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Abstract

Background: Integrated Care for Older People (ICOPE), focused on monitoring and optimizing the intrinsic capacity (IC) of
older adults, is a new model of geriatric care that is currently being accelerated globally. Digital health technologies are
recommended for longitudinal IC monitoring to provide precise and timely interventions. However, little is known about the
psychological intentions of engaging in digital monitoring of IC according to the profile heterogeneity of IC among older adults.

Objective: This study aims to map a set of customized personas to capture the profiles of IC and match psychological intentions
that support personalized digital IC monitoring.

Methods: An explanatory sequential mixed methods study was conducted at 16 sites in Beijing, China. Older adults aged ≥60
years (n=481) were selected to complete the quantitative survey. Latent profile analysis, descriptive statistics, and logistic
regression analyses were performed to cluster subgroups using Mplus (Muthén & Muthén) and SPSS (IBM Corp). A subsample
of participants from each profile (n=25) was purposively sampled for semistructured interviews. An inductive-deductive content
analysis was used to identify similar attributes and to affirm the personas gradually. A joint statistical and thematic visualization
method was used to integrate the customized personas.

Results: Three profiles of IC patterns emerged: “multisubdomain decline–IC imbalance group,” “multisubdomain
moderate–sensory deficit group,” and “multisubdomain robust–whole balance group.” The distribution of latent profiles was
influenced by age, education, monthly per capita household income, self-rated health, and number of chronic diseases, while
positively impacting older adults’ functional ability. The following customized personas were captured regarding established
themes: “affects my mood—anxious evader,” characterized by avoidance and anxiety, low digital interest, and perceived social
isolation; “capitalize on what comes—accommodative adopter,” pragmatically oriented toward disease detection, with moderate
digital openness but limited self-efficacy; and “more autonomy—active improver,” who exhibited proactive engagement, high
digital literacy, and motivation rooted in self-management and social participation.

Conclusions: This study is the first to integrate latent profile analysis with customized qualitative personas to link the heterogeneity
of IC with the psychological intentions underlying digital monitoring. The resulting personas model provides an actionable
framework for tailoring digital IC monitoring strategies in community-based integrated care. The findings emphasize the need
to align monitoring approaches with older adults’ IC characteristics, psychological readiness, digital literacy, and social support
to enhance engagement in digital IC monitoring.
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Introduction

The Aging Challenge and the Centrality of Intrinsic
Capacity
In the face of increasing aging trends, health care systems are
confronted with a diverse and intricate array of geriatric care
demands [1]. The transition from a model of health care that is
centered on responding to diseases to one that focuses on
maintaining functions is an urgent strategy for improving and
coordinating health care services [2]. Intrinsic capacity (IC),
commonly consisting domains of cognition, psychological
capacity, sensory capacity (including vision and hearing),
vitality, and locomotor capacity, is the physiological reserve of
an individual’s functional ability and plays an important role
in quality of later life [3,4]. It is defined as “the composite of
all the physical and mental capacities that an individual can
draw on” [1]. To operationalize this concept, the World Health
Organization (WHO) has released 2 editions of the “Integrated
Care for Older People (ICOPE): Guidance for Person-centered
Assessment and Pathways in Primary Care” handbook to guide
the assessment and monitoring of older adults’ IC in community
settings [1,5].

IC, as a health metric reflecting the degree of healthy aging in
a country or region, is of special reference value [6]. A
systematic review stated that the global prevalence of IC decline
among community-dwelling older adults was 67.8% [7]. In
China, Ma et al [8] reported that 69.1% of participants showed
a decline in 1 or more domains of IC. A longitudinal study of
retired Chinese older adults revealed that 32.1% experienced a
decline in IC over a 4-year follow-up period [9]. According to
previous studies, IC is a robust predictor of adverse health
outcomes, including frailty, falls, health care use, incident
disability, hospitalization, and mortality [10,11]. In general,
optimizing IC in older adults can enhance functional autonomy
and predict adverse events. Consequently, dynamic monitoring
of cognitive impairment is needed to identify risk factors that
can be ameliorated and to develop individualized intervention
strategies that delay or prevent the deterioration of IC.

Digital Health for IC Monitoring: Potential and the
Challenge of Equity
Digital health technology is an efficient and manageable
approach for expanding the study and monitoring of IC in older
adults [12]. An ICOPE program in France used digital tools to
establish a timely feedback mechanism and support network
for early warning IC monitoring in community settings, enabling
interaction between older adults and health care professionals
and providing an interface for subsequent steps in ICOPE
[13-15]. A qualitative study indicated that implementing eHealth
interventions within the IC framework may promote the social
participation of older adults and communication with physicians,
enhancing subjective well-being and enriching the monitoring
activities of medical staff [16]. Currently underway in China,
the “Comprehensive Evaluation of Intrinsic Capacity in China

Study” (HEALTHY) aims to develop a consolidated digital
technology–based platform for assessing IC and tailoring
personalized interventions to promote proactive health behaviors
among Chinese older adults [12]. However, older adults’
motivations for participating in digital health programs are
complex and influenced by multiple factors [17]. Several studies
have shown that older adults who engage in IC-focused digital
health programs tend to be younger and healthier [13,14], which
appears to conflict with the health equity goals advocated by
ICOPE. The psychological intentions of older adults have a
profound effect on their interaction with technology and their
ability to use digital tools [18]. Therefore, establishing
evidence-based links between IC heterogeneity and digital
engagement patterns is an important process for scaling up the
individual-centered ICOPE model and promoting equity in
digital health for older adults.

A Persona-Based Design for Customized IC Monitoring
Strategies
The concepts of people-oriented integrated care and
user-centered digital design achieve similar purposes and effects,
both of which aim to meet the specific needs and preferences
of the target group and achieve a deep and intuitive
understanding [19]. Personas are a valuable approach for
capturing older adults’ preferences, abilities, and attitudes
toward self-management of health, particularly in the use of
digital technology [20]. The novel paradigm of IC as a health
criterion undoubtedly impacts the traditional disease-centered
perceptions of older adults. Previous studies exploring the
heterogeneity of IC subgroups have neglected to provide insight
into older adults’ psychological intentions regarding IC
monitoring and management [21,22]. Strategies for adopting
digital health technologies may be hindered by a lack of demand
or skills if only the external characteristics of older adults are
targeted and the underlying behavioral determinants of accepting
IC monitoring are overlooked [23]. Customized personas, with
the advantage of incorporating biopsychosocial characteristics
that encompass needs, experiences, and expectations, are an
important reference for clustering older adults for digital IC
monitoring [24].

Study Purpose
Few studies have combined quantitative analysis with additional
data to construct accurate customized personas, which are
usually generated through gradual affinity grouping after
labeling qualitative data [25,26]. To the best of the authors’
knowledge, this study is the first to adopt a mixed methods
approach aimed at exploring the psychological intentions of
older adults to receive integrated care focused on digital IC
monitoring, thereby supporting personalized monitoring
activities for community health care providers.
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Methods

Study Procedures
This study used an explanatory sequential mixed methods
design, which was implemented in 2 consecutive phases [27].
First, a quantitative phase was conducted using structured
questionnaires to collect objective data and identify key patterns
or clinically significant issues. Subsequently, a qualitative phase
followed, in which in-depth interviews were carried out with a
purposively selected subgroup of participants to explore and
interpret the underlying reasons and contextual meanings behind
the quantitative findings [28]. The following hypotheses were
proposed in this study: (1) by using the 5 domains of IC as
observational indicators, older adults will be clustered into
distinct groups, reflecting differences in IC levels and subdomain
characteristics; and (2) older adults in differently characterized
IC subgroups will express different motivations, goals, and
concerns regarding digital monitoring of IC. A total of 3 PhD

candidates in nursing jointly developed the research protocol
under the guidance of 2 nursing professors, 1 associate professor,
1 lecturer, and 1 senior nurse practitioner, all of whom possesses
extensive research or clinical practice experience in geriatric or
community nursing. Figure 1 illustrates the 4 steps of the study
[29], including: (1) the cluster: questionnaire survey on IC of
older adults; (2) analysis of the cluster: to gain an initial
understanding of differential characteristics and classification
of subgroups based on latent profile analysis (LPA); (3)
qualitative interviews to explore the attitudes, goals, needs, and
potential concerns of older adults for digital monitoring under
the different profiles of IC; and (4) integration and corroboration
of quantitative and qualitative findings to portray a set of
personas of older adults’ IC profiles and matched digital
monitoring intentions, laying the groundwork for the future
development of personalized monitoring strategies. Reporting
adhered to the Good Reporting of a Mixed Methods Study
(GRAMMS) checklist (Multimedia Appendix 1) [30].

Figure 1. Study steps and integration process.

Quantitative Phase

Setting, Participants, and Recruitment
The study took place at a total of 16 sites, including 14
community committees, 1 nursing home, and 1 community
health service center in 6 districts of Beijing, China, from March
2024 to October 2024. Convenience sampling was applied
during the quantitative survey phase, as it aligns with the
community-level screening and voluntary nature of IC
assessment under the ICOPE framework. The authors
coordinated and communicated with community workers and
heads of health facilities before each questionnaire survey and
recruited a consecutive sample of older adults by posting group
notices and conducting onsite outreach after consent was
obtained. Older adults who met the following inclusion criteria
were eligible to participate in the survey: (1) aged 60 years or
older; (2) with normal reading, writing, and comprehension
skills; and (3) voluntarily participated in this survey after
providing informed consent. The exclusion criteria were as
follows: (1) participants with severe functional impairments

that prevented them from safely completing an exercise test,
(3) participants with medically diagnosed severe cognitive
impairment, (3) participants with medically diagnosed serious
psychiatric disorders, and (4) participants currently experiencing
an acute or worsening illness.

The sample size was estimated based on 2 primary
considerations. First, the initial target sample was calculated
using the Kendall model, which recommended at least 5 to 10
times the number of variables [31]. With 17 variables in this
study, and considering the possibility of 20% invalid
questionnaires, the required sample size was 102 to 204 cases.
Second, to ensure the stability and reliability of the subsequent
LPA, a sample size exceeding the commonly recommended
minimum of 300 is advised [32]. A final sample of 481 older
adults therefore met both the adjusted recruitment target and
the methodological requirement for robust LPA.

Variables and Instruments
Based on the literature review [33,34], a structured questionnaire
was designed by the research team to collect general information
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as predictor variables, including sex, age, education level,
marital status, family structure, type of labor force before
retirement, per capita monthly family income, self-rated health
using a Likert scale, and the number of chronic diseases.

The functional ability of participants, which results from the
interplay between an individual’s IC, supportive environment,
and personal characteristics [1], was assessed using 3 established
scales as key outcome measures: the Barthel Index [35], Fried
Frailty Phenotype [36], and HALFT scales [37] were used to
assess activities of daily living, frailty, and social frailty,
respectively.

The 5 key domains of IC were assessed following the
instruments recommended in the new version of the WHO
ICOPE guidelines [1]. The Mini-Mental State Examination [38],
Geriatric Depression Scale-15 [39], WHO vision screening chart
[1], whisper voice test [1], Mini Nutritional Assessment
Short-Form [40], and Short Physical Performance Battery test
[41] were used to assess cognition, psychological capacity,
sensory capacity (vision and hearing), vitality, and locomotor
capacity, respectively. The scoring rules of these instruments
are summarized in Multimedia Appendix 2.

Data Collection
Before the formal questionnaire, the investigative team,
comprising postgraduate nursing students, underwent a uniform
offline training on the purpose of the study, assessment
procedures, questionnaire content, assessment site setup, and
language and behavioral norms. For participants who had
difficulty completing the questionnaire, such as those
experiencing presbyopia or slow reading speeds, the
investigators helped them complete it after explaining the
meaning of each item. The survey was conducted using either
a paper version of the questionnaire or an application installed
on tablet computers, with the content being the same in both
formats. The paper version of the questionnaire was entered
into the application after validity was established so that the
data could be accessed for statistical analysis. At the end of the
questionnaire survey, the authors invited older adults who were
interested in this study to participate in follow-up qualitative
interviews and retained their contact details.

Data Analysis
The IC of older adults is influenced by many factors and exhibits
differential characteristics [42]. Therefore, we attempted to find
a people-oriented clustering approach to provide an objective
population classification basis for customized personas [32].
LPA is a statistical method that identifies characteristics between
individuals based on the estimation of their response patterns
on observed indicators, providing unique insights into the
heterogeneity of the target population [43].

First, Mplus (version 8.3, Muthén & Muthén) was used to
analyze the latent profiles of the IC of older adults. Starting
with 1 category, categories were added progressively until the
maximum likelihood method was used to determine the best
solution. The main evaluation indices included Akaike
information criterion (AIC), Bayesian information criterion
(BIC), adjusted BIC (aBIC), and entropy. The lower the AIC,
BIC, and aBIC are, the better the model fit [44]. Entropy ranges

from 0 to 1; the closer the value is to 1, the more accurate the
model classification is, and it is generally believed that values
of 0.80 or greater indicate that the classification accuracy of the
model reaches 90% [45]. The Lo-Mendell-Rubin likelihood
ratio test (LMRT) and the bootstrapped likelihood ratio test
(BLRT) were used to compare the fit of 2 adjacent models,
where low and significant P values suggest a k-class model is
superior to k-1−class model [46]. To visualize the latent profiles,
the estimated class-specific means from the Mplus LPA model
output were exported and plotted using line charts in Microsoft
Excel version 16.1.

Second, latent profiles were named and assigned values to
classify groups. Descriptive statistics were analyzed using SPSS
(version 26.0, IBM Corp) to understand the data distribution
characteristics of the profiles. Variables that conformed to a
normal distribution were described as mean (SD), and
comparisons between groups were made using 1-way ANOVA.
Count data were described as frequency and percentage.
Differences in sociodemographic and health-related factors
between groups were assessed by chi-square tests. Finally,
multivariate logistic regression analyses were performed with
latent profiles of IC as the dependent variable and variables that
were statistically significant in the univariate analyses as the
independent variables. To avoid modeling errors, dummy
variables were used for categorical data. The impact of the
predictor variables and their statistical significance were
assessed through regression coefficients (β), P values, odds
ratios (ORs), and 95% CIs. A P value <.05 indicated a
statistically significant difference.

Qualitative Phase

Setting and Participants
A naturalistic, descriptive qualitative design is well suited to
mixed methods research [47], enabling older adults to provide
a rich and direct description of the goals, needs, and concerns
of digital monitoring regarding their IC level. Stratified
purposive sampling based on the categorical results of the LPA
ensured the representation of participants originating from
different IC profiles. Given the sequential continuity of the
mixed methods study, the inclusion and exclusion criteria
established for the quantitative phase were likewise applied to
this phase. The first author contacted the older adults who had
accepted the invitation to be interviewed during the quantitative
phase, while explaining the purpose, content, and methodology
of the further study and setting the time and place of the
interviews.

Data Collection
Semistructured interviews were conducted between October
and December 2024 to collect data. In accordance with the
objectives of the study and the literature review [48], the
research team developed the following interview outline: (1)
“What is your idea of IC?” (2) “How would you evaluate your
IC? Can you share some stories from your daily life where you
have felt IC come into play or decline?” (3) “What do you think
about using digital health tools for IC monitoring?” (4) “What
do you hope the use of digital health tools for IC monitoring
will do for you?” (5) “Do you have any concerns and doubts
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about using digital health tools for IC monitoring?” and (6) “Do
you have any suggestions or expectations regarding the digital
monitoring of IC?”

The first author reviewed the results of the quantitative phase
of the IC assessment with the participants before the
commencement of the interviews. Participants were interviewed
in relaxed and comfortable parks, cafes, and clinic rooms. A
total of 2 additional individual interviews were conducted via
voice calls on the Tencent Conference platform. Each interview,
led by the first author and assisted by another author for
observation and field notes, lasted 20 to 68 minutes. Audio
interviews were transcribed into text within 24 hours using Lark
intelligent transcription. The first 2 authors (ZX and YN) and
2 qualitative experts (QX and YW) proofread the transcript and
verified its contextual integrity. Data collection and analysis
were synchronized in this study. Recruitment of participants
was stopped when no further significant new information
emerged, implying data saturation [49].

Data Analysis
The qualitative phase of data analysis was conducted with the
main aim of obtaining the needs, intentions, and challenges of
older adults regarding digital monitoring originating from the
different IC profiles. Inductive combined with deductive content
analysis was used to hand code the data to compare and integrate
the similarities and differences between the different profiles
horizontally [50]. Initially, the research team repeatedly
reviewed interview transcripts to gain a holistic understanding
of the data. Second, after interviewing 2 participants from each
latent profile, the authors conducted open coding, assigning
descriptive codes to meaningful text segments to develop a
preliminary coding framework for guiding the remaining
transcripts. Next, data from the same latent profiles were
clustered and extracted contemporaneously by the first 2 authors
(ZX and YN) following the attributes in the coding framework,
which enabled the creation of customized personas. The
framework was continuously refined and clarified throughout
this process as new insights emerged or existing categories
required redefinition. The final version of the framework
constituted the thematic results. To capture the group-level
commonalities within each persona, the primary author noted
interview logs after each interview. These logs documented the
author’s immediate impressions and holistic understanding of
the participants, which later played a pivotal role in identifying
the shared attributes that define each persona. Finally, the
research team collaborated to define and describe the customized
personas, outlining the participants’ differing attitudes, goals,
needs, and available support that ultimately formed the
subthemes for the 3 customized personas. Discrepancies between
the first 2 authors (ZX and YN) during data analysis were

addressed by an expert in qualitative nursing research to achieve
harmonization of the results.

Data Integration Procedure
As mentioned above, this study achieved methodological
integration in that a quantitative LPA identified subgroups of
IC that guided the qualitative phase of cluster sampling.
Furthermore, the joint statistical and thematic presentation was
used as a visualization tool to integrate and cross corroborate
the main quantitative and qualitative findings at the level of
results interpretation [51], providing a reference for future digital
personalized interventions. The integrated customized personas
were described jointly by the first 2 authors and iteratively
discussed and revised in regular meetings of the research team,
and finally confirmed by all authors.

Ethical Considerations
This study was undertaken in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Capital
Medical University (approval number Z2023SY138). All
participants enrolled in this study voluntarily and signed
informed consent before the formal start of the assessment after
being informed that they could withdraw at any time. Each older
adult who participated in the quantitative survey received a gift
worth approximately RMB 20 (US $2.81; a currency exchange
rate of RMB 1≈US $0.1403 is applicable), while those who
participated in the interviews received an additional gift worth
RMB 40 (US $5.58). All data, audio recordings, and written
records are stored on a password-protected laptop and backed
up in the cloud; only the research team has access to them. In
addition, all data were used for research purposes only and could
not be disclosed without the participants’ consent. To ensure
privacy protection, the participants’ personal information was
anonymized and labeled “P1-P25.”

Results

Quantitative Phase

Participant Characteristics
A total of 481 older adults, aged 60-97 years, with a mean age
of 70.7 (SD 6.8) years, participated in the quantitative phase.
The results in Table 1 show that most participants were female
(320/481, 66.5%), aged 60-69 years (234/481, 48.6%), currently
married (356/481, 74%), and living in a married couple’s
household (224/481, 46.6%). Most participants had a secondary
education (318/481, 66.1%), a per capita monthly household
income of RMB 3000-RMB 5999 (260/481, 54.1%), and
engaged in light labor (241/481, 50.1%) before retirement. In
addition, the majority of older adults rated their health as “very
good or good” (258/481, 53.6%) and had 1 to 3 chronic diseases
(323/481, 67.2%).
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Table 1. Sociodemographic characteristics and univariate analysis of latent profiles (N=481).

P valueChi-square
(df)

ICa impairment patterns, n (%)Total, n (%)Sociodemographic characteristics

Profile 3 (n=249)dProfile 2 (n=140)cProfile 1 (n=92)b

Demographic variables

.223.0 (2)Sex

77 (30.9)55 (39.3)29 (31.5)161 (33.5)Male

172 (69.1)85 (60.7)63 (64.5)320 (66.5)Female

<.00147.2 (4)Age (years)

146 (58.6)53 (37.9)35 (38)234 (48.6)60-69

96 (38.6)59 (42.1)35 (38)190 (39.5)70-79

7 (2.8)28 (20)22 (23.9)57 (11.9)≥80

.028.2 (2)Marital status

198 (79.5)96 (68.6)62 (67.4)356 (74)Currently married

51 (20.5)44 (31.4)30 (32.6)125 (26)Divorced, widowed, or unmarried

.196.2 (4)Family structures

32 (12.9)27 (19.3)20 (21.7)79 (16.4)Lives alone

120 (48.2)60 (42.9)44 (47.8)224 (46.6)A married couple’s household

97(39)53 (37.8)28 (30.4)178 (37)Multigeneration household

Socioeconomic variables

<.00165.4 (6)Education level

14 (5.6)38 (27.1)33 (35.9)85 (17.7)Primary and below

84 (33.7)49 (35)30 (32.6)163 (33.9)Junior high school

103 (41.4)29 (20.7)23 (25)155 (32.2)Senior high school

48 (19.3)24 (17.1)6 (6.5)78 (16.2)College and above

<.00120.6 (4)Type of preretirement labor force

82 (32.9)45 (32.1)22 (23.9)149 (31)Mental labor

136 (54.6)66 (47.1)39 (42.4)241 (50.1)Light labor

31 (12.4)29 (20.7)31 (33.7)91 (18.9)Heavy labor

<.00152.6 (6)Monthly per capita household income (RMB)e

10 (4)22 (15.7)24 (26.1)56 (11.6)<1000

35 (14.1)29 (20.7)21 (22.8)85 (17.7)1000-2999

160 (64.3)59 (42.1)41 (44.6)260 (54.1)3000-5999

44 (17.7)30 (21.4)6 (6.5)80 (16.6)≥6000

Health-related variables

<.00175.2 (8)Self-rated health

46 (18.5)11 (7.9)4 (4.3)61 (12.7)Very good

126 (50.6)53 (37.9)18 (19.6)197 (41)Good

66 (26.5)58 (41.4)45 (48.9)169 (35.1)General

9 (3.6)14 (10)17 (18.5)40 (8.3)Poor

2 (0.8)4 (2.9)8 (8.7)14 (2.9)Very poor

<.00125.8 (4)Number of chronic diseases

67 (26.9)22 (15.7)10 (10.9)99 (20.6)0

163 (65.5)100 (71.4)60 (65.2)323 (67.2)1-3
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P valueChi-square
(df)

ICa impairment patterns, n (%)Total, n (%)Sociodemographic characteristics

Profile 3 (n=249)dProfile 2 (n=140)cProfile 1 (n=92)b

19 (7.6)18 (12.9)22 (23.9)59 (12.3)≥4

aIC: intrinsic capacity.
bPercentage of the total=19.1 (92/481).
cPercentage of the total=29.1 (140/481).
dPercentage of the total=51.8 (249/481).
eA currency exchange rate of RMB 1≈US $0.1403 is applicable.

LPA Results
The scores in the 5 domains of IC were used as exogenous
variables to model the latent profiles. The z score was used to
eliminate the effects of different magnitudes on data analysis
during data preprocessing. The fitting statistics for modeling
1-5 latent profiles sequentially are shown in Table 2. After
comprehensive consideration of the latent profile metrics and
clinical significance, we identified the 3-profile model as the
best option for the following reasons: (1) the values of AIC,
BIC, and aBIC decreased gradually as the number of profile
subgroups increased, but beginning with the 4-profile model,
the LMRT was greater than .05 and the minimum classification

probability was less than 10%, signifying that this category may
be spurious; (2) the LMRT and BLRT results were statistically
significant (P<.05) for the 3-profile model, indicating that it
was better than the 2-profile solution; and (3) the entropy value
of the 3-profile model exceeded 0.8, indicating good model
accuracy. Therefore, the 3-profile model was selected as the
most appropriate model. To verify the reliability of the LPA,
we calculated the average posterior probabilities for the 3
profiles. The results are shown in Multimedia Appendix 3,
where the posterior probabilities were greater than 0.8,
indicating that the model results for the 3 profiles were well
separated [52].

Table 2. Latent profile analysis model fit of intrinsic capacity impairment patterns.

Classification probabilityBLRTfLMRTeEntropyaBICdBICcAICbLog(L)aModel

1.00———g6849.2716881.0106839.251–3409.6251

0.291/0.709<.001.20541.0006218.5886269.3706202.556–3085.2782

0.191/0.291/0.518<.001.01740.9066043.0346112.8606020.991–2988.4953

0.089/0.102/0.291/0.518<.001.11410.9185977.5036066.3725949.448–2946.7244

0.046/0.080/0.080/0.291/0.503<.001.12260.9205959.4146067.3275925.348–2928.6745

aLog(L): Log-likelihood.
bAIC: Akaike information criterion.
cBIC: Bayesian information criterion.
daBIC: adjusted BIC.
eLMRT: Lo-Mendell-Rubin likelihood ratio test.
fBLRT: bootstrapped likelihood ratio test.
gNot applicable.

Characteristics and Naming of Latent Profiles
Figure 2 illustrates a graphical presentation of the z score for
the 5 domains of IC in the 3 impairment profiles. Each profile
was named according to its characteristics. Profile 1, constituting
19.1% (92/481) of the sample, was designated the
“multisubdomain decline–IC imbalance group.” The most
obvious characteristic of this group was the overall decline in
IC, while only the sensory domain remained at a high level,
resulting in an imbalance in IC. It should be noted that higher

scores on the psychological domain indicated reduced
psychological capacity. Profile 2, the “multisubdomain
moderate–sensory deficit group,” included 29.1% (140/481) of
the participants. This group showed a moderate IC level that
was higher than those in profile 1 and was characterized by
significant sensory deficits, reflecting a pattern of decline with
single deficits. Profile 3 was the most prevalent in the sample,
accounting for 51.8% (249/481) of cases. It was designated the
“multisubdomain robust–whole balance group” owing to its
exceptional performance in IC, with no significant loss of ability.
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Figure 2. Characteristic distribution of 3 latent profiles. Profile 1: multisubdomain decline–IC imbalance group; profile 2: multisubdomain
moderate–sensory deficit group; and profile 3: multisubdomain robust–whole balance group.

Comparison of Predictive Variables in Each Latent
Profile
As shown in Table 1, the findings derived from the univariate
analyses provide insights into the differences among the 3 latent
profiles by using sociodemographic and health-related factors
as predictor variables. Among these variables, age, marital
status, education level, type of labor force prior to retirement,
per capita monthly household income, self-rated health, and
number of chronic diseases differed significantly (P<.05) among
the 3 IC impairment patterns. No statistically significant
differences were observed in sex and family structure.

Only variables that were statistically different between the IC
subgroups in the univariate analyses were included in the
multivariate logistic regression analyses (Table 3). Using profile
3, the “multisubdomain robust–whole balanced group,” as the
reference group, older adults aged 80 years and older are more
frequently found in either profile 1 (OR 9.190, 95% CI

2.986-28.284; P<.001) or profile 2 (OR 7.018, 95% CI
2.559-19.247, P<.001). As detailed in Table 3, as education
levels rose, older adults were less likely to be categorized in
profile 1 or profile 2. Those with a per capita monthly household
income of ≥RMB 6000, indicating a higher quality of life and
social status, were less likely to be attributed to profile 1 (OR
0.163, 95% CI 0.040-0.670; P<.05). Those with better self-rated
health were more likely to belong to profile 3. For example, the
probability of older adults rating their self-health as “very good”
joining profile 1 (OR 0.037, 95% CI 0.005-0.265; P<.001) and
profile 2 (OR 0.115, 95% CI 0.017-0.773; P<.05) was reduced.
Older adults with no chronic diseases were less likely to be
enrolled in profile 1 (OR 0.315, 95% CI 0.105-0.943; P<.05).
The results, when viewed through profile 2 as the reference
group, indicated a lower possibility of older adults with a per
capita monthly household income ≥RMB 6000 (OR 0.219, 95%
CI 0.061-0.782; P<.05) and self-rated health of “good” (OR
0.236, 95% CI 0.060-0.935; P<.05) belonging to profile 1.
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Table 3. Multivariate logistic regression analysis of predictor variables of 3 latent profiles (N=481).

Profile 1 vs profile 2Profile 2c vs profile 3Profile 1a vs profile 3bPredictor variables

OR (95% CI)β (SE)OR (95% CI)β (SE)ORd (95% CI)β (SE)

Demographic variables

Age (years)

N/AN/AN/AN/AN/AN/Af60-69 (refe)

0.820 (0.410-
1.639)

–1.198 (0.353)1.126 (0.661-
1.919)

0.119
(0.272)

0.924 (0.465-
1.833)

–0.079
(0.350)

70-79

1.309 (0.548-
3.130)

0.270 (0.445)7.018 (2.559-
19.247)

1.949

(0.515)g
9.190 (2.986-
28.284)

2.218

(0.574)g
≥80

Marital status

N/AN/AN/AN/AN/AN/ACurrently married (ref)

1.090 (0.558-
2.128)

0.086 (0.341)0.850 (0.482-
1.498)

–0.162
(0.289)

0.927 (0.465-
1.847)

–0.076
(0.352)

Divorced, widowed, or unmar-
ried

Socioeconomic variables

Education level

N/AN/AN/AN/AN/AN/APrimary and below (ref)

1.037 (0.454-
2.371)

0.036 (0.422)0.353 (0.152-
0.819)

–1.041

(0.429)h
0.366 (0.140-
0.961)

–1.004

(0.492)h
Junior high school

1.514 (0.557-
4.117)

0.415 (0.510)0.150 (0.058-
0.384)

–1.899

(0.481)g
0.227 (0.077-
0.665)

–1.484

(0.549)i
Senior high school

0.598 (0.158-
2.263)

–0.514 (0.679)0.289 (0.101-
0.827)

–1.241

(0.536)h
0.173 (0.043-
0.699)

–1.755

(0.713)h
College and above

Type of preretirement labor force

N/AN/AN/AN/AN/AN/AMental labor (ref)

0.865 (0.391-
1.915)

–0.145 (0.406)0.744 (0.409-
1.353)

–0.295
(0.305)

0.644 (0.299-
1.387)

–0.441
(0.392)

Light labor

1.578 (0.612-
4.071)

0.465 (0.483)0.788 (0.346-
1.797)

–0.238
(0.420)

1.244 (0.475-
3.260)

0.218
(0.491)

Heavy labor

Monthly per capita household income (RMB) j

N/AN/AN/AN/AN/AN/A<1000 (ref)

0.665 (0.268-
1.650)

–0.407 (0.463)0.860 (0.305-
2.424)

–0.151
(0.529)

0.572 (0.189-
1.737)

–0.558
(0.567)

1000-2999

0.759 (0.315-
1.825)

–0.276 (0.448)0.458 (0.171-
1.230)

–0.780
(0.503)

0.348 (0.121-
0.999)

–1.056
(0.538)

3000-5999

0.219 (0.061-
0.782)

–1.518

(0.649)h
0.744 (0.243-
2.275)

–0.295
(0.570)

0.163 (0.040-
0.670)

–1.813

(0.721)h
≥6000

Health-related variables

Self-rated health

0.325 (0.058-
1.833)

–1.124 (0.882)0.115 (0.017-
0.773)

–2.166

(0.974)h
0.037 (0.005-
0.265)

–3.290

(1.000)i
Very good

0.236 (0.060-
0.935)

–1.444

(0.703)h
0.140 (0.023-
0.858)

–1.964

(0.923)h
0.033 (0.006-
0.188)

–3.408

(0.886)i
Good

0.467 (0.123-
1.778)

–0.761 (0.682)0.271 (0.044-
1.661)

–1.304
(0.924)

0.127 (0.023-
0.699)

–2.065

(0.871)h
General

0.860 (0.197-
3.748)

–0.151 (0.751)0.598 (0.084-
4.278)

–.0.514
(1.004)

0.514 (0.080-
3.323)

–0.665
(0.952)

Poor

JMIR Aging 2026 | vol. 9 | e82867 | p. 9https://aging.jmir.org/2026/1/e82867
(page number not for citation purposes)

Xuan et alJMIR AGING

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Profile 1 vs profile 2Profile 2c vs profile 3Profile 1a vs profile 3bPredictor variables

OR (95% CI)β (SE)OR (95% CI)β (SE)ORd (95% CI)β (SE)

N/AN/AN/AN/AN/AN/AVery poor (ref)

Number of chronic diseases

0.477 (0.166-
1.370)

–0.741 (0.539)0.661 (0.260-
1.684)

–0.413
(0.477)

0.315 (0.105-
0.943)

–1.155

(0.559)h
0

0.576 (0.268-
1.239)

–0.552 (0.391)1.215 (0.543-
2.718)

0.195
(0.411)

0.700 (0.301-
1.626)

–0.357
(0.430)

1-3

N/AN/AN/AN/AN/AN/A≥4 (ref)

aProfile 1: multisubdomain decline–IC imbalance group.
bProfile 3: multisubdomain robust–whole balance group.
cProfile 2: multisubdomain moderate–sensory deficit group.
dOR: odds ratio.
eref: reference category
fN/A: not applicable.
gP<.001.
hP<.05.
iP<.01.
jA currency exchange rate of RMB 1≈US $0.1403 is applicable.

Outcome Variables of Latent Profiles
As demonstrated in Table 4, there are significant differences in
activities of daily living, frailty, and social frailty among the

identified latent profiles of IC impairment. Subsequent post hoc
comparisons revealed a gradual decline in functioning for latent
profiles 3, 2, and 1, using the 3 functional abilities as the
outcome variables.

Table 4. Effect of the 3 latent profiles on outcome variables (N=481).

P valueF test (df)Post hoc
comparison

ICa impairment patterns, mean (SD)Outcome variables
(score range)

Profile 3d (n=249)Profile 2c (n=140)Profile 1b (n=92)

<.00133.866 (2, 478)3>2>199.20 (0.168)93.32 (1.239)88.70 (1.801)BIe (0-100)

<.00190.299 (2, 478)3>2>10.49 (0.043)1.35 (0.094)1.82 (0.105)FFPf (0-5)

<.00152.867 (2, 478)3>2>10.51 (0.049)1.19 (0.103)1.71 (0.126)HALFT scale (0-5)

aIC: intrinsic capacity.
bProfile 1: multisubdomain decline–IC imbalance group.
cProfile 2: multisubdomain moderate–sensory deficit group.
dProfile 3: multisubdomain robust–whole balance group.
eBI: Barthel index.
fFFP: Fried frailty phenotype.

Qualitative Phase

Interview Sample Characteristics
A total of 25 older adults volunteered to participate in the
interviews, including 5 in profile 1, 10 in profile 2, and 10 in
profile 3. Most participants were female (17/25, 68%). All
participants had a mean age of 70.1 (SD 7.03, range 60-85)
years, and had experienced between 0 and 4 IC domain declines.
Detailed information is provided in Multimedia Appendix 4.

Developing Customized Personas
A total of 4 themes emerged in this study. In the hierarchical
data analysis, 3 customized persons corresponding to different
IC profiles were depicted, and subthemes under the themes that
matched the persons were illustrated in Figures 3-5.
Representative quotations were translated into English by the
authors and confirmed by back-translation. In this section, the
findings are reported as an integration of customized personas
as follows.
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Figure 3. Persona A: affects my mood—anxious evader.

Figure 4. Persona B: capitalize on what comes—accommodative adopter.
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Figure 5. Persona C: more autonomy—active improver.

Persona A: Affects My Mood—Anxious Evader
Narrative persona: affects my mood—anxious evader are female
and belong to profile 1. They are older than those in other
profiles, have lower education and disposable income, rate their
health negatively, and are more likely to be chronically ill.
Insights from the interviews suggest that they are
psychologically fragile and stay away from anything that may
bring about emotional stress. Moreover, the lack of social
support for persona A, as evidenced by inadequate family care,
a desire for companionship, and a neglected position in social
groups, may further diminish their physical and psychological
capacity in the face of potential stress. In addition, they were
skeptical about using digital technology to assess IC and
reluctant to ask for help based on past experiences. As a result,
persona A showed less interest in digital monitoring of IC,
which may have been a psychological coping mechanism that
prompted the adoption of an avoidance strategy.

It certainly can't improve, this time this way, next time
do better than this time, I don't think it can be done,
people can only get older and worse. [P15]

I know all about it, the results of this assessment are
pretty much the same as how I feel about myself, the
assessment is not very useful, and I'm doing enough
to build muscle at home. [P10]

I can type, but it might be difficult for other older
adults. If I ask my child to help, she always tells me
to take a break and not mess around. So, um..., but I
don't want people to think I'm stupid if you ask for
help, I'd be embarrassed and stressed. [P14]

I used to be the lead dancer of the dance team, I
thought I could still teach people how to dance when
I got better, but I didn't realize that now I'm the most
insignificant person in the dance team, and I can't

dance .......I wish someone would tell me how to face
society. [P7]

Persona B: Capitalize on What Comes—Accommodative
Adopter
Narrative persona: older adults in persona B, derived from
profile 2, have a slight decline in IC, characterized by an
impairment in sensory function. Compared to persona C, older
adults in persona B were older, less educated, and more likely
to rate their health as neutral or slightly negative. Participants
expressed a desire to receive assistance from IC in the
identification of potential illnesses and the acquisition of
professional guidance, which was a passive strategy for treating
illnesses. The acceptable attitude they displayed was derived
from the Chinese proverb “capitalize on what comes,” which
implied that since illness is unavoidable, it should be accepted
calmly. Seemingly, this was not consistent with the Healthy
Aging Framework, which posited the maintenance of IC to
promote functional ability and quality of life. Moreover, they
were willing to take advantage of digital health technology to
assess IC but were marginally deficient in digital literacy,
resulting in greater demands for functionality and ease of use.
Regarding social support, they reported feeling cared for by
family and friends. However, the activities and hobbies that
they were compelled to abandon due to declining functionality
also engendered helplessness and isolation, echoing the findings
that they may be in the prefrailty and presocial frailty stages.

I'd like to know, what I should eat, and what I should
watch out for to make me cognitively aware if I've
lost my ability in a certain area. [P8]

The disease is inevitable, no one will not be sick, old
age is sicker, this is also in the natural, normal. Of
course, when things go wrong, maybe it's just a minor
problem, who doesn't do that in life? I can still sing,
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my head is not confused, and I don't have any trouble
recognizing people, so I'm very satisfied with myself.
[P6]

In any case, it should be simplified. Technology is
something that makes things simpler, it is 1 + 1 = 2,
but why can't some older adults accept it? That's why
I think it should be simplified; too many functions
don't match the energy of the older adults. [P13]

I have to give up a lot of activities and interests
because of declining physical abilities.……The last
six months I've been feeling really lonely and
unenergetic. When I get up early, I go out and sit for
two hours, and then the afternoon is particularly
torturous. [P16]

Persona C: More Autonomy—Active Improver
Narrative persona: participants in persona C are derived from
profile 3 and represent older adults with high levels of IC.
Compared to personas A and B, they are likely to be younger,
more educated, have better disposable income, and a more
positive assessment of their health. They showed a high level
of interest in monitoring IC and were keen to maintain
communication with their community health care team through
age-friendly digital platforms for regular reminders, feedback
on professional advice, and facilitation of functional
improvement. Older adults in the technology-rich exploratory
persona C also needed fun interventions and motivational
approaches to help improve monitoring adherence, confidence,
and sense of achievement. They suggested that free and
community outreach is essential to increase access to IC
monitoring. In addition, the interviews revealed that they were
more likely to live in well-functioning family relationships and
maintained good relationships with neighbors and peers through
developing shared hobbies and were more autonomous and
socially active.

After all, it needs to be assessed regularly, so could
you design some mini-games? Design mini-games
that exercise cognitive and finger dexterity and are
similar to completing tasks. Older adults enjoy
playing games just as much as children do. [P12]

I think vitality, cognition, psychology and so on make
up a state of equilibrium, and good IC is the most
appropriate balance. For example, sometimes we may
encounter some things, and our mental ability may
be reduced, but we can regulate and restore it through
some methods. [P23]

Some of the digital stuff reflected ...... Actually, to the
point where we use it quite simple. I have no difficulty
at all, may have something to do with my previous
work exposure to digital technology earlier. [P3]

I often participate in social activities and volunteer,
and I want to do what I can. I have been instructing
residents on rubbish sorting and participating in
community work, which I am willing to do as long as
I have enough time. [P11]

Discussion

Principal Findings
This study used an explanatory sequential mixed methods design
to elucidate the data-driven link between heterogeneous IC
profiles and psychological intentions toward digital IC
monitoring in older adults. Specifically, an explanatory
sequential mixed methods design was used, in which quantitative
LPA provided the sampling framework and identified
group-centered persona predictors. This informed subsequent
qualitative interviews, which uncovered the underlying
psychosocial narratives and specific digital monitoring intentions
unique to each persona. “Persona A: affects my mood—anxious
evader,” “persona B: capitalize on what comes—accommodative
adopter,” and “persona C: more autonomy—active improver”
represent differentiated IC characteristics among older adults
and their digital monitoring intentions. These findings provide
person-centered typology that can inform the development of
tailored digital monitoring strategies within community-based
integrated care for older adults.

While digital health tools offer efficient ways to monitor IC, it
is vital that implementation strategies remain cautious and
respect older adults’ willingness for digital engagement [29].
This caution is particularly pertinent to the “persona A: affects
my mood—anxious evader” in this study, who was revealed to
have the lowest level of IC and a negative willingness to engage
in digital monitoring. They exhibited a higher prevalence of
individuals aged 80 years or older, with low levels of education,
low income, and poor self-rated health compared to the other
2 personas, echoing results reported in other studies showing a
clear correlation between sociodemographic determinants and
significant decline in IC [34,53]. A scoping review suggested
that the 3 key factors contributing to digital exclusion among
older adults are sociodemographic, physiological, and
psychological factors, resulting in “unable” and “unwilling”
attitudes [17], which further validate the trait of technological
timidity in persona A.

The Health Belief Model can also provide an indirect
explanation for this phenomenon, whereby older adults
recognize that a decline in IC poses risks to their functional
capacity and quality of life, yet the perceived benefits of digital
IC monitoring are overshadowed by perceived barriers,
including technological complexity, technophobia, and threats
to self-esteem. As far as psychological states were concerned,
the interview findings revealed that older adults within persona
A exhibit a strong sense of self-protection, which is manifested
in their avoidance of confronting their actual IC level. They
expressed anxiety about the implication that an IC decline
reflects age-related functional ability lapse, a condition that
signifies aging. This phenomenon may be partially explained
by Guo et al [54], who claimed that self-neglecting older adults
are more exposed to delayed health actions and mental health
damage and have a multisubdomain impairment of IC.
Furthermore, social participation and family relationships are
potential ameliorative factors in the decline of IC [53]. Persona
A yearns for familial care and community engagement, though
concerns about self-esteem and public image hinder proactive
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action, resulting in unmet social needs such as reminders and
companionship [55].

Therefore, intervention strategies for Persona A should still be
initiated with traditional IC monitoring to build trust via stable,
low-pressure collaborative relationships. Community care
providers should conduct comprehensive assessments of older
adults’ daily living conditions, home environments, and social
networks to design tailored supportive measures, which may
involve gradual exposure to digital IC assessment tools and the
provision of accessible social activities.

Persona B are characterized as “capitalize on what
comes—accommodative adopter,” who have made peace with
the decline in IC and demonstrate a more pragmatic,
disease-centered demand for digital monitoring. They believed
that the IC could provide early warning of hidden diseases and
guide them to seek timely medical treatment by obtaining
professional advice from the community health care team.
ICOPE, focused on monitoring IC, is a key practice in the shift
from disease-centered to function-centered approaches to healthy
aging [56]. It is an innovative model that not only facilitates the
transformation of community health care models but also urges
older adults to overcome the cognitive limitations of a
disease-focused mindset.

However, older adults in persona B are subconsciously
constrained by self-agism, whereby they perceive the decline
in IC as inevitable, which may reduce their perceived benefits
of digital IC monitoring and lead to passive technological
application [57]. A further characteristic is a notable sensory
deficit that may result in diminished self-efficacy during digital
interactions. As one grows older, the sensory domain is where
the prevalence of impaired IC is most evident [21]. A previous
study confirmed that augmented digital access could help
address unmet medical needs and increase use of preventive
care [58]. As participants desired, digital platforms integrated
with wearable devices for real-time monitoring, capturing
metrics such as step speed and gait, may mitigate interaction
challenges arising from visual impairment. Besides, a flat
structure and clear interface design of the digital platform can
reduce technological dependence and enhance adherence to
long-term IC monitoring.

Therefore, while monitoring IC through digital platforms, it is
also essential to recommend and track lifestyle factors such as
nutrition, physical activity, and social engagement for persona
B. These recommendations should be tailored rather than generic
health advice to alleviate their concerns about disease risks and
functional decline. By linking behaviors that support IC to the
motivation of disease detection, digital monitoring of IC
becomes more proactive.

Persona C is an active collaborator in the community integrated
care team’s use of digital IC monitoring; hence, it is designated
as “more autonomy—active improver.” They were characterized
by relatively younger age, higher educational attainment,
disposable income, and more positive self-assessments of health,
in line with previous studies that found that older adults with
these characteristics had better IC and lower risk of decline
[59,60]. Older adults in this persona were particularly proactive
in mastering their IC to seek autonomy in later life. They

believed that maintaining self-management abilities is essential
for older adults’health and independence, especially in the face
of IC decline, and that it also moderates the relationship between
quality of life and physical function [33]. Moreover, persona C
showed higher digital literacy, as evidenced by their constructive
comments on the needs for digital platforms, such as timely and
professional feedback and interesting incentives and
interventions to stimulate adherence and engagement in health
management. As confirmed by prior practical experience studies,
timely feedback mechanisms and support networks enhanced
interactions between older adults and community integrated
care teams, providing an efficient interface for subsequent steps
in ICOPE [14,15]. Additionally, another characteristic of this
persona was that they fully perceived and used social support
and further contributed to society to the best of their ability.
Similar findings indicated that when older adults had a greater
sense of control, they were able to actively use perceived social
support to achieve goals they deemed important [61]. On the
other hand, these older adults unintentionally accessed more
resources or strategies while participating in social activities,
creating a positive feedback loop for the improvement of IC
[62].

Consequently, digital monitoring of persona C’s IC should
incorporate motivational elements to encourage long-term
engagement, thereby reinforcing a sense of competence and
autonomy. To sustain engagement, the monitoring platform
could incorporate gamification features such as progress
tracking, challenge missions, and reward mechanisms for
achieving IC-related goals, which could directly enhance a sense
of accomplishment and confidence in self-management, aligning
with their proactive approach to healthy aging.

Strengths and Limitations
The primary contribution of this study is the application of a
data-driven persona framework to elucidate older adults’
psychological intentions regarding digital IC monitoring. These
personas synthesize quantitative predictors of IC profiles with
qualitative insights into attitudes, goals, ability reserves, and
support resources. Methodologically, the initial LPA established
a sampling and analytical framework ensuring that interviews
focused on revealing rich contextual narratives behind each
statistically defined profile. This approach advances the
discourse from describing subgroup characteristics to explaining
psychological intentions, constructing personas that are both
statistically grounded and vividly descriptive. Additionally,
customized personas will inform targeted recruitment strategies
and the development of IC monitoring systems oriented toward
real abilities and goals, ensuring monitoring pathways align
with the readiness and needs of diverse groups.

However, this study has several limitations. First, the
participants in this study were recruited from urban communities
in Beijing, China, and were selected through convenience
sampling. Therefore, the findings may not be generalizable to
older adults in rural or remote settings, where factors such as
health care accessibility, digital literacy, socioeconomic status,
and community support structures may present distinct profiles
that could influence both IC trajectories and engagement with
digital monitoring. Second, sex differences in the value of health
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and social engagement resulted in a majority of participants
being female, which has an unknown effect on depicting persona
characteristics. Third, the interview sample based on the results
of the quantitative phase has differences in the number of
participants, which can be explained by the poorer health and
lower interest of older adults in profile 1. The final limitation
is that the 3 customized personas provide only a momentary
sketch of a specific population. To keep the personas up to date,
future studies will address this by collecting additional data
through follow-up visits.

Conclusion
This study integrates quantitative feature analysis with
qualitative narrative exploration to investigate the heterogeneous

IC characteristics of older adults and their psychological
intentions toward digital IC monitoring. Through a
comprehensive review, 3 distinct IC profiles were identified,
and corresponding customized personas were developed. These
personas not only reflect the multidimensional nature of IC but
also capture underlying attitudes, personal goals, digital affinity,
and social support. The findings provide practical, persona-based
tools for community health care providers to tailor
communication, support, and technology adoption strategies,
enhancing the acceptance and effectiveness of digital IC
monitoring among older adults.
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