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Background: The internet and digital devices are becoming increasingly involved in the lives of older adults with chronic diseases in
China. Our research aims to explore the association between the use of the Internet and smart devices and the mental health of older
adults with chronic diseases, and to investigate possible mediating mechanisms.

Methods: Data were obtained from 7150 older adults with chronic diseases in mainland China. The obtained data were analyzed
using path analysis, and structural equation models were adopted to explore the impact of the use of the Internet and smart devices on
their mental health, and to examine whether social isolation plays a mediating role.

Results: There is an association between usage of internet and smart devices and mental health in older adults with chronic diseases.
Internet access and healthcare are positively correlated with mental health, and are also associated with lower levels of social
alienation and social exclusion. Social isolation plays an important mediating role in the use of the internet and smart devices as
well as in mental health of older adults with chronic diseases.

Conclusion: The research on the relationship between the internet and digital devices and mental health, as well as the mediating
effect of social isolation, expands the application of Disengagement Theory in the digital age. Although the use of the internet and
digital devices can help reduce social isolation and improve mental health, not all smart devices contribute to reducing social isolation.
The use of certain intelligent devices, such as sleep monitoring devices, may be associated with risk factors for social participation and
mental health. It is important to distinguish the roles of the different types of functional devices. Therefore, more attention should be
given to the positive role of digital technology in healthcare for older adults.
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Introduction

The mental health of older adults is emerging as a pressing global public health concern. The global burden of mental
disorder among older adults has increased since 1990 and its prevalence is projected to continue increasing through
2050." Epidemiological data indicate that one in three individuals aged 65—84years has experienced a mental disorder
within the past year, and one in four currently lives with a diagnosable mental disorder.? Among the multifaceted factors
linked to older adults’ mental health, the experience of chronic illness warrants particular scholarly attention.® Chronic
diseases have been shown to markedly elevate depression scores in older populations,” and they exhibit strong
associations with poor mental health outcomes® and elevated risks of developing mental illnesses.® Chronic diseases,
also known as noncommunicable diseases (NCDs), were recognized as a major challenge for sustainable development in
The 2030 Agenda for Sustainable Development. Chronic diseases killed at least 43 million people in 2021,” which is
equivalent to 75% of non-pandemic-related deaths globally.® One study estimated that, between 2006 and 2015, 23 low-
and middle-income countries would collectively lose about US$84 billion in economic output due to the negative effects
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of heart disease, stroke, and diabetes.” Chronic diseases impose a significant burden on national health expenditures and
personal health management. For most older people, living with chronic diseases has become a norm. Older adults are
vulnerable to the risk factors contributing to chronic diseases,'® especially in low- and middle-income countries. In recent
years, the incidence of chronic diseases has been continuously increasing, and there has been an increased prevalence of
chronic disease in younger patients,'' which also leads to the continuous expansion of the population of older adults with
chronic diseases. The prevalence of having at least one chronic disease was 41.8% for adults, 65% among people aged
65-74, and 79.6% among those aged 75 and above in 2011.'* More than 80% of older adults in China have at least one
chronic disease."?

Chronic diseases are difficult to achieve rapid cure through medication or other medical interventions; thus, older
adults ofen have to live with chronic conditions,which can exert a significant negative impact on their mental health.'*
Chronic diseases are closely associated with mental health disorders, such as depression' and anxiety'® in older adults.®
The number of chronic diseases is significantly related to the depressive symptoms of older adults in China,'’
Comorbidity has a greater impact on the mental health of older adults.In the context of the digital society, there is
a clear correlation between older adults’ usage of the Internet and smart devices and their mental health outcomes.A large
number of researches indicate that the use of the internet'® and smart devices'” is an important factor in improving the
mental health of older adults. Smart devices that have been confirmed to improve the mental health of older adults
include smart phones,® wearable devices,?' and contactless sleep monitoring.>* Some studies have suggested that the use
of the internet and digital devices may have a negative impact on mental health.”® Specifically, problematic mobile phone
use has been linked to diminished perceived social support and subsequent adverse mental health consequences.**
Maladaptive usage patterns may foster the development of digital dependence, a behavioral pattern that exerts
a deleterious influence on psychological well-being.?

In recent years, China has vigorously promoted the Digital China strategy and continuously advanced the process of
digital construction; however, the problem of digital divide remains prominent.?® Older adults are at a disadvantage in the
process of digital society construction,”” and there are significant disparities in their usage of the Internet and smart
devices,”® which in turn affect their health.”” Variables associated with both Internet/smart device usage and mental
health primarily include social interaction-related factors, healthy lifestyle factors, and socioeconomic factors, such as
social activities,”® and cultural capital.’’ Digital engagement constitutes a key factor enabling the internet and digital
devices to enhance the mental health of older adults by boosting self-efficacy and social integration. For older adults with
chronic diseases, restricted social interactions resulting from limited mobility or physical disabilities make digital
participation an important avenue for engaging in social activities.

Existing studies have explored the association between the use of internet and smart device and the mental health of
older adults with chronic diseases. However, insufficient attention has been paid to the underlying internal mechanisms,
and the mediating effect of social isolation has not been clearly described. Therefore, this study analyzed the relationship
between the use of the internet and smart devices and mental health using the survey data from the China Longitudinal
Ageing Social Survey 2023 (CLASS2023) and attempted to verify the mediating role of social isolation.

Theoretical Model and Hypotheses
Social Cognitive Theory

Social Cognitive Theory (SCT) provides a robust analytical framework forexamining the relationship between internet
and smart device use and mental health outcomes. As a foundational psychological theory, SCT fouses on the dynamic
interplay between individual behavior, motivational processes, and environmental contexts®> Bandura proposed the
triadic reciprocality model, positing that human functioning is shaped by three mutually influential factors: behavioral,
environmental, and personal characteristics.*®. The interaction among behavior, personal factors, and environment is
dynamic and bidirectional, rather than a simple causal relationship.**

In this study, internet and smart device use is conceptualized as a behavioral factor, social isolation as an environ-
mental factor, and mental health as a personal outcome. This conceptualization gives rise to a proposed analytical
pathway: internet and smart device use may exert an impact on individual mental health through the mediating role of

2 htps: Psychology Research and Behavior Management 2026:19



Zhu and Zhou

social isolation

Internet and smart
devices usage

A

mental health

Figure | Conceptual framework.

social isolation. It is important to note that this pathway does not preclude potential interaction effects from alternative
pathways. However, given the cross-sectional nature of the data employed in this study, the primary objective is to verify
the existence of this proposed pathway rather than to exhaustively test all possible interactive influences. The complete
analytical framework is illustrated in Figure 1.

Digital Divide and Mental Health of the Older Adults

The advent of the digitalization age has given rise to the digital divide.”®> This divide stems from disparities in the
accessibility (availability) and utilization (adoption) of the Internet across different social groups.*® With the acceleration
of technological iteration, the Internet has become a pivotal medium for social interaction. However, older adults
generally exhibit limited capacity to adapt to new technologies, rendering them prone to information disadvantage®’
and increasing their risk of social exclusion.*® Not all older adults are in a disadvantaged position in the information
society. Similar to younger adults, older individuals with digital advantages can reap the health dividends brought about
by the digital era. Internet use serves as a bridge connecting older adults with chronic diseases to abundant online
resources and the digitized modern society, which can exert a positive impact on their mental health. Empirical research
has confirmed that Internet access and usage are positively associated with the mental health of older adults with chronic
diseases.>® On one hand, internet access and usage can enhance social participation, thereby improving mental health;*’
on the other hand, it can promote physical health through e-health services, which in turn further improves mental
health.*' Accordingly, we propose the first hypothesis.

H1. Older adults with chronic diseases who have access to the internet exhibit a higher level of mental health compared
to their counterparts without internet access.

Smart devices may also be associated with the mental health of older adults with chronic diseases. Thus, these
individuals have heightened health management needs.*> Smart devices with health monitoring functions may have
a positive impact on physical and mental health.** Research has shown that smart home health technology can promote
the mental health of older people.** Accordingly, we propose the next hypothesis.

H2. Older people with chronic diseases who use smart devices exhibit a higher level of mental health than those who do not.

Disengagement Theory and the Mediating Effect of Social Isolation

According to Disengagement Theory, with the decline in physical function and retirement, older people will gradually
withdraw their social roles, free themselves from the social expectations related to productivity and competitiveness,
transition to secondary social roles, and voluntarily maintain distance from society.*> Disengagement Theory has often
been criticized by proponents OF Active Theory™® for its perceived lack of respect for the values of older adults. In fact,
the widely documented prevalence of loneliness and social isolation in later life*” provides a realistic basis of
Disengagement Theory. Social isolation and loneliness are common among older adults,*® affecting one in four
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individuals in this group.*” The risk of social isolation and loneliness increases in older adults facing aging and disease.>”
When older adults leave productive jobs, the social support derived from occupational ties gradually diminishes, making
them more reliant on geographic and kinship-based relationships. Unfortunately, as age increases, older adults’ social
networks tend to shrink, and their access to social support decreases accordingly. Thus, social isolation is a risk factor for
subjective wellbeing®' and mental illness.>

Maintaining a certain level of social participation is crucial for sustaining active health in old age.> Media
functionalism posits that mass media plays a connecting role®® and can build connections between individuals and
their social networks,” thereby improving mental health. In an information society, networks and smart devices can serve
as tools for maintaining and rebuilding connections with social networks, thereby providing social support to older
adults. Using the internet and smart devices can reduce social isolation.’® Therefore, social isolation may serve as
a mediating variable in the relationship between internet and smart device use and mental health. Accordingly, we
propose the third hypothesis.

H3. The use of Internet and smart devices improves the mental health of older adults by reducing their social isolation.

The mediating effect of social isolation is an exploratory hypothesis. Whether this effect exists and to what extent it
operates require verification through mediation analysis.

Methods

Data Collection

Data for this study were defined from a sample of older adults drawn from the CLASS2023. The CLASS2023 is
a stratified, multistage probability sampling survey covering 28 provincial areas in China, conducted by the Renmin
University of China. In the sampling procedure, county-level regions (including counties, county-level cities, and
municipal districts) were first identified as Primary Sampling Units (PSUs). Subsequently, villages or neighborhood
committees within these PSUs were selected as Secondary Sampling Units (SSUs). A systematic sampling method was
employed to recruit survey participants from each selected SSU, with a standardized target of completing 25 valid
questionnaires per SSU.>” In total, 11,670 adults aged 60 years and above were interviewed.For the purposes of the
present study, the sample was further restricted to older adults with chronic diseases to align with the core research focus.

Sample Description

Older adults with chronic diseases were operationalized as individuals aged 60 years or older who self-reported having at
least one of 23 predefined chronic conditions. Chronic diseases commonly refer to 23 kinds of diseases such as
hypertension, heart disease, diabetes or elevated blood glucose, cerebrovascular disease, kidney disease, liver disease,
and cancer/malignant tumors.older adults with chronic mental illnesses were excluded from the final sample for two
methodologically critical reasons: (1) data quality concerns—individuals with chronic mental illnesses may face
challenges in completing structured surveys, potentially introducing response bias; and (2) avoidance of endogeneity
issues—pre-existing chronic mental illnesses could confound the assessment of mental health outcomes, making it
difficult to disentangle the causal pathways of interest. After excluding participants with missing values for core
variables, a final sample of 7,150 older adults was retained for analysis. The sociodemographic characteristics of the
participants are presented in Table 1.

Measurement

Dependent Variables

Mental health was assessed using an abbreviated 9-item Center for Epidemiological Studies Depression Scale (CES-D9,
chinese version), which is reliable and valid for detecting depressive symptoms among Chinese older adults.”® The scale
includes three questions on positive emotions and six questions on negative emotions such as “Have you been in a good
mood?” “Have you had a good life?” “Have you been sad?” Responses to the questions were rated on a three-point scale,
from 1(low) to 3(high). The total score was calculated by adding up the scores of 9 questions.’® Mental Health Index
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Table | Participants’ Descriptive Statistics (N=7150)

Variables Measurement Mean | Std. D | Percentage

Age (years) 71.72 6.21

Educ-year Years of school/one’s highest level of education 6.30 3.95

Multimorbidity | The number of chronic diseases 2.23 1.27

Income Ln (income past 12 months+1) 9.88 1.91

Gender Male=| 50.4%
Female=0 49.6%

Marital status Married=1 82.1%
Not married=0 17.9%

Hukou Rural=1 57.5%
Urban=0 42.5%

Employment Working for pay at least once a month=| 28.7%
Not employed=0 71.3%

(MHI) was obtained by adding positive and negative emotions in a positive direction, with values ranging from 9 to 27,
and higher scores indicating better mental health status.

Independent Variables

The independent variables include the use of networks and smart devices, involving four distinct indicators. Internet usage was
measured using two variables: internet access and internet healthcare. Smart device usage was measured using two variables:
smart bracelet and intelligent sleep monitor. All four variables are related to the usage of internet and smart devices.

The Mediating Variable

The mediating variable was social isolation, measured through 8-item scale, such as “I feel excluded because of my age.”
The Cronbach’s alpha of the scale was 0.671 which falls below the conventional threshold of 0.7 for acceptable internal
consistency in established scales.0.7 is a value typically considered indicative of “acceptable internal consistency” for
established scales. However, this lower alpha was deemed reasonable and interpretable in the context of the present
study, as exploratory scales often exhibit slightly reduced reliability during initial application.®® This decision was further
supported by existing literature, which notes that alpha values between 0.6 and 0.7 may still be acceptable for exploratory
research focused on preliminary associations rather than definitive measurement.®' A factor analysis was conducted on
the scale. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.773, which was suitable for factor analysis.
Finally, two common factors were extracted, social alienation and social exclusion, with a cumulative variance
contribution rate of 52.66%.

Control Variables

There were eight control variables. Gender, marital status, and household registration type were dummy variables
converted to male, married, and agricultural hukou (agricultural registered permanent residence). Educational level
was converted to years of education, based on years of schooling and highest education level. Multimorbidity was the
number of chronic diseases suffered, and income was converted to Ln (income last year+1).

Statistical Analyses

To examine the mediating role of social isolation in the relationship between internet and smart device use (independent
variable, IV) and mental health (dependent variable, DV) among older adults, this study employed path analysis and
structural equation modeling—two widely used statistical techniques for testing mediation effects.> Path analysis
prioritizes the interpretation of hypothesized relationships between variables rather than causal discovery,”® and was
implemented in three sequential steps to verify the mediating effect of social isolation (mediator, M): Step 1: Test the
direct association between the IV (internet and smart device use) and the DV (mental health index); Step 2: Test the
direct association between the mediator (social isolation) and the DV (mental health index); Step 3: Test the direct
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association between the IV (internet and smart device use) and the mediator (social isolation).Only when all three above
mentioned associations were statistically significant could social isolation be confirmed as a mediator in the relationship
between internet and smart device use and mental health.

Structural Equation Modeling (SEM). SEM is a multivariate statistical approach that analyzes relationships between
variables based on their covariance matrix, offering advantages in handling complex latent constructs and testing multiple
pathways simultaneously. In this study, SEM was further used to validate the mediating effect of social isolation,
complementing the results of path analysis and enhancing the robustness of the mediation inference.

Descriptive statistics (eg, frequencies, means, and standard deviations for sociodemographic variables and key
constructs) and general linear regression (conducted as a preliminary analysis to screen covariates) were performed
using SPSS 24.0. Path analysis was also implemented in SPSS 24.0, while SEM was executed via AMOS 26.0 to
explicitly model the mediating pathway: internet and smart device use—social isolation—mental health. Prior to formal
analyses, key model assumptions were verified, including the normality of continuous variables and the absence of severe
multicollinearity, to ensure the validity of statistical inferences.

Results
Participants’ Mental Health Status and Their Usage of the Internet and Digital Devices

Table 2 showed a descriptive analysis of the mental health status of older adults with chronic diseases. The average MHI
of older adults with chronic diseases is 20.21. There were significant differences in MHIs between registered urban and
rural residences, sex, and age.

Regarding the use of the internet and digital devices, 69.8% of the families had internet access, 3.3% of older adults
used internet healthcare services, 11.1% had smart bracelets, and 3.3% had intelligent sleep monitors. It is found that
there were differences in Internet access and smart device use among respondents of different ages and registered
residence in Table 3. The ratio of network access and smart device use among urban respondents was significantly better
than that of rural respondents; the older the age, the lower the ratio of internet access and smart device usage.Gender
differences of Internet access and smart device use were not found.

The Association Between Mental Health Status and Usage of Internet and Digital

Devices
Before exploring the causal relationships, the correlations between the variables were tested as shown in Table 4. There
was a significant correlation between the MHI and the use of networks and smart devices. Social isolation was

Table 2 Mental Health Status of Older Adults

MHI F(Sig.)

Mean | SD

Sex
Female (N=3548) | 20.08 | 3.30 9.18 (0.002)
Male (N=3602) 20.32 | 3.31
Total (N=7150) 2020 | 3.30

Age
60-69 (N=2756) 20.74 | 3.43 | 86.25 (0.000)
70-79 (N=3490) 20.05 | 3.24

80+(N=904) 19.17 | 2.82
Total (N=7150) 20.20 | 3.29
Hukou
Urban (N=3382) 20.71 | 3.42 | 156.15 (0.000)
Rural (N=3768) 19.75 | 3.13

Total (N=7150) 20.21 | 3.30
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Table 3 The Usage of the Internet and Digital Devices of Older Adult

Internet Internet Smart Intelligent Sleep
Access Healthcare Bracelet Monitor
No Yes No Yes No Yes No Yes
Sex
Female (N=3548) | 30.2% 69.8% 96.7% 3.3% 88.8% 11.2% 96.5% 3.5%
Male (N=3602) 30.2% 69.8% 96.7% 3.3% 88.9% 11.1% 96.8% 3.2%
Total (N=7150) 30.2% 69.8% 96.7% 3.3% 88.9% 11.1% 96.7% 3.3%
)(Z(sig) 0.005 (0.945) 0.006 (0.936) 0.023 (0.881) 0.336 (0.562)
Age
60-69 (N=2756) 19.5% 80.5% 94.0% 6.0% 84.2% 15.8% 95.8% 4.2%
70-79 (N=3490) 36.6% 63.4% 98.1% 1.9% 91.4% 8.6% 96.9% 3.1%
80+(N=904) 38.3% 61.7% 99.3% 0.7% 93.4% 6.6% 98.6% 1.4%
Total (N=7150) 30.2% 69.8% 96.7% 3.3% 88.9% 11.1% 96.7% 3.3%
2(sig) 245.095 (0.000) 100.765 (0.000) 100.632 (0.000) 17.620 (0.000)
Hukou
Urban (N=3382) 19.1% 80.9% 93.8% 6.2% 80.9% 19.1% 94.1% 5.9%
Rural (N=3768) 40.2% 59.8% 99.3% 0.7% 96.0% 4.0% 98.9% 1.1%
Total (N=7150) 30.2% 69.8% 96.7% 3.3% 88.9% 11.1% 96.7% 3.3%
;{z(sig) 376.72 (0.000) 164.378 (0.000) 408.807 (0.000) 125.324 (0.000)

Table 4 Results of Pearson’s Correlations Test

MHI Internet Internet Smart Intelligent Sleep Social Social
Access Healthcare Bracelet Monitor Isolation Exclusion
MHI |
Internet access 0.099%#* |
Internet healthcare 0.1 577k 0.1 | 8#** |
Smart bracelet 0.188%*#* 0.195%#* 0.247%%¢ |
Intelligent sleep monitor | 0.125%* 0.097#** 0.270%%* 0.342% |
Social alienation —0.248%** —0.147%%* —0.129%+* —0.149%+¢ —0.1 | 2% |
Social exclusion —0.25 | ##* 0.001 0.019 —0.04 |** 0.03 | ##* 0.000 |

Notes: *p<0.001, #p<0.05.

significantly negatively correlated with MHI. There was also a significant correlation between the variables related to
internet and smart device usage.

After verifying the correlation between variables, general linear regression analysis was performed with MHI as the
dependent variable. Three models were established in Table 5. Model 1 included only control variables, Model 2 included
only core independent and mediator variables, and Model 3 was a full model with all independent variables. The adjusted
r-squared values for Models 1, 2, and 3 were 0.072, 0.157, and 0.194, respectively. Thus, the explanatory power of the
independent variables in the models is acceptable.

In Model 2, all variables had a significant positive impact on MHI. The use of the internet and smart devices had
a positive impact on the mental health of older adults with chronic diseases. Further, both indicators of social isolation
lowered participants’ mental health levels. In Model 3, after adding the control variables, the significance of most
variables did not change, except for internet access. This analysis validates Hypotheses 1 and 2.
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Table 5 Linear Regression of MHI in Older Adults with Chronic Disease

Model | Model 2 Model 3
B (SE.) Sig. B (SE.) Sig. B (SE.) Sig.

Age —0.059 (0.007) | <0.001 —0.036 (0.007) | <0.001
Gender 0.084 (0.077) >0.05 0.082 (0.072) >0.05
Educ-year 0.086 (0.011) | <0.001 0.060 (0.011) | <0.001
Marital status 0.597 (0.106) | <0.001 0.632 (0.099) | <0.001
Hukou —0.860 (0.090) | <0.001 —0.684 (0.084) | <0.001
Multimorbidity —0.022 (0.030) | >0.05 —0.123 (0.029) | <0.00I
Job 0.598 (0.095) | <0.001 0.485 (0.089) | <0.001
Income —0.007 (0.021) | >0.05 —0.059 (0.019) | <0.001
Internet access 0.241 (0.080) <0.01 | —0.007 (0.083) | >0.05
Internet healthcare 1.732 (0.212) | <0.001 1.341 (0.210) | <0.001
Smart bracelet 1.058 (0.125) | <0.001 | 0.909 (0.128) | <0.001
Intelligent sleep monitor 0.842 (0.217) | <0.001 | 0.773 (0.213) | <0.001
Social alienation —0.696 (0.037) | <0.001 | —0.745 (0.037) | <0.001
Social exclusion —0.826 (0.036) | <0.001 | —0.712 (0.036) | <0.001
(Constant) 23.763 (0.609) 19.831 (0.066) 22.736 (0.580)
Adjust R? 0.072 0.157 0.194

Mediating Role of Social Isolation

A path analysis was used to test the mediating effects of social isolation. The models in Table 6 verify the impact of
internet use, smart device use, and social isolation on the MHI of older adults with chronic diseases. If the impact of
internet and smart device use on social isolation can be confirmed, the mediating effect of social isolation can be verified.
As there are two dimensions of social isolation, regression analysis was conducted on the two factors separately. Models
4 and 6 use the two common factors of social isolation as dependent variables, and internet and smart device use as

independent variables, which do not include control variables. Models 5 and 7 include the control variables. The results

of the models are shown in Table 6.

In Models 4 and 5, the use of the internet and smart devices has been shown to have a significant negative impact on
social isolation, indicating that the internet and smart devices can reduce social isolation. In Models 6 and 7, only smart
device use had a significant impact on high social exclusion. Contrary to this hypothesis, intelligent sleep monitors
increase rather than decrease social exclusion, indicating that smart devices may have both inhibitory and promoting
effects on social isolation.

Table 6 Linear Regression of Social Isolation

Model 4

Model 5

Model 6

Model 7

Social Alienation

Social Alienation

Social Exclusion

Social Exclusion

B(SE.) Sig. B(SE.) Sig. B(SE.) Sig. B(SE.) Sig.
Internet access —0.252 (0.026) | <0.001 | —0.251 (0.027) | <0.001 | 0.014 (0.026) >0.05 0.046 (0.027) >0.05
Internet healthcare —0.447 (0.068) | <0.001 | —0.465 (0.068) | <0.001 | 0.121 (0.070) >0.05 0.175 (0.068) <0.01
Smart bracelet —0.288 (0.040) | <0.001 | —0.265 (0.041) | <0.001 | —0.202 (0.041) | <0.001 | —0.217 (0.041) | <0.001
Intelligent sleep monitor | —0.269 (0.070) | <0.001 | —0.226 (0.069) | <0.01 0.258 (0.071) | <0.001 | 0.215 (0.069) <0.01
Constant 0.231 (0.021) 1.125 (0.186) 0.000 (0.021) —1.758 (0.188)
Control variable Not Selected Selected Not Selected Selected
Adijust R? 0.046 0.076 0.004 0.061
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Figure 2 Testing the mediating effects of social isolation.
Notes: **p<0.001.

Structural equation modeling was conducted to test the mediating effect of social isolation on the relationship
between internet and smart device usage and mental health. The chi-square value of the default model was 3.465
(p=0.325), the root mean square error of approximation (RMSEA) was 0.005, the comparative fit index (CFI) was 0.999,
and the Tucker-Lewis index (TLI) was 0.999. These indicators showed that the mediation model met the requirements of
SEM and that the mediation effect model was valid and effective.

Figure 2 shows the results of the structural equation model, presenting the impact path of social isolation as
a mediating effect. On the one hand, the usage of internet and digital devices reduces the social alienation of older
adults with chronic diseases, thereby improving their mental health situation. On the other hand, smart device use is
associated with social exclusion, which further affects mental health.

The variable effects of the SEM models are shown in Table 7. Internet access, Internet medicine, smart bracelets and
smart sleep monitors have indirect effects on the mental health of the older adults with chronic diseases, in which social
alienation plays a mediating role. However, contrary to research hypothesis 3, it is found that the mediating effect of using
smart sleep monitors is negative. Using an intelligent sleep monitor can suppress low-level social adaptation, but can
increase social exclusion; therefore, it is necessary to pay attention to the effects of different categories of smart devices.

Discussion

Given that social isolation is a public health issue,** the potential role of internet-connected intelligent devices should not
be overlooked. Pior research has found relationships between the use of the internet and smart devices, social isolation,65
and mental health.®® Our research found that the use of the Internet and smart devices is related to the mental health of
older adults with chronic diseases, in which social isolation plays a mediating role. Social connections and adaptation are
important pathways from internet use to older adults’ health.” The internet and intelligent devices have an important

Table 7 Variable Effects in the SEM Model

Estimate | S.E. C.R. P Total Effect | Direct Effect | Indirect Effect
MHI«Internet access 0.241 0.080 2.990 <0.01 0.416 0.241 0.175
MHI«—Internet healthcare 1.732 0.212 8.155 <0.001 2.043 1.732 0311
MHI«Smart bracelet 1.058 0.125 8.436 <0.001 1.411 1.058 0.354
MHI«Intelligent sleep monitor 0.842 0217 3.874 <0.001 0.795 0.842 —0.047
MHI« social exclusion —0.826 0.036 | —22.986 | <0.001 -0.826 —0.826 0.000
MHI« social alienation —0.696 0.037 | —18.950 | <0.00I —-0.696 —0.696 0.000
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impact on social interaction and mental health in the digital age as well as in older people. The older adult population
with chronic diseases is a vulnerable group in the digital divide®® and faces higher risks to both physical and mental
health. Use of the internet and smart devices is a behavioral factor that reduces social isolation and mental health
problems caused by social disengagement.

By 2025, the internet penetration rate in China will reach 79.7%, with the proportions of smart home devices and
personal wearable devices accessing the internet at 21.4% and 28.6%, respectively.®’ Although older people are the most
common group in digital poverty,”® a considerable proportion of older adults with chronic diseases have to use the
internet or smart devices. Thus, there is a class gap in digital use among older adults. People from the lower-middle class
have disadvantages in digital and smart device usage, resulting in digital inequality.”" Older people with lower incomes
do not have the ability to pay for internet access and smart devices, nor do they have the ability and motivation to use
them. The inequality in digital usage between urban and rural areas was particularly evident. The level of digital
infrastructure in cities is relatively high,’* and many older adults have a high level of education and payment ability to
use the internet and digital devices. However, in rural areas, the lack of sound digital infrastructure leads to reduced use
of digital devices among older adults. The digital divide between urban and rural areas™ may lead to more pronounced
psychological health inequality in countries, and digital inequality caused by socioeconomic factors has given rise to new
health inequalities”* that require government and societal intervention.

Although the use of the internet and smart devices has a positive impact on the mental health of older people with
chronic diseases, not all smart devices contribute to reducing social isolation, such as intelligent sleep monitoring, which
increases social isolation. This may be because older adults with chronic diseases who experience sleep problems are more
likely to purchase and use intelligent sleep monitors,while sleep problems may lead to a decrease in social participation,
which is detrimental to mental health.”* Studies have indicated that digital lifestyles have potential benefits and harms for
health.” It cannot be ruled out that the usage behavior of certain intelligent devices may be associated with risk factors for
social participation and mental health of older adults. It is necessary to distinguish the roles of different smart devices and
suppress their impact on social isolation. Therefore, more attention should be given to the positive role of digital technology
in healthcare. The probability of older adults suffering from chronic diseases is high globally, and many suffer from more
than one chronic disease.”® With the digitization of society, an increasing amount of medical resources will exist in digital
form, and chronic disease management will increasingly require the internet and smart devices;’’ however, we must remain
vigilant about this. The internet and digital devices can indeed improve health levels, but at the same time they may also
confine older adults to small circles, forming an information cocoon.”® It is necessary to fully utilize the internet and smart
devices to conduct health management, reduce social isolation, and improve the well-being of older adults. However, it is
necessary to increase the regulation of the internet and smart devices to prevent negative effects.

Limitation

This study explored the associations between internet and smart device use, social isolation, and mental health among
older adults with chronic diseases, and proposed a potential mediating pathway. Despite its contributions, several
limitations should be acknowledged: First, the study only identifies correlational relationships rather than causal ones.
Given that the analysis relies on cross-sectional data from the CLASS2023, it is impossible to establish the directionality
of the observed associations. Second, the reliability of the social isolation scale used in this study was suboptimal.
Although existing literature supports the acceptability of such reliability levels for exploratory research, the lower
Cronbach’s alpha (below 0.7) increases the risk of measurement bias. This bias may attenuate the strength of the
observed associations between social isolation and other key variables, potentially leading to underestimation of the true
mediating effect. Third, the sample sizes for the subgroups using Internet healthcare and smart sleep monitors were
insufficient, which compromises the credibility of the analyses examining the relationships involving these variables. To
address these limitations, future research should adopt longitudinal tracking designs to collect panel data, which would
facilitate the establishment of causal inferences. Additionally, developing or validating a more reliable social isolation
scale tailored to the Chinese older adults—particularly those with chronic conditions—would help reduce measurement
error and improve the robustness of subsequent analyses.
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Conclusion

Based on data from 7150 Chinese older adults with chronic diseases, this study demonstrates that internet and digital
device use is significantly associated with mental health, with social isolation playing an important mediating role. The
use of the internet may help reduce social isolation and improve the mental health of older people with chronic diseases,
while the use of smart bracelets helps reduce social exclusion and improve mental health. The results suggest that the use
of Internet and digital devices can help older adults integrate into their social networks, thereby reducing the risks
associated with social withdrawal.Notably, not all smart devices contribute to reducing social isolation. The use of sleep
monitoring devices, were found to increase social exclusion, which may be associated with risk factors for social
participation and mental health.These results highlight the need for a nuanced understanding of the heterogeneous effects
of different digital devices on older adults’ mental health and social well-being.
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