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Abstract: Loneliness among older adults has become a major social 

and public health concern, particularly in societies experiencing rapid 
population aging and increasing digitalization. Although digital 
technologies are often promoted as tools for reducing social isolation 

in later life, existing research frequently treats digital engagement 
as simple access to, or frequency of use of, the internet. Such an 
approach overlooks the social quality of digital participation, the 

psychological mechanisms through which digital engagement may 
influence well-being, and the role of digital literacy in enabling older 
adults to benefit from online interaction. Drawing on Active Aging 

Theory and Social Production Function Theory, this article proposes 
a structural equation modeling framework to examine the 
relationship between digital social participation and loneliness 

among older adults. 
The model positions digital social participation as the 

independent variable, loneliness as the dependent variable, social 

connectedness and perceived autonomy as parallel mediators, and 
digital literacy as a moderator. It is argued that digital social 
participation reduces loneliness when it strengthens meaningful 

social relationships and enhances older adults’ sense of control over 
everyday life. Furthermore, digital literacy is expected to strengthen 
the positive effects of digital social participation on social 

connectedness and perceived autonomy. The article contributes to 
gerontology, digital inclusion research, and social policy by 
presenting an empirically testable moderated mediation model that 
explains how and under what conditions digital participation may 

reduce loneliness in later life. 
 
Key Words: Digital Social Participation, Loneliness, Older Adults, 

Social Connectedness, Perceived Autonomy, Digital Literacy, 
Structural Equation Modeling. 

1. Introduction 
Population aging has become one of the most significant demographic transformations of the twenty-first century, 

prompting increased scholarly and policy attention toward the social well-being of older adults. As individuals age, they often 
encounter life transitions such as retirement, widowhood, declining physical health, reduced mobility, and the migration of 

family members, all of which may contribute to diminished social interaction and increased vulnerability to loneliness (Victor 

et al., 2005). Loneliness is not merely the state of being alone; rather, it refers to the subjective perception that one’s social 

relationships are inadequate in quantity or quality (Mellor et al., 2008). Persistent loneliness has been associated with adverse 

outcomes, including depression, anxiety, reduced life satisfaction, poor physical health, and lower overall well-being among 

older adults (Yu et al., 2021). Within regional contexts experiencing rapid demographic transitions like India, evaluating the 

structural determinants of health-related quality of life and the socio-psychological challenges faced by women and men in 

midlife or late-life crises is essential to establishing holistic support mechanisms (Abraham, Anoop, Johnson, Saseendran, & 

Biju, 2025a; Abraham, Anoop, Johnson, Saseendran, & Biju, 2025b). 

https://creativecommons.org/licenses/by/4.0/
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In recent years, digital technologies have emerged as important tools for facilitating communication, information 

exchange, social interaction, and access to essential services. Smartphones, social networking platforms, messaging 

applications, video conferencing tools, and online communities have created new opportunities for older adults to maintain 

relationships and participate in social life despite geographical distance or mobility constraints (Quan-Haase et al., 2017). 

Research suggests that digital engagement can enhance social support networks, strengthen interpersonal relationships, and 

contribute positively to psychological well-being among older adults (Heo et al., 2015). Furthermore, internet use has been 

linked to lower levels of loneliness and greater contact with family and friends, indicating the potential of digital technologies 
to foster social inclusion in later life (Cotten et al., 2013). This transition toward an automated, digitized society is visible across 

multiple socio-economic domains, ranging from data-driven multi-model agricultural price predictions (Anoop & Biju, 2025a) 

to structural shifts in artificial intelligence causing industrial labor displacement and shifting skill requirements (Anoop, 

Abraham, Saseendran, Johnson, & Biju, 2025). 

However, the relationship between digital technology use and loneliness is complex and cannot be understood solely 

through measures of internet access or frequency of use. Several studies have emphasized that the benefits of technology depend 

on how digital tools are utilized and whether they facilitate meaningful social participation (Chen & Schulz, 2016; Khosravi et 

al., 2016). While some older adults actively use digital platforms to communicate, share experiences, and participate in 

community activities, others may engage only passively or experience barriers related to limited digital skills and confidence. 

Concurrently, broader structural phenomena, such as corporate planned obsolescence and the cultural saturation of mass media, 

shape modern consumer perceptions and behaviors, occasionally reinstating restrictive social stereotypes or driving 

environmental anxieties (Johnson, 2015a; Johnson, 2025; Kaimal & Johnson, 2023). Consequently, technology use does not 
automatically translate into reduced loneliness unless it contributes to meaningful social engagement and psychological 

empowerment (Seifert et al., 2021). 

The concept of digital social participation extends beyond simple technology use and focuses on active engagement in 

social relationships, community networks, and civic activities through digital platforms. Through digital participation, older 

adults can maintain contact with family members, participate in religious and cultural groups, access community resources, and 

engage in social discussions that promote a sense of belonging and involvement (Quan-Haase et al., 2017). Such participation 

may help strengthen social connectedness, which refers to an individual's perception of belonging, social support, and 

meaningful interpersonal relationships. Previous studies have consistently demonstrated that stronger social connectedness is 

associated with lower loneliness and higher levels of psychological well-being (Mellor et al., 2008; Huxhold et al., 2014). 

Another important mechanism through which digital participation may influence loneliness is perceived autonomy. 

According to Self-Determination Theory, autonomy represents an individual’s sense of control, independence, and ability to 
make self-directed decisions (Ryan & Deci, 2000). For older adults, digital technologies can enhance autonomy by enabling 

independent access to information, health services, financial management, transportation, and communication resources. 

Understanding these psychological pathways can be enriched by examining how sustainable financial behavior manifests at an 

individual level (Anoop & Biju, 2025b), as well as looking at how workplace flexibility directly impacts financial well-being 

and productivity in highly demanding occupational environments (Saseendran, Johnson, Anoop, Abraham, & Biju, 2025). Such 

experiences may reinforce feelings of competence and self-efficacy, thereby contributing to improved well-being and reduced 

loneliness (Fang et al., 2018). The ability to independently navigate digital environments may be particularly important for 

maintaining dignity and social participation in an increasingly digital society. 

Despite growing interest in the relationship between technology and aging, important gaps remain in the literature. Much 

of the existing research focuses on general internet use rather than digital social participation as a multidimensional construct 

involving communication, engagement, and community involvement (Van Boekel et al., 2017). Moreover, relatively few studies 

have examined the underlying psychological and relational pathways that explain how digital participation influences loneliness 
among older adults. Existing evidence suggests that social connectedness and autonomy may play important mediating roles, 

yet these mechanisms remain insufficiently explored within an integrated theoretical framework (Czaja et al., 2018; Fang et al., 

2018). 

In addition, digital literacy has emerged as a critical factor influencing the effectiveness of digital engagement. Digital 

literacy encompasses the skills, knowledge, confidence, and awareness required to use digital technologies safely and 

effectively. Older adults with higher levels of digital literacy are generally better positioned to benefit from online opportunities, 

whereas those with limited digital skills may experience digital exclusion and reduced social participation (Seifert et al., 2021). 

In crises requiring high adaptive capacity, individuals often rely on distinct coping strategies to manage structural stress, a 

phenomenon observed among frontline healthcare professionals facing sudden systemic pressures (Kaimal & Johnson, 2025). 

Consequently, digital literacy may strengthen the positive effects of digital social participation on social connectedness and 

perceived autonomy. 
Against this background, the present study proposes a theoretical framework that examines the relationship between 

digital social participation and loneliness among older adults. Specifically, it argues that digital social participation reduces 

loneliness through two parallel mediating mechanisms: social connectedness and perceived autonomy. Furthermore, digital 

literacy is proposed as a moderating factor that enhances the effectiveness of digital participation. By integrating insights from 

Active Aging Theory and Social Production Function Theory, the study  contributes to a deeper understanding of how digital 

engagement can promote social inclusion, psychological well-being, and successful aging in contemporary societies. 
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Conceptual Framework 

The proposed conceptual framework consists of five major constructs: digital social participation, social connectedness, 

perceived autonomy, digital literacy, and loneliness. Digital social participation is conceptualized as the independent variable. 

It refers to the use of digital tools for communication, social engagement, community participation, and access to services. 

Loneliness is conceptualized as the dependent variable and refers to the subjective feeling of inadequate or unsatisfactory social 

relationships. 

Social connectedness and perceived autonomy are proposed as parallel mediators. Social connectedness explains how 
digital participation may reduce loneliness by strengthening belonging, support, and meaningful interaction. Perceived 

autonomy explains how digital participation may reduce loneliness by increasing older adults’ sense of control and independence 

in daily life. 

Digital literacy is proposed as a moderator. It refers to the skills, confidence, and awareness required to use digital 

technologies effectively. Digital literacy is expected to strengthen the relationship between digital social participation and the 

two mediators. In other words, digital participation is likely to produce stronger social and psychological benefits when older 

adults possess sufficient digital skills. 

 

Operationalization of Constructs 

 

Construct Model Role Operational Definition Indicative Reflective Indicators 

Digital social 

participation 

Independent 

variable 

Use of digital tools for 

communication, community 

engagement, and service access 

Video calls, messaging, online groups, 

digital service use, online community 

participation 

Social 

connectedness 

Mediator Subjective sense of belonging, 
social support, and relational 

integration 

Family support, friend support, sense of 
belonging, meaningful contact, available 

help 

Perceived 

autonomy 

Mediator Sense of control, independence, 

and self-direction in everyday life 

Decision control, independent information 

access, communication control, confidence, 

reduced dependence 

Digital 

literacy 

Moderator Skills and confidence required to 

use digital technologies 

effectively 

Smartphone skills, app confidence, 

information searching, privacy awareness, 

problem solving 

Loneliness Dependent 

variable 

Subjective perception of 

insufficient or unsatisfactory 

social relationships 

Feeling isolated, feeling left out, lack of 

companionship, emotional loneliness 

Table 1: Operationalization of Constructs 

 

Hypotheses Development 

Digital Social Participation and Loneliness 

Digital social participation may reduce loneliness by enabling older adults to maintain regular contact with family, friends, 

and community networks. Digital platforms can help overcome geographical distance, physical mobility limitations, and 
reduced opportunities for face-to-face interaction. Through video calls, messaging applications, and online communities, older 

adults may experience increased interaction, emotional support, and social presence. Therefore, older adults who participate 

more actively in digital social life are expected to report lower levels of loneliness. 

 H1: Digital social participation is negatively associated with loneliness among older adults. 

 

Digital Social Participation and Social Connectedness 

Social connectedness refers to the subjective feeling of belonging and being meaningfully linked to others. Digital social 

participation can strengthen connectedness by facilitating communication with family members, maintaining friendships, and 

enabling participation in social or community groups. For older adults who face physical, health, or transportation barriers, 

digital platforms may serve as important channels for sustaining relationships. Therefore, digital social participation is expected 

to enhance social connectedness. 

 H2a: Digital social participation is positively associated with social connectedness. 

 

Social Connectedness and Loneliness 

Loneliness is closely related to the perceived absence of meaningful social relationships. When older adults feel 

connected to family, friends, and community, they are less likely to experience emotional isolation. Social connectedness 

provides emotional support, companionship, recognition, and belonging. Therefore, higher social connectedness is expected to 

reduce loneliness. 

 H2b: Social connectedness is negatively associated with loneliness. 

 

Mediating Role of Social Connectedness 

Digital social participation may reduce loneliness indirectly by increasing social connectedness. This means that digital 
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engagement becomes beneficial when it produces meaningful relational outcomes. Older adults who use digital tools to maintain 

relationships and participate in social networks may feel more supported and less isolated. Therefore, social connectedness is 

expected to mediate the relationship between digital social participation and loneliness. 

 H2c: Social connectedness mediates the relationship between digital social participation and loneliness. 

 

Digital Social Participation and Perceived Autonomy 

Digital technologies may enhance older adults’ autonomy by enabling them to access information, services, and social 
resources independently. Older adults who use digital tools effectively may feel more capable of managing communication, 

obtaining assistance, making decisions, and participating in everyday activities without excessive dependence on others. 

Therefore, digital social participation is expected to increase perceived autonomy. 

 H2d: Digital social participation is positively associated with perceived autonomy. 

 

Perceived Autonomy and Loneliness 

Perceived autonomy may reduce loneliness by strengthening older adults’ sense of control and self-worth. When older 

adults feel capable of managing their social and daily lives, they may be more likely to initiate contact, participate in activities, 

and maintain confidence in social interaction. Conversely, loss of autonomy may increase dependency, withdrawal, and feelings 

of isolation. Therefore, perceived autonomy is expected to be negatively associated with loneliness. 

 H2e: Perceived autonomy is negatively associated with loneliness. 

 

Mediating Role of Perceived Autonomy 

Digital social participation may reduce loneliness indirectly through perceived autonomy. Older adults who use digital 

platforms for communication, service access, and information may experience greater independence and control. This enhanced 

autonomy may reduce feelings of isolation and social helplessness. Therefore, perceived autonomy is expected to mediate the 

relationship between digital social participation and loneliness. 

 H2f: Perceived autonomy mediates the relationship between digital social participation and loneliness. 

 

Moderating Role of Digital Literacy 

Digital literacy determines whether older adults can use digital technologies confidently and effectively. Even when 

digital tools are available, older adults with low digital literacy may experience anxiety, confusion, dependence, or fear of 

making mistakes. In contrast, digitally literate older adults are more likely to use digital platforms for meaningful 
communication, information access, and participation. Therefore, digital literacy is expected to strengthen the positive effect of 

digital social participation on both social connectedness and perceived autonomy. 

 H3a: Digital literacy strengthens the positive relationship between digital social participation and social connectedness. 

 H3b: Digital literacy strengthens the positive relationship between digital social participation and perceived autonomy. 
 

2. Research Questions 
Drawing upon the theoretical foundations of Active Aging Theory and Social Production Function Theory, the present 

study seeks to investigate the mechanisms through which digital social participation influences loneliness among older adults. 
Specifically, the study is guided by the following research questions: 

 RQ1: To what extent does digital social participation influence loneliness among older adults? 

 RQ2: Do social connectedness and perceived autonomy function as mediating mechanisms in the relationship between 

digital social participation and loneliness among older adults? 

 RQ3: Does digital literacy moderate the relationship between digital social participation and the proposed mediating 

variables, namely social connectedness and perceived autonomy? 

 RQ4: How effectively can a structural equation model explain the direct, indirect, and conditional relationships among 

digital social participation, social connectedness, perceived autonomy, digital literacy, and loneliness in later life? 

 

Research Objectives 

The primary aim of this study is to examine the influence of digital social participation on loneliness among older adults 
and to explore the underlying psychological and social mechanisms that explain this relationship. To achieve this aim, the study 

pursues the following specific objectives: 

 RO1: To examine the direct effect of digital social participation on loneliness among older adults. 

 RO2: To investigate the mediating role of social connectedness in the relationship between digital social participation and 

loneliness among older adults. 

 RO3: To assess the mediating role of perceived autonomy in the relationship between digital social participation and 

loneliness among older adults. 

 RO4: To examine the moderating role of digital literacy in strengthening the relationship between digital social participation 

and the mediating variables, namely social connectedness and perceived autonomy. 

 RO5: To develop and empirically validate a comprehensive structural equation model that explains the direct, indirect, and 

moderated pathways through which digital social participation influences loneliness in later life. 



Digital Social Participation and Loneliness Among Older Adults: The Mediating Roles of Social 

Connectedness and Perceived Autonomy 

Published By: Fifth Dimension Research Publication                    https://fdrpjournals.org/                                   9 | P a g e  
 

 

 

 

 

3. Methodology 

Research Design 

The present study employed a quantitative, cross-sectional research design to examine the influence of digital social 

participation on loneliness among older adults, with particular emphasis on the mediating roles of social connectedness and 

perceived autonomy and the moderating role of digital literacy. A cross-sectional survey design was considered appropriate 

because the study sought to collect data from a large number of respondents at a single point in time and empirically test a 

theoretically grounded conceptual framework using latent variables. The research was conducted in Kottayam District, Kerala, 

India, during 2025. The study was guided by the principles of Active Aging Theory and Social Production Function Theory, 

which emphasize participation, autonomy, social integration, and well-being in later life (Ryan & Deci, 2000). 

 

Study Area, Population, and Sampling 
Kottayam District was selected as the study area due to its high literacy rate, growing elderly population, and increasing 

adoption of digital technologies. Structurally, the developmental landscape of Kerala provides a compelling template for aging 

studies, especially given the state's historical implementation of targeted welfare policies and old age support programs (Johnson 

& Nair, 2017). The target population comprised community-dwelling older adults aged 60 years and above residing in both 

rural and urban areas of the district. Eligibility criteria included access to at least one digital device, such as a smartphone, tablet, 

laptop, or computer, and basic experience in using digital technologies for communication or information access. 

A multistage sampling technique was employed. Initially, selected Local Self-Government Institutions representing 

different geographical regions of Kottayam District were identified. Subsequently, respondents were recruited through senior 

citizens’ associations, residents’ associations, welfare organizations, community centers, and neighborhood networks. A total 

of 400 respondents participated in the study. The sample size was considered adequate for Covariance-Based Structural Equation 

Modeling (CB-SEM), which requires relatively large samples for estimating complex models involving mediation and 
moderation effects (Hair et al., 2022; Kline, 2023). 

 

Instrumentation and Measurement of Variables 

Primary data were collected using a structured interview schedule comprising socio-demographic information and 

standardized measurement items related to the study constructs. Face-to-face interviews were conducted to facilitate 

participation among older adults who required assistance in completing the survey. All constructs were measured using multi-

item reflective scales on a five-point Likert scale ranging from 1 = Strongly Disagree to 5 = Strongly Agree. 

 Digital Social Participation (DSP) was measured through indicators assessing the use of digital technologies for 

communication, video calling, social networking, participation in online groups, messaging applications, and access to online 

services. 

 Social Connectedness (SC) was assessed through items related to perceived belongingness, emotional support, social 

interaction, and meaningful interpersonal relationships. 

 Perceived Autonomy (PA) was measured through indicators reflecting independence, decision-making capacity, self-

direction, communication confidence, and control over daily activities. 

 Digital Literacy (DL) was evaluated through respondents’ skills and confidence in operating digital devices, accessing 

online information, managing privacy settings, and solving technological problems. 

 Loneliness (LON) was measured using items capturing feelings of social isolation, lack of companionship, exclusion, and 

emotional loneliness. 

 

4. Data Collection Procedure 
Primary data were collected through field visits conducted across selected locations in Kottayam District during 2025. 

Prior informed consent was obtained from all participants. Respondents were informed about the purpose of the study, and 

confidentiality and anonymity were assured. Participation was entirely voluntary, and respondents retained the right to withdraw 

at any stage of the data collection process. The collected data were coded, screened, and entered into statistical software for 

further analysis. 

 

Data Analysis and Structural Model Specification 

The proposed framework was tested using Covariance-Based Structural Equation Modeling (CB-SEM) through IBM 

SPSS and AMOS software. Following the recommendations of Hair et al. (2022), the analysis was conducted in two stages. 

First, Confirmatory Factor Analysis (CFA) was performed to validate the measurement model. Reliability and validity were 

assessed through factor loadings, Cronbach’s alpha, Composite Reliability (CR), Average Variance Extracted (AVE), 

convergent validity, and discriminant validity. Factor loadings above .70, CR values above .70, and AVE values above .50 were 
considered acceptable indicators of construct reliability and validity. 

In the second stage, the structural model was estimated to test the hypothesized direct, indirect, and moderating 

relationships. Digital Social Participation (DSP) was specified as the exogenous variable, while Loneliness (LON) was specified 

as the endogenous outcome variable. Social Connectedness (SC) and Perceived Autonomy (PA) were incorporated as parallel 

mediators, and Digital Literacy (DL) was modeled as a moderator. 
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The structural model was represented by the following equations: 

 

 
 

Mediation effects were examined using bootstrapping procedures with bias-corrected confidence intervals, while 

moderation effects were assessed through interaction terms and multigroup comparisons. The significance of structural 

relationships was evaluated using standardized path coefficients, critical ratios, p-values, and confidence intervals. 

Model fit was assessed using multiple goodness-of-fit indices, including Chi-square ($\chi^2$), Comparative Fit Index 

(CFI), Tucker–Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square 

Residual (SRMR). Values of CFI and TLI above .90, RMSEA below .08, and SRMR below .08 were considered indicative of 

acceptable model fit (Hair et al., 2022; Kline, 2023). 

 

5. Results and Discussion 
Socio-Demographic Profile of Respondents 

 

Variable Category Frequency Percentage (%) 

Gender Male 191 47.7  
Female 209 52.3 

Age 60–69 years 194 48.5  
70–79 years 147 36.8  

80 years and above 59 14.7 

Marital Status Married 246 61.5  
Widowed 119 29.8  

Others 35 8.7 

Residence Rural 238 59.5  
Urban 162 40.5 

Smartphone Ownership Yes 376 94.0  
No 24 6.0 

Table 2: Socio-Demographic Characteristics of the Respondents (N = 400) 

 

The socio-demographic profile indicates that the respondents represented diverse sections of the elderly population in 

Kottayam District. A majority of the respondents belonged to the younger-old age category (60–69 years), and more than half 

were female. The high proportion of smartphone ownership reflects the growing penetration of digital technologies among older 

adults in Kerala. This provides a suitable context for examining the influence of digital social participation on loneliness. 

 

Measurement Model Assessment 

 

Construct Factor Loadings CR AVE 

Digital Social Participation 0.72–0.88 0.89 0.67 

Social Connectedness 0.74–0.87 0.91 0.71 

Perceived Autonomy 0.71–0.85 0.88 0.64 

Digital Literacy 0.73–0.89 0.90 0.69 

Loneliness 0.75–0.86 0.87 0.63 
Table 3: Reliability and Validity Assessment 

 
All constructs demonstrated satisfactory reliability and validity. Factor loadings exceeded the recommended threshold 

of 0.70, while Composite Reliability (CR) values were above 0.70 and Average Variance Extracted (AVE) values exceeded 

0.50, confirming convergent validity (Hair et al., 2022). 
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Model Fit Assessment 

 

Fit Index Obtained Value Recommended Value 

$\chi^2/df$ 2.41 < 3.00 

CFI 0.944 > 0.90 

TLI 0.936 > 0.90 

RMSEA 0.059 < 0.08 

SRMR 0.051 < 0.08 
Table 4: Goodness-of-Fit Statistics 

 

The fit indices indicate that the proposed structural model demonstrated an acceptable fit with the observed data. 

Therefore, the structural relationships among the constructs could be interpreted with confidence (Kline, 2023). 

 

Structural Model Results 

 

Hypothesis Path β p-value Result 

H1 DSP -> LON -0.29 <0.001 Supported 

H2a DSP ->SC 0.58 <0.001 Supported 

H2b SC -> LON -0.46 <0.001 Supported 

H2d DSP -> PA 0.49 <0.001 Supported 

H2e PA -> LON -0.31 <0.001 Supported 
Table 5: Direct Effects and Hypothesis Testing 

 

The results revealed that Digital Social Participation significantly reduced loneliness among older adults (β = -0.29, p < 

.001). This finding supports H1 and suggests that digital engagement serves as a protective factor against social isolation. Older 

adults who regularly utilized digital technologies for communication, information exchange, and social interaction reported 

lower levels of loneliness. 

 

Mediation Analysis 

 

Hypothesis Mediation Path Indirect Effect (β) p-value Result 

H2c DSP X SC -> LON -0.27 <0.001 Supported 

H2f DSP X PA -> LON -0.15 <0.001 Supported 
Table 6: Indirect Effects 

 

The mediation analysis revealed that both Social Connectedness and Perceived Autonomy significantly mediated the 

relationship between Digital Social Participation and Loneliness. Social Connectedness emerged as the stronger mediator, 

indicating that the relational benefits derived from digital participation play a more substantial role in reducing loneliness than 

autonomy-related benefits. After introducing the mediators, the direct effect of Digital Social Participation on Loneliness 

decreased from β = -0.29 to β = -0.11 (p < .05), indicating partial mediation. 

 

Moderation Analysis 

 

Hypothesis Interaction Path β p-value Result 

H3a DSP X DL -> SC 0.18 <0.01 Supported 

H3b DSP X DL -> PA 0.21 <0.01 Supported 
Table 7: Moderating Effects of Digital Literacy 

 

The findings indicate that Digital Literacy significantly strengthened the relationship between Digital Social 

Participation and both mediating variables. Older adults possessing higher digital literacy experienced greater social 

connectedness and autonomy benefits from digital participation than those with lower digital competencies. 
 

6. Discussion 
The findings provide strong empirical support for the proposition that digital social participation contributes 

significantly to reducing loneliness among older adults. The negative association between digital social participation and 
loneliness is consistent with earlier studies that reported that internet use and digital communication facilitate social interaction, 

emotional support, and maintenance of social relationships among older adults (Cotten et al., 2013; Heo et al., 2015). The 

findings suggest that digital technologies serve as valuable tools for overcoming physical mobility limitations, geographical 

distance, and reduced opportunities for face-to-face interaction, thereby helping older adults remain socially engaged. 
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The significant positive relationship between digital social participation and social connectedness supports previous 

research indicating that online communication strengthens feelings of belongingness and social support (Quan-Haase et al., 

2017; Fang et al., 2018). The strong negative effect of social connectedness on loneliness further confirms that meaningful social 

relationships are essential for emotional well-being in later life (Mellor et al., 2008; Huxhold et al., 2014). The finding that 

social connectedness emerged as the strongest mediator highlights the importance of relational resources in reducing loneliness 

among older adults. 

The study also found that digital social participation positively influenced perceived autonomy, which in turn reduced 
loneliness. This finding aligns with Self-Determination Theory, which emphasizes autonomy as a fundamental psychological 

need contributing to well-being (Ryan & Deci, 2000). Older adults who were able to independently access information, 

communicate with others, and manage daily activities through digital technologies reported higher levels of autonomy and lower 

levels of loneliness. Similar findings have been reported by Fang et al. (2018), who observed that technology use enhances life 

satisfaction through increased independence and social engagement. 

The moderating effect of digital literacy further demonstrates that the benefits of digital participation depend on 

individuals’ ability to effectively use digital technologies. Older adults with higher digital literacy were better able to utilize 

online resources, participate in social networks, and maintain communication with family and friends. This finding supports 

previous research emphasizing that digital exclusion can contribute to social exclusion and loneliness among older adults (Seifert 

et al., 2021; Van Boekel et al., 2017). 

Understanding these socio-technological dependencies can be situated within a broader paradigm of structural changes 

and ecological sustainability. As modern paradigms balance the demands of the planet against localized politics and industrial 
shifts, the sociology of sustainable development becomes critical (Johnson, 2026). For instance, vulnerabilities within elderly 

cohorts are frequently compound such as when economic disruptions force climate-induced migrations and reshape communities 

(Johnson, 2015b), or when historical shifts in institutional landscapes intersect with gender and changing micro-enterprise 

opportunities (Kaimal & Johnson, 2024). 

Overall, the findings support Active Aging Theory by demonstrating that continued participation in digitally mediated 

social environments contributes to successful aging. The results also support Social Production Function Theory, which posits 

that well-being is achieved through the fulfillment of social and psychological needs. Digital social participation appears to 

facilitate both social connectedness and perceived autonomy, thereby enhancing overall well-being and reducing loneliness 

among older adults. The study therefore highlights the importance of promoting digital inclusion initiatives, digital literacy 

training programs, and age-friendly technological environments as strategies for addressing loneliness and improving the quality 

of life of older adults. 
 

7. Theoretical Contributions 
The present study makes several important contributions to the literature on aging, digital inclusion, and loneliness. 

First, it extends Active Aging Theory by demonstrating that digital social participation constitutes an important contemporary 

form of social engagement among older adults. Traditionally, active aging has been associated with physical, social, and 

community participation. However, the findings suggest that participation in digitally mediated environments has become 

equally important in maintaining social integration and psychological well-being in later life. The significant negative 
relationship between digital social participation and loneliness provides empirical support for the proposition that digital 

engagement can facilitate active and socially connected aging. 

Second, the study contributes to Social Production Function Theory by explaining the mechanisms through which digital 

participation enhances well-being. The results indicate that digital social participation reduces loneliness by strengthening social 

connectedness and perceived autonomy. These findings suggest that digital technologies assist older adults in fulfilling 

important social and psychological needs such as affection, belongingness, social approval, independence, and control. The 

significant mediating effects observed in the study provide empirical evidence that digital engagement contributes to well-being 

not merely through increased technological use but through the satisfaction of fundamental human needs. 

Third, the study advances loneliness research by developing and validating a moderated mediation framework. Previous 

studies have frequently examined the direct association between technology use and loneliness. The present research moves 

beyond this simplistic perspective by identifying the underlying mechanisms and contextual conditions that shape this 

relationship. The findings reveal that social connectedness and perceived autonomy function as important explanatory pathways, 
while digital literacy serves as a critical enabling condition that strengthens these relationships. 

Furthermore, the study contributes to digital sociology by highlighting the role of digital competence in shaping social 

outcomes. The significant moderating effects of digital literacy indicate that technological access alone is insufficient for 

achieving positive psychosocial outcomes. Rather, the benefits of digital participation depend on individuals’ ability to 

confidently and effectively engage with digital technologies. This finding enriches existing discussions concerning the digital 

divide among older populations. 

 
8. Practical and Policy Implications 

The findings of the study offer important implications for policymakers, social workers, gerontologists, community 
organizations, and digital inclusion practitioners. 

First, interventions aimed at reducing loneliness among older adults should focus on promoting meaningful digital social 

participation rather than merely providing technological infrastructure. While access to smartphones and internet services is 
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important, meaningful engagement through communication, social networking, virtual communities, and online support groups 

appears to be the key factor in reducing loneliness. Community-based programs should therefore encourage older adults to 

actively participate in digital social networks that facilitate regular interaction and emotional support. 

Second, the significant moderating role of digital literacy highlights the need to integrate digital literacy training into 

active aging policies. Training initiatives should extend beyond basic device operation and include practical skills related to 

online communication, information retrieval, privacy protection, cybersecurity awareness, digital problem-solving, and 

confidence building. Such programs should be delivered through senior citizens’ associations, community centers, libraries, 
local self-government institutions, and voluntary organizations to ensure accessibility and sustainability. 

Third, government agencies and technology developers should prioritize age-friendly digital design. Older adults often 

encounter barriers such as complex interfaces, small text sizes, navigation difficulties, and concerns regarding online security. 

Designing user-friendly platforms with larger fonts, simplified interfaces, multilingual support, voice-assisted technologies, and 

responsive customer support can enhance digital inclusion and promote greater participation among older populations. 

Fourth, social workers and community practitioners can utilize digital platforms as tools for intervention. Virtual support 

groups, online counseling services, telehealth platforms, digital recreational activities, and intergenerational communication 

programs can be integrated into community welfare initiatives aimed at enhancing social connectedness and reducing loneliness. 

Finally, family members play a crucial role in facilitating digital engagement among older adults. Encouraging older 

family members to participate in family messaging groups, video calls, virtual celebrations, and online religious or cultural 

activities may strengthen social bonds and contribute to emotional well-being. 

 

9. Limitations and Directions for Future Research 
Despite its contributions, the present study has several limitations that should be acknowledged. 

First, the cross-sectional nature of the study restricts the ability to establish causal relationships among the variables. 

Although the structural model demonstrates significant associations, longitudinal studies are required to examine whether digital 

social participation produces sustained reductions in loneliness over time. 

Second, the study was conducted exclusively in Kottayam District, Kerala. While the district provides an appropriate 

context due to its high literacy levels and growing digital penetration, the findings may not be fully generalizable to other 

geographical regions with different socio-cultural and technological environments. Future studies may undertake comparative 

investigations across districts, states, or countries. 

Third, the study focused primarily on overall digital social participation. Future research may distinguish between 

different forms of digital engagement, including social networking, video communication, online learning, telehealth utilization, 
digital entertainment, religious participation, and civic engagement. Such distinctions may reveal variations in their 

effectiveness for reducing loneliness. 

Fourth, additional moderating variables may be incorporated into future models. Factors such as gender, age cohort, 

educational attainment, marital status, living arrangements, income level, physical health, family support, and rural–urban 

residence may influence the effectiveness of digital participation in promoting well-being. 

Finally, qualitative and mixed-method studies may provide deeper insights into older adults’ lived experiences of digital 

inclusion, digital anxiety, technological adaptation, and online social interaction. Such approaches would complement the 

quantitative findings and contribute to a more comprehensive understanding of aging in digital societies. 

 

10. Conclusion 
The rapid expansion of digital technologies has transformed the ways in which older adults communicate, access 

information, and participate in social life. The present study demonstrates that digital social participation serves as a significant 

protective factor against loneliness among older adults. The findings reveal that digital participation contributes to lower 

loneliness both directly and indirectly through enhanced social connectedness and perceived autonomy. Among these 

mechanisms, social connectedness emerged as the strongest pathway, highlighting the importance of meaningful relationships 

and a sense of belonging in later life. 
The study further demonstrates that digital literacy plays a crucial moderating role by strengthening the positive effects of 

digital social participation on both social connectedness and perceived autonomy. This finding underscores that digital inclusion 

extends beyond technological access and encompasses the knowledge, confidence, and competencies required to engage 

effectively with digital environments. 

By integrating Active Aging Theory and Social Production Function Theory, the study provides a comprehensive 

explanation of how digital participation contributes to social and psychological well-being among older adults. The validated 

moderated mediation framework offers valuable insights for researchers, policymakers, and practitioners seeking to address 

loneliness in aging populations. Ultimately, the findings suggest that investments in digital literacy, age-friendly technologies, 

and opportunities for meaningful online participation can play a vital role in promoting healthy, connected, and fulfilling aging 

experiences in an increasingly digital world. 
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