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ABSTRACT 

This paper examines the critical and evolving role of digital literacy as a moderator of mental health outcomes 

among older adults. In an era of rapid digitalization, the ability to use information and communication 

technologies (ICT) has become a significant determinant of psychosocial well-being in later life. Drawing upon 

interdisciplinary research from gerontology, psychology, public health, and communication studies, this analysis 

synthesizes empirical evidence demonstrating that digital literacy functions as both a protective factor against 

depression, loneliness, and social isolation, and a potential risk factor when absent. The paper elaborates on 

theoretical frameworks including digital divide theory, social capital theory, social cognitive theory, 

socioemotional selectivity theory, and person-environment fit models to elucidate the mechanisms through which 

digital skills influence mental health. Methodological considerations in existing research are critically assessed, 

highlighting the need for longitudinal, mixed-methods designs and standardized measures. The review confirms 

a consistent moderating effect, whereby digital literacy buffers the impact of traditional risk factors, particularly 

for socially isolated or economically disadvantaged elders.  

Keywords: Digital literacy, mental health, older adults, aging and technology, mental health outcomes, 

psychosocial factors, moderating effect, gerotechnology etc. 

INTRODUCTION 

The 21st century is characterized by a dual demographic and technological revolution. Global populations are 

aging unprecedentedly, with projections indicating that by 2050, one in six people worldwide will be over age 

65.[1] Concurrently, digital technologies have permeated nearly every facet of daily life, transforming 

communication, commerce, healthcare, and social interaction. For older adults, this convergence presents both 

profound opportunities and formidable challenges. While digital tools offer pathways to social connection, 

cognitive engagement, and autonomous living, a significant portion of the elderly population remains on the 

wrong side of a persistent digital divide a gap in access, skills, and usage efficacy.[2] 

Digital literacy, defined as the “ability to use information and communication technologies to find, evaluate, 

create, and communicate information, requiring both cognitive and technical skills,”[3] has thus emerged as a 

critical competency for full participation in contemporary society. Its absence, termed digital exclusion, is 

increasingly recognized not merely as a technical inconvenience but as a social determinant of health, with 

particular salience for mental health outcomes.[4] 

This paper posits that digital literacy acts as a significant moderating variable in the relationship between aging 

and psychological well-being. A moderator is a factor that alters the strength or direction of the effect of an 

independent variable (e.g., physical isolation, chronic illness) on a dependent variable (e.g., depression).[5] We 

argue that higher digital literacy can attenuate the negative mental health impacts of aging-related stressors, while 

lower literacy can exacerbate them. This moderating role is not deterministic but is shaped by intersecting 
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psychosocial and socioeconomic contexts, including social support networks, socioeconomic status (SES), and 

cultural norms. 

The scope of this analysis encompasses a synthesis of global empirical evidence, theoretical exploration, and 

critical methodological appraisal. It moves beyond establishing correlation to interrogate causality, mechanisms, 

and contingent conditions. The central thesis is that fostering digital literacy among older adults is an essential, 

multifaceted intervention for promoting mental health, mitigating isolation, and enabling successful aging in a 

digitally mediated world. 

LITERATURE REVIEW 

Digital Literacy and Depression in Older Adults: Quantifying the Risk 

A robust and growing body of epidemiological and survey research establishes a clear inverse relationship 

between digital engagement and depressive symptoms in later life. Large-scale longitudinal studies provide the 

strongest evidence for this association, controlling for key confounders like baseline health, income, and 

education. 

The National Health and Aging Trends Study (NHATS), a nationally representative longitudinal study of U.S. 

Medicare beneficiaries, has yielded compelling findings. He et al. (2025) tracked over 8,000 adults aged 65+ for 

eight years, creating a “digital isolation index” based on nonuse of phone, computer, email, and internet.[6] They 

found that high digital isolation was associated with a 35% increased risk of incident depression (adjusted Hazard 

Ratio ≈1.35). Crucially, the nonuse of email and the internet carried the strongest risk, suggesting that interactive 

and informational uses of technology are most protective.[7] 

This pattern is remarkably consistent across diverse national contexts. Zhang et al. (2025) conducted a pooled 

analysis of five major aging cohorts, the Health and Retirement Study (HRS, USA), the English Longitudinal 

Study of Ageing (ELSA, UK), the Survey of Health, Ageing and Retirement in Europe (SHARE), the China 

Health and Retirement Longitudinal Study (CHARLS), and the Mexican Health and Aging Study (MHAS) 

encompassing over 122,000 older adults across 24 countries.[8] Their analysis revealed that digital exclusion (no 

internet access or use) was associated with a 30% to 62% higher incidence rate of depressive symptoms, with 

adjusted Incidence Rate Ratios (IRRs) ranging from 1.30 to 1.62. For instance, in the U.S. cohort, seniors without 

internet had a 37% higher rate of depressive symptoms (IRR=1.37). These findings underscore that the 

depression-digital exclusion link is not an artifact of Western, high-income settings but a global phenomenon, 

evident in middle-income countries like China and Mexico where internet penetration is rapidly growing but 

unevenly distributed.[9] A synthesis of 36 studies concluded that older internet users had approximately 35% 

lower odds of depression compared to non-users (pooled Odds Ratio ≈0.65).[10] The protective effect appears 

particularly pronounced for the use of social networking sites (SNS), which are directly designed to facilitate 

social interaction. Studies of retirees have found that active SNS use is associated with reduced loneliness and 

depressive affect, likely through the maintenance of dispersed social ties and identity continuity post-

retirement.[11] 

Cross-sectional evidence, while limited in establishing causality, further corroborates this relationship. A 

comparative survey in the Czech Republic and Slovenia found that recent internet users reported significantly 

better subjective well-being and lower scores on standardized depression and loneliness scales than non-

users.[12] The consistency across study designs and populations strongly suggests that low digital literacy or 

outright digital exclusion constitutes a significant risk factor for late-life depression. 

The proposed mechanisms are multifaceted. Digitally enabled activities provide: 

• Cognitive Engagement: Navigating online environments, learning new applications, and consuming 

digital content can stimulate cognitive processes, potentially slowing age-related cognitive decline and 

providing a sense of mental acuity.[13] 
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• Social Interaction: Email, messaging apps, video calls, and social media platforms allow for 

asynchronous and synchronous communication, helping to maintain strong ties with family and weak ties 

with broader social networks, thereby combating the social shrinkage often associated with aging.[14] 

• Access to Resources: The internet serves as a portal to health information, supportive online communities 

(e.g., for chronic illness management), and leisure activities, all of which can enhance self-efficacy and a 

sense of control.[15] 

Digital Literacy, Loneliness, and Social Isolation: Bridging the Gap 

Loneliness (the subjective, distressing feeling of being alone) and social isolation (the objective lack of social 

contacts) are distinct but interrelated constructs that pose severe threats to the health and longevity of older 

adults.[16] Digital technology holds unique promise for addressing these issues, as it can transcend physical 

barriers of distance, mobility limitation, and geographic dispersion of family. 

Research indicates that the utility of digital tools in reducing loneliness is critically contingent upon digital 

literacy. A meta-analysis of digital interventions (e.g., teaching seniors to use video conferencing) found 

moderate but significant reductions in loneliness, with effect sizes being larger in programs that successfully 

improved participants’ digital self-efficacy, the belief in one’s capability to use technology.[17] This underscores 

that mere access is insufficient; competence and confidence are key moderators of the mental health benefits. 

Conversely, a lack of digital skills can intensify feelings of alienation, especially in contexts where social life 

migrates online. The COVID-19 pandemic acted as a stark natural experiment, abruptly making digital 

connectivity essential for social and healthcare access. Older adults with low digital health literacy, the ability to 

seek, find, understand, and appraise health information from electronic sources reported heightened feelings of 

isolation and anxiety.[18] A poignant South Korean study of older women living alone found a significant 

negative correlation between loneliness and digital health literacy scores (β = -0.013), leading the authors to 

hypothesize a “vicious cycle”: loneliness may reduce motivation and opportunity to engage with technology, 

which in turn deprives individuals of online social support, thereby deepening loneliness.[19] 

This bidirectional relationship complicates causal interpretation but highlights a critical intervention point: 

breaking the cycle through supportive, patient-centric training. Furthermore, digital exclusion often clusters with 

other vulnerabilities. The effect of digital exclusion on depression was significantly stronger among older adults 

who lacked weekly contact with children or who were in the lowest wealth quintiles.[20] This indicates 

that digital literacy interacts with offline social and economic resources. For the “doubly disadvantaged”—those 

who are both socially isolated and digitally illiterate—the risks to mental health are multiplicative. 

Digital Literacy as a Protective vs. Risk Factor: A Dual-Faceted Construct 

The literature predominantly frames digital literacy as a protective factor. It equips older adults with tools to build 

social capital, access empowering information, and maintain autonomy key components of psychological well-

being.[21] Intervention studies consistently show that technology training programs for seniors lead to 

improvements not only in technical skills but also in perceived social support, life satisfaction, and reductions in 

depressive symptoms.[22] 

However, it is crucial to conceptualize the absence of digital literacy as an independent risk factor. In a society 

where essential services (banking, healthcare, government) are increasingly digitized, lacking the skills to 

navigate these systems can lead to digital alienation a profound sense of being left behind, incompetent, and 

disconnected from mainstream society.[23] This can erode self-esteem, amplify feelings of obsolescence, and 

create practical barriers to care and connection, thereby exacerbating stressors rather than buffering them.[24] 

The net mental health impact for any individual older adult is therefore a function of the interaction between their 

digital literacy and their personal context. For an elder with a rich, local, offline social network, low digital skills 

may have minimal psychological impact. In contrast, for a geographically isolated individual or one with limited 
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mobility, high digital literacy may be profoundly protective, acting as a powerful moderator that drastically 

weakens the link between physical isolation and psychological distress.[25] 

THEORETICAL FRAMEWORKS 

Understanding why and how digital literacy moderates mental health requires grounding in established 

psychosocial and sociological theories. These frameworks provide the explanatory links between technical skill 

and psychological outcome. 

• Digital Divide Theory: This theory delineates disparities in access (first-level divide), skills and usage 

(second-level), and the beneficial outcomes derived from use (third-level).[26] Older adults are 

disproportionately represented on the disadvantaged side of all three levels. The theory frames digital 

inclusion as a matter of social equity and justice, positing that unequal access to ICT resources perpetuates 

and amplifies existing social inequalities, including health disparities.[27] From this perspective, low 

digital literacy is a marker of social stratification that directly limits opportunities for mental health-

promoting engagement. 

• Social Capital Theory: Social capital refers to the resources embedded within social networks, such as 

trust, reciprocity, and shared norms.[28] Digital literacy facilitates the accumulation of both bonding 

social capital (strong ties with close family and friends, often maintained via WhatsApp or video calls) 

and bridging social capital (weaker ties with acquaintances, community groups, or interest-based online 

forums).[29] Online interactions can supplement and, in some cases, stimulate offline social participation. 

By expanding and maintaining social networks, digital literacy provides a reservoir of social support a 

well-established buffer against stress and depression.[30] 

• Social Cognitive Theory (Bandura): Central to this theory is the concept of self-efficacy the belief in 

one’s ability to execute behaviors necessary to produce desired outcomes.[31] Mastering new digital 

technologies provides potent “mastery experiences” for older adults, boosting their sense of self-efficacy. 

This generalized confidence can spill over into other domains, fostering a greater sense of control over 

one’s life and environment a psychological resource strongly linked to resilience and lower 

depression.[32] Furthermore, seeing peers (vicarious learning) and receiving encouragement (verbal 

persuasion) during training programs enhances this efficacy-building process. 

• Socioemotional Selectivity Theory (Carstensen): This life-span theory posits that as perceived time 

horizons shorten, typically with age, individuals prioritize emotionally meaningful goals and 

relationships.[33] Digital tools are uniquely suited to service these goals. A video call with a grandchild 

provides rich, emotionally salient contact that a phone call may not. The ability to share photos, participate 

in family group chats, or join online communities around meaningful hobbies (e.g., genealogy, religious 

groups) allows older adults to optimize their social and emotional investments. Digital literacy thus 

becomes the mediator for achieving socioemotional goals in a digital era.[34] The phenomenon of “digital 

back-feeding,” where younger family members teach older relatives to use technology, beautifully 

illustrates this theory, leveraging emotional bonds to build digital competence.[35] 

• Person-Environment (P-E) Fit Models & Successful Aging Theory: Models like the Competence-

Press model and Rowe and Kahn’s Successful Aging paradigm emphasize that well-being in later life 

depends on the fit between an individual’s competencies and the demands of their environment.[36] In a 

“high-press,” technology-saturated environment, low digital literacy represents a poor P-E fit, leading to 

stress, learned helplessness, and disengagement. Conversely, high digital literacy enables a good fit, 

allowing the older adult to meet environmental demands, maintain autonomy, and continue engaging in 

growth-oriented activities, thereby fulfilling key criteria for successful aging (low disease/disability, high 

cognitive/physical function, active engagement with life).[37] 

In synthesis, these theories collectively illustrate that digital literacy moderates mental health by: 1) reducing 

structural inequities (Digital Divide Theory), 2) expanding support resources (Social Capital Theory), 3) building 

psychological resilience (Social Cognitive Theory), 4) facilitating emotionally gratifying contact 

(Socioemotional Selectivity Theory), and 5) enabling adaptive alignment with a digital world (P-E Fit Models). 
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Chart 1 illustrates the theoretical framework of how digital literacy influences mental health outcomes. 

METHODOLOGICAL CONSIDERATIONS AND CRITIQUE 

The evidence base, while persuasive, is characterized by methodological heterogeneity that warrants critical 

examination. 

• Study Designs: Much of the foundational evidence comes from cross-sectional surveys, which can 

identify associations but cannot establish temporal precedence or causality. Does digital illiteracy cause 

depression, or does depression (with its associated apathy and anhedonia) reduce motivation to engage 

with technology?[38] More robust evidence comes from longitudinal cohort studies (e.g., NHATS, HRS) 

that measure digital use at baseline and follow for incident depression. These designs support a causal 

direction but cannot rule out all residual confounding (e.g., unmeasured personality traits like openness 

to experience that influence both tech adoption and mental health).[39] Randomized Controlled Trials 

(RCTs) of digital literacy interventions are considered the gold standard for causal inference but are less 

common, often due to scale and ethical constraints in denying training to control groups.[40] 

• Measurement of Core Constructs: 

o Digital Literacy: This is measured inconsistently across studies. Some use simple binary 

indicators (internet access: yes/no), others use frequency of use, and a growing number employ 

validated scales like the eHealth Literacy Scale (eHEALS) or task-based assessments.[41] There 

is a pressing need for a standardized, multidimensional measure that captures functional skills, 

critical evaluation, and communicative abilities, such as the adapted DigComp framework for 

adults.[42] 

o Mental Health Outcomes: Most studies rely on well-validated self-report scales: the Center for 

Epidemiologic Studies Depression Scale (CES-D), Geriatric Depression Scale (GDS), or UCLA 

Loneliness Scale. While reliable, these are susceptible to self-report bias. Multimethod 

assessments, including clinical interviews or observational data, are rare in large-scale studies.[43] 

• Sample Limitations: Research participants are often “the healthier old” urban-dwelling, relatively 

affluent, and with higher baseline education, who are more likely to volunteer for studies and tech training 

programs.[44] The experiences of the “oldest old” (85+), those in rural areas, with significant cognitive 

impairment, or from ethnic minorities are underrepresented, limiting the generalizability of findings.[45] 

• The Black Box of Mechanism: While associations are clear, the specific psychological and 

behavioral mediators (e.g., increased social support, enhanced self-efficacy, healthier behaviors) are less 

https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume X Issue II February 2026 

Page 3874 
www.rsisinternational.org 

 

 

frequently tested in formal mediation analyses. Qualitative and mixed-methods research is essential to 

unpack the lived experience and identify the active ingredients of digital engagement’s benefits.[46] 

Future research must prioritize: 1) Longitudinal and experimental designs with long-term follow-up, 2) 

Development and adoption of consensus-based digital literacy metrics, 3) Intentional oversampling of 

underrepresented elder subgroups, and 4) Mechanistic studies that test theoretical pathways through sophisticated 

statistical modeling. 

Chart 2 shows Digital Literacy Intervention Ecosystem for Elderly Mental Health 

 

DISCUSSION 

The accumulated evidence permits several strong, nuanced conclusions. Digital literacy is a significant and 

consequential moderator of mental health outcomes in late life. Its effect sizes e.g., a 30-60% increased risk of 

depression associated with digital exclusion are on par with other well-established psychosocial risk factors.[47] 

The moderating effect is not uniform but is itself moderated by contextual factors. Strong offline social support 

(e.g., weekly family contact) and higher socioeconomic resources can buffer the negative impact of low digital 

literacy.[48] Conversely, for those lacking these resources, digital skills become even more critical. This double 

moderation effect underscores the intersectional nature of risk and resilience in aging. 

Cross-study comparisons (Table 1) reinforce that findings hold across cultures and methodologies. Even in rural 

or low-income settings, where internet use is rare, the small minority who are digitally active report measurably 

better mental health indicators than their peers (e.g. data from CHARLS and MHAS). This suggests a 

fundamental psychosocial benefit of digital engagement that transcends geography. 
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Table 1. Key empirical studies on digital literacy and elderly mental health. 

Study (Year) Design & 

Country 

Sample Digital 

Measure 

Mental 

Health 

Outcome 

Key Findings 

He et 

al. (2025) 

8-year 

cohort, USA 

n ≈ 

8,200 

(65+) 

Digital 

isolation 

index: 

nonuse of 

phone, 

computer, 

email, 

internet 

Incident 

depression 

(PHQ-2) 

High digital isolation predicted 

higher depression risk (adjusted 

HR≈1.35, p<.001). Nonuse of 

email/internet had strongest effects. 

Zhang et 

al. (2025) 

5 

longitudinal 

cohorts (US, 

EU, China, 

Mexico) 

n ≈ 

122,000 

(60+) 

Internet 

use 

(yes/no) 

Depressive 

symptoms 

(CES-

D/Euro-D) 

Digitally excluded seniors had 30–

62% higher rates of depressive 

symptoms after adjustment (IRRs 

1.30–1.62 across cohorts). Effect 

amplified by low wealth and no child 

contact. 

Klun et 

al. (2025) 

Cross-

sectional, 

Czechia & 

Slovenia 

n ≈ 

5,000 

Any 

internet 

use (past 

week, 

yes/no) 

Depression 

and 

loneliness 

scales 

Internet users had significantly better 

well-being and lower 

depression/loneliness scores than 

non-users (p<.001). 

Yang et 

al. (2025) 

Longitudinal 

panel, China 

(CFPS 

2016–2022) 

n = 

4,749 

(50+) 

Digital 

literacy 

index (6 

skills 

scale) 

Physical & 

mental health 

indicators 

(standardized 

scores) 

Higher digital literacy improved 

psychological health via mediator: 

increased social support and 

healthier behaviors. 

Hwang et 

al. (2025) 

Cross-

sectional, 

South Korea 

n = 145 

(Women 

65+ 

living 

alone) 

Digital 

health 

literacy 

score 

(DHTL) 

Loneliness 

(UCLA 

scale) 

Higher loneliness was significantly 

associated with lower digital health 

literacy (β = -0.013, p<.05), 

suggesting loneliness undermines 

digital skills. 

Sen et 

al. (2022) 

Systematic 

review (25 

studies) 

N/A Tech 

training / 

digital 

inclusion 

Social 

isolation / 

well-being 

Engaging older adults in tech training 

raised digital skills and enhanced 

feelings of social connection. Studies 

emphasize building digital self-

efficacy to improve psychological 

well-being. 

Mechanisms linking high digital literacy to better mental health are multifaceted and theory-aligned: 

1. Social Support Mediation: The most robust pathway is through expanded and maintained social 

networks, providing emotional, informational, and instrumental support.[49] 

2. Behavioral Activation: Digital engagement facilitates access to health information, stimulates new 

learning, and enables participation in online or hybrid leisure/skill-building activities, countering 

behavioral withdrawal common in depression.[50] 

3. Psychological Resource Building: Enhanced self-efficacy, perceived autonomy, and a sense of 

contemporary relevance combat feelings of helplessness and obsolescence.[51] 

A minority of studies note that poorly designed technology or mandated use without support can induce anxiety 

and frustration a phenomenon termed “technostress.”[52] This highlights that the relationship is not universally 

positive; the quality of digital engagement and the presence of supportive scaffolding are critical. Effective 

interventions are those that pair technology provision with empathetic, paced training and ongoing support.[53] 
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The evidence compels a fundamental reconceptualization of digital literacy from a peripheral skill to a core social 

determinant of mental health in late life. Its role is distinctly that of a moderator: it does not act in isolation but 

systematically alters the strength of the relationship between traditional risk factors such as physical isolation, 

chronic illness, and bereavement and psychological outcomes. High digital literacy equips older adults with a 

powerful adaptive toolkit, fostering social capital through maintained and new connections, building 

psychological resources like self-efficacy and autonomy, and enabling access to instrumental supports. Crucially, 

this effect is not uniform. Its power is contingent, moderated itself by socioeconomic resources and offline 

support networks. This creates a double disadvantage for those already marginalized, where digital exclusion 

compounds existing vulnerabilities, and a double advantage for the resourced, widening equity gaps. The 

consistent, cross-cultural replication of these findings indicates a universal psychosocial mechanism: in a digitally 

mediated society, the ability to participate meaningfully in online spaces is foundational to social integration and 

self-worth. The bidirectional relationship between low literacy and poor mental health further reveals a vicious 

cycle of disengagement, where depression reduces motivation to learn, thereby deepening isolation. 

 

Chart 3 shows Causal Pathway Model with Statistical Relationships 

CONCLUSION 

Digital literacy has ceased to be an optional skill and has become a fundamental competency for psychological 

well-being in later life. This analysis has demonstrated that it operates as a powerful moderator, capable of 

attenuating the profound mental health risks associated with aging particularly depression, loneliness, and social 

isolation. The effect is contextual, amplified by socioeconomic disadvantage and weakened by strong offline 

support, but its overall direction is clear and supported by a converging body of global evidence. The theoretical 

frameworks of social capital, self-efficacy, socioemotional selectivity, and person-environment fit provide a 

coherent explanation for this moderating role: digital literacy enhances the resources and strategies older adults 

need to navigate aging successfully in a digital world. Conversely, digital exclusion represents a compounding 

vulnerability, a new vector of inequality that deepens existing divides. 
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Digital literacy has irrevocably shifted from an optional advantage to a necessary component of successful aging 

and mental well-being. The magnitude of its moderating effect on depression and loneliness, robust across diverse 

global contexts, mandates its treatment as a public health priority. The accelerating digitization of essential 

services from healthcare and finance to civic participation—makes this intervention not merely beneficial but 

urgent to prevent a new form of structural disadvantage. Moving forward, a multisectoral response is required. 

Policy must frame broadband access and tailored digital education as critical aging infrastructure. Healthcare 

systems should integrate digital literacy screening and "prescriptions" into geriatric care. Technology design must 

embrace universal principles to reduce adoption barriers. Ultimately, fostering digital inclusion is an investment 

in the psychological resilience and social connectedness of aging populations, ensuring that the benefits of the 

digital era are equitably shared and that no older adult is left behind in silence. 
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