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This study examines how social engagement and social support affect association between internet use and older adults' self-rated health in Kunming. An analysis of 518 community-dwelling older adults reveals that internet use significantly enhances their self-rated health. Social engagement mediates this relationship, while social support strengthens the beneficial impact of social engagement on self-rated health. Additionally, social support amplifies the mediating role of social engagement, suggesting that greater social support enhances the benefits of social engagement on health outcomes. Our findings emphasize the significance of fostering social engagement and providing robust social support to improve older adults' health.
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1 Introduction

In 1994, China officially embraced the internet. As the country's science and technology advanced rapidly, the internet era quickly emerged, attracting an increasing number of users. According to a study by Yang et al., by June 2020, the internet user base in China had grown to 940 million, representing a penetration rate of 67.0% (1). Over the same time frame, the percentage of older persons utilizing the internet also rose, with those aged 60 and beyond rising from 6.7% in March to 10.3% in June. In China, 60.61% of adults and 64.69% of minors possess at least basic digital literacy and skills, while 16.26% of adults and 12.55% of minors have advanced digital literacy and skills (75). In an era of accelerating social digitalization, digital literacy is increasingly regarded as a prerequisite for meaningful participation in various aspects of modern society, including daily life, education, and work (2). The widespread use and adoption of the internet have greatly enriched people's lives, becoming a tool for more and more older adults to obtain news and communicate with relatives and friends (3), integrating into their daily lives. Many studies have shown that internet use significantly affects older adults' life satisfaction, self-rated health, and subjective wellbeing (4, 5, 77, 82). The literature notes that high technology has two sides, meaning the internet can both promote health and have negative effects (76). Older adults who use the internet tend to report better health, a reduced risk of chronic diseases, and an inverse association with depression, contributing positively to their mental health (6–9). However, some scholars have suggested that internet use may have a notably negative effect on older adults' health (10, 11). Consequently, the impact of internet use on older adults' health remains a topic of debate.

Additionally, many scholars have examined the role of intermediate variables such as family support, support from friends, social engagement, social contact, and interpersonal relationships in the association between internet use and older adults' health (12, 13, 83). Internet use allows older adults to participate in society without being affected by geographical restrictions, and those who use the internet more frequently experience lower levels of mental distress than those who use it infrequently or not at all (14). The internet allows older adults to maintain contact with relatives and friends who are geographically distant, fostering new connections with the broader world. This not only reinforces their ties to external social networks but also enhances communication with loved ones, enabling them to receive more social support, information, and assistance from well-acquainted family and friends. Enhanced perception of social support among older persons is positively associated with increased resilience, thereby leading to improved health outcomes (78). Thus, the linkage between internet use and older adults' health may be greatly influenced by social engagement and social support. Therefore, the internet use will significantly affect the health of older adult individuals, yet the mechanisms by which it impacts their health require further exploration.

Based on the above issues and discussions, the present study investigates how internet use affects older adults in China, exploring the mediating roles of social participation and social support in the connection between internet use and self-reported health. The objectives and contributions of our study are as follows. First, this study provides new evidence for the theory of health promotion by examining the connection between internet usage and self-reported health among older adult individuals in China, further supporting the view that internet use contributes to health promotion. Second, the present study incorporates social participation into the analytical framework and examines its role as a mediator in the link between internet use and self-reported health, thus deepening our understanding of the mechanisms linking internet use to older adults' self-rated health. By assessing the mediating impact of social participation, this study explains why older adults who frequently use the internet tend to be healthier, thereby validating the positive role of social participation theory in promoting the health of older adults. Finally, drawing on social capital theory, this study explores the indirect moderating role of social support in the relationship between internet use and self-reported health. It broadens the scope of how internet use affects the self-rated health of older adults and contributes to the literature on social support theory within the context of older adult health.



2 Literature review and research hypotheses


2.1 Internet use and self-rated health of older adults

Digital literacy is a broad concept that encompasses digital cognition, digital thinking, and digital technology, and is significantly related to the subjective health status of older adults (15). Digital literacy is also characterized as the capability to navigate the internet and smartphones to search for, assess, utilize, share, and generate content using digital technologies (16). As the global population ages, leveraging the internet and digital technology to enhance older adults' health has become a crucial strategy for promoting healthy aging (17). Internet-based weight loss programs have demonstrated clinically significant weight reduction, marked improvements in depressive symptoms, and a lower risk of developing clinical depression (18). Furthermore, using the internet to influence lifestyle factors like diet, sleep, exercise, smoking, and alcohol consumption among older Chinese adults has been shown to reduce depression and enhance overall health (19). These studies suggest that older adults' health will be positively affected by internet use.

Digital and e-health literacy empowers individuals to efficiently seek information while adopting a critical and open-minded approach, and to apply newly gained knowledge to enhance their mental wellbeing (20). Previous research demonstrates that internet use can benefit older adults' health to some extent. One important theory in this regard is the health promotion theory, which posits that individuals who use the internet tend to search for health-related information online more frequently, thereby promoting their own health status (21). For instance, several studies indicate that active internet usage has a beneficial influence on the mental wellbeing, management of chronic illnesses, and levels of depression in older adults (22, 23). Internet use not only enhances mental wellbeing but also contributes to physical health improvements (24, 25). For example, Research conducted by Guo et al. revealed a significant reduction in the occurrence of depression among older adult individuals who used the internet, resulting in enhancements to their mental wellbeing. Based on these findings, we expect that older adults' wellbeing and health will be significantly affected by internet use (79, 80). Consequently, the following hypothesis is proposed.

Hypothesis 1: Internet use significantly benefits older adults' self-rated health.



2.2 The mediating role of social engagement

The term “social engagement” does not have a standardized definition. Typically, social engagement is characterized by participation in activities that involve interacting with others within a society or community (26). Levasseur et al. analyzed 43 articles using keywords related to social engagement, defining it as activities in which individuals engage with others in their society (27). According to the main objectives of these social activities, six levels of personal involvement with others have been delineated, from close to more distant: (1) participating in activities with the goal of connecting with others, (2) spending time with others, (3) interacting with others without specific activities, (4) engaging in shared activities with others, (5) assisting others, and (6) contributing to society. The Digital Literacy Task Force of ALA defines digital literacy as “the ability to use information and communication technologies to find, evaluate, create, and communicate information, requiring both cognitive and technical skills.” Digital literacy also includes understanding digital tools and using them through social participation for communication and collaboration (28). Therefore, we redefine “social participation” as an integrated set of behaviors in which individuals engage in activities or interact with others in society or the community, encompassing “digital literacy” and “digital skills.”

As a key factor for health, digital literacy is emphasized for its close interaction with other intermediate health factors (29). The linkage between internet use and health can be understood through social engagement theory, which highlights the significance of interpersonal relationships, social interactions, and participation in activities within a societal framework (30, 31). According to this theory, active participation in social events offers older adult individuals both financial and emotional assistance, as well as a feeling of self-identity and self-worth through interpersonal connection and interaction. This, in turn, contributes to enhanced mental health (32).

When considering the topic of digital literacy, it naturally refers first to the more social aspects of community life, such as connecting with others, communicating, and interacting with others through digital tools (33). The use of information and communication technologies is positively correlated with healthy aging (34). As internet use becomes increasingly integral to daily social activities such as managing living expenses, online shopping, and accessing financial services, thus, its role in promoting middle-aged and older adults' social engagement and healthcare behavior is becoming increasingly important (35). Older adults must establish new social connections to adapt to the loss of traditional social roles and interactions (36). Furthermore, active social engagement helps sustain vitality and motivation across physical, psychological, and social dimensions (37). Social engagement, therefore, acts as a vital connection between internet use and health outcomes in this demographic. The internet facilitates continuous and convenient contact with relatives and friends, overcoming barriers of time and space, thereby enhancing social communication and interaction, which is essential for maintaining physical and mental health. Additionally, internet technology mitigates information asymmetry, enabling older adults to access and understand social information more effectively, thereby enhancing their social interaction and enhancing their general wellbeing (38). The relationship between internet use and health status among older persons is mediated by social engagement (39). Working from this underlying assumption, we put up the subsequent hypothesis.

Hypothesis 2: Social interaction plays a mediating role in the association between internet usage and the health of older persons.



2.3 The moderating role of social support

Essentially, social support refers to the assistance obtained through interpersonal relationships (40). Scholars have described it in various ways. Veiel defines social support as “any verbal or non-verbal information or material help provided by groups or individuals, which leads to positive emotional effects or behaviors” (41). Miao et al. describe social support as the emotional and material support individuals receive from others when facing stress or challenges, creating a sense of being cared for and valued during interpersonal interactions (42). Carri et al. define social support as specific and genuine emotional or informational positive social interactions available to individuals (43). Such robust support from family, friends, and others can improve both physical and mental health (44).

Digital literacy is associated with improvements in wellbeing, social support, and quality of life (45). Social capital, encompassing social support and reciprocity, is positively correlated with health outcomes. This suggests that older adults who receive more social support (including moral and material assistance) and exhibit greater reciprocity (willingness to reciprocate with relatives, friends, neighbors, and strangers) are likely to experience better health (46). Digital literacy empowers older adults to avoid isolation, sustain social connections, and engage in a wide range of activities (47). The use of information and communication technologies by older adults is associated with fewer symptoms of depression, higher self-rated health, and greater subjective wellbeing (48). The village model represents an emerging, consumer-driven approach to social support, aimed at enhancing social participation, independence, and wellbeing among older community members through a combination of social activities, volunteer opportunities, service referrals, and direct assistance (49). Increasing social support can encourage older adults to engage in a variety of community activities, which is beneficial for healthy aging (50).

Activity theory posits that while older adults may not be in the same mental state as younger individuals, they can still enhance their self-worth and achieve a sense of social identity through active participation in social activities (51). In urban settings, social networks and engagement are related to positive self-rated health (52). Previous research indicates that greater social support leads to higher levels of older adults' social engagement. Effective and timely social support promotes greater social engagement, which is positively correlated with improved health. Consequently, a high level of social support is correlated with greater social engagement and improved health outcomes for older individuals. Building on this understanding, we put forward the following hypothesis.

Hypothesis 3: Relationship between social engagement and self-rated health of older individuals is moderated by social support.

Based on Hypotheses 2 and 3, we expect that the effects of internet use on the self-rated health of older individuals may be moderated by social support (SSM). More precisely, elevated degrees of social support can enhance the influence of social engagement in moderating the connection between internet usage and health results for adults of advanced age. When older adults receive substantial support from family, friends, and relatives, they are likely to be more engaged in health-promoting social activities. Conversely, a lack of social support may result in reduced social engagement and potentially poorer health outcomes. Accordingly, the present study aims to examine the impact of different levels of social support on the mediating function of social engagement in the correlation between internet usage and self-assessed health. Thus, the presented hypothesis is as follows.

Hypothesis 4: Social support will moderate the indirect of internet use on older adults' self-rated health through social engagement.




3 Methods


3.1 Sample and participants

To select communities and older adult groups closely related to the present study, we employed purposive sampling to ensure that the research sample adequately covers older adult individuals from different types of communities. From September 10 to November 26, we selected five main districts from seven districts in Kunming City. Then, for each district, we randomly selected a community with more than 40 buildings as the survey unit. The five communities selected for this survey are all residential communities built after 2010, which include residents from various professions and social classes. Before commencing the survey, the researchers recruited six university teachers and 10 students, providing them with prior training on the survey methods. The researchers then reached out to relevant officials in five communities, informing them of the research objectives and data collection methods, and invited them to act as contacts to assist in recruiting older adult participants for the survey. Subsequently, the researchers ensured that all older adult participants voluntarily agreed to participate and conducted the data collection through one-on-one interviews. In the selected survey communities, we used a simple random sampling method for data collection. Out of 600 distributed questionnaires, 558 were returned. After excluding incomplete and invalid responses, the final sample comprised 518 valid questionnaires, resulting in a valid recovery rate of 86%. The study included 50.4% males, 49.6% females, and 66.6% individuals who had achieved a bachelor's degree or above. Additionally, 90% reported using the internet for more than 2 h per day.



3.2 Measures
 
3.2.1 Internet use

Internet use was evaluated using a five-item scale created by Ma (53). Items included “downloading videos, music, or software” and “searching for information.” The Cronbach's alpha for this scale was 0.936 in the current study.



3.2.2 Social engagement

We measured social engagement using an eight-item scale developed by Kim and Park (81). Examples of items are “How often do you meet with friends, relatives, or neighbors who live nearby?” and “How often do you participate in leisure, cultural, or sports activities?” The Cronbach's alpha for this scale was 0.939.



3.2.3 Social support

Social support was assessed using a ten-item scale created by Xiao (54). Sample items include “When you encounter emergency situations, what sources of comfort and concern have you received?” and “How do you seek help when you are in trouble?” The Cronbach's alpha for this scale was 0.986.



3.2.4 Self-rated health

We assessed self-rated health using a five-item scale created by Lee et al. (55), which was used and validated by some previous research (56, 57). Two examples of sample items are “I have experienced a positive and upbeat mood” and “I have felt physically active and energetic.” The study reported a Cronbach's alpha coefficient of 0.964 for the scale.




3.3 Analysis strategy

Adhering to the suggestions of Tang and Li (58), we implemented a two-step analytical approach. First, the variables were evaluated for discriminant validity using confirmatory factor analysis with AMOS. Subsequently, dependence and correlation analyses were conducted with SPSS (version 26.0) to investigate the direct impact of internet usage on the self-assessed health of older adult individuals. The present study examined the mediating role of social engagement and the moderating role of social support using the SPSS PROCESS macro version 4.1. The findings were visually represented through effect diagrams.




4 Results


4.1 Confirmatory factor analysis

An assessment was conducted to determine the discriminant validity of the main variables by comparing five different models with the four-factor benchmark model (Table 1). The best fit indices (χ2/df = 3.469, RMSEA = 0.069, CFI = 0.962, TLI = 0.953, NFI = 0.948) of the four-factor model, as shown in Table 2, demonstrate its superior performance compared to the other models. The findings indicate that the four-factor model demonstrates a better data fit than other models. The two-factor model displayed a less satisfactory fit to the data, with coefficients of determination (χ2/df = 10.680, RMSEA = 0.137, CFI = 0.851, TLI = 0.817, NFI = 0.838).


TABLE 1 Confirmatory factor analysis: discriminative validity.
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TABLE 2 Means, standard deviations, and correlations among the study variables.
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4.2 Descriptive statistics and correlation

The correlation analysis of the variables is displayed in the Pearson correlation coefficient matrix (Table 2). The results indicate significant correlations between the control variable, education level, and social engagement, social support, and self-rated health. Specifically, internet use significantly and positively affected self-rated health (r = 0.530, p < 0.01), social engagement (r = 0.713, p < 0.01), and social support (r = 0.676, p < 0.01), supporting Hypothesis 1. Furthermore, self-rated health was positively related to social engagement (r = 0.592, p < 0.01) and social support (r = 0.624, p < 0.01). Social engagement also demonstrated a positive correlation with social support (r = 0.700, p < 0.01). These results indicate that the moderating effect of social support deserves further investigation.



4.3 Hypothesis testing

The result in Table 3 demonstrates that internet usage greatly improves the self-assessed health of older adult individuals (b = 0.635, p < 0.001). Thus, Hypothesis 1 was supported. Additionally, the results show a strong positive correlation between internet usage and social engagement, which acts as a mediator (b = 0.740, p < 0.001), as well as between social engagement and self-assessed health (b = 0.440, p < 0.001). The indirect impact of internet use on self-rated health through social engagement is significant [B = 0.326, 95% confidence interval [CI]: [0.237–0.418]], supporting Hypothesis 2 and suggesting that social engagement partially mediates the effect of internet use on self-rated health.


TABLE 3 Results for mediator effect test.

[image: Table 3]

Table 4 demonstrates that older adults' self-rated health is positively affected by social engagement and social support (b = 0.263, p < 0.001; b = 0.378, p < 0.001). Furthermore, the interaction between social engagement and social support significantly affects self-rated health (b = 0.094, p < 0.01), supporting Hypothesis 3. These findings indicate that the influence of internet use on self-rated health is influenced by social support. Specifically, greater levels of social support enhance the beneficial effects of social engagement on self-rated health.


TABLE 4 Results for moderating effect test.

[image: Table 4]

To further investigate the moderating role of social support, we analyzed variations in social support by adding or subtracting one standard deviation. Table 5 shows that the 95% confidence interval for the moderated effect is [0.150, 0.373], excluding zero. Therefore, the presence of social support serves to reduce the impact of social engagement on the correlation between internet usage and self-assessed health, so confirming Hypothesis 4.


TABLE 5 Results for the index of moderated mediation and conditional indirect effects.

[image: Table 5]

Furthermore, Figure 1 illustrates the moderating impact of different degrees of social support. The graph illustrates that the gradient for high social support is more pronounced compared to that for low social support, indicating that improved health outcomes and more social engagement among older persons are related to higher levels of social support. The results indicate that a strong level of social support amplifies the immediate influence of social engagement on self-assessed health, whereas a somewhat smaller impact is observed with poor social support. Therefore, it can be proposed that social support plays a beneficial role in moderating the influence of social engagement as a mediator in the correlation between internet usage and the self-assessed health of older individuals. This implies that a greater level of social support is associated with more social engagement and improved health results.


[image: Figure 1]
FIGURE 1
 Interaction plot of social engagement and social support predicting self-rated health.





5 Discussion and conclusions

The present study investigates the correlation between internet usage and the self-assessed health status of older adult individuals, as well as the underlying mechanisms that contribute to this association. Firstly, the study reveals a significant positive relationship between internet use and older adults' self-rated health. Specifically, greater internet use is associated with better health outcomes within this demographic. This finding aligns with previous research suggesting that internet use can enhance access to health information for older adults, facilitate social interaction, encourage physical exercise, and improve social networks and planned behaviors, which are key pathways through which digital literacy enhances health, ultimately promoting better health (59–61, 79, 80). Consequently, our study contributes additional empirical evidence supporting the beneficial influence of internet use on older adults' self-rated health.

Furthermore, the study establishes social engagement as a mediating element in the correlation between internet usage and the self-assessed health of older individuals. This finding supports previous studies (62, 63), which established the role of social engagement in mediating the aforementioned link. Usage of the internet improves the cognitive processing of information and decreases doubt regarding online resources. Furthermore, fostering a supportive social and familial environment for older adults' internet usage will increase their social engagement, mitigate feelings of loneliness and aging-related stress, and improve their overall self-rated health (64, 84). Thus, the present study provides more support for the mediatory function of social interaction in the association between internet usage and self-rated health in the older adult population.

Finally, the study demonstrates that social support acts as a moderator in the connection between social engagement and the self-assessed health of older adult individuals. More precisely, older adult individuals who beget substantial social support are more inclined to engage in social activities, which in turn result in enhanced self-assessed health. The present study is the first to confirm the moderating effects of social support in this dynamic, underscoring how it amplifies the positive impact of social engagement on self-rated health (65, 66).


5.1 Theoretical implications

The present study offers some theoretical implications. In the first instance, it enhances the existing body of knowledge on the correlation between internet use and the self-assessed health of older adult individuals, therefore offering valuable understanding of the causal relationship between these factors. Despite ongoing debate about this causal relationship (67, 68), our research, based on a sample from urban areas in southwest China, expands understanding and offers a foundation for future studies.

Secondly, the study elucidates the intermediary function of social engagement in the correlation between internet use and the self-assessed health of older adult individuals. Few empirical research has examined this mechanism, and while some research has explored other mediators (69, 70), the role of social engagement has not been extensively investigated. This study addresses this gap by identifying social engagement as a key mediator.

Furthermore, this study emphasizes the beneficial influence of social support on the self-assessed health of older adult individuals who utilize the internet, therefore expanding the scope of social support theory. Existing literature has predominantly focused on social support as a mediating factor in studies related to internet usage (71–73). This study aims to explore the significance of social support in moderating the relationship between internet use and self-rated health. Additionally, it seeks to examine how social support influences the mediation impact of social engagement.



5.2 Practical implications

Our study also has several practical implications for policy-makers. First, given the significant impact of internet use on self-rated health among Chinese older adults, it is recommended that internet access and training be prioritized. Cultivating digital literacy and digital skills among older adults, strengthening the infrastructure and training for digital technologies such as the internet, and increasing their access to online health resources can enhance their mental wellbeing and integrate internet use with physical activities that benefit their overall health.

Second, addressing the social isolation experienced by older adults due to physical limitations and reduced interpersonal connections is crucial. Internet-based communication tools and entertainment apps can help bridge this gap, fostering greater social engagement and access to information. Managers should promote both online and offline social activities to alleviate negative emotions and improve health outcomes.

Ultimately, social support plays a vital role in enhancing the connection between social engagement and self-assessed health in an older population. Policymakers should optimize institutional support in areas such as health services and pensions, and encourage additional forms of social support from community members, friends, and relatives to complement governmental efforts (74, 78).



5.3 Limitations and future research

Our research has several limitations. First, the data is based on a questionnaire survey from an urban community in southwest China, which may not fully represent the situation in other regions or rural areas. The socio-economic and cultural differences between southwest China and other regions, as well as between urban and rural communities, may yield different results. Furthermore, although this study focuses on the functions of social engagement and social support, it does not investigate other possible factors that could impact the correlation between internet use and self-assessed health measures. Future research should investigate these additional factors and consider diverse geographic and demographic contexts.

Conclusively, this study provides significant findings on the beneficial impact of internet use on the self-assessed health of older adult individuals, emphasizing the intermediary function of social engagement and the moderating influence of social support. The results of this study add to the current body of knowledge and offer practical suggestions for improving the self-assessed health of older adult individuals by means of enhanced internet connectivity and reinforced social support networks. To further the understanding of the association between internet use and self-rated health among older persons, future research should investigate additional variables and situations, building upon current findings.
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