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Abstract

:

The complementarity interference (CI) model suggests that the Internet may either inhibit or facilitate interpersonal communications. This paper empirically examines the impact of Internet usage on interpersonal interactions, using a micro dataset from China to answer whether the Internet brings people closer together or further apart. The empirical results demonstrate, first, that Internet usage significantly increases both the time and frequency of people’s communications with their family and friends, rather than causing them to feel more disconnected and isolated. Holding other factors constant, for each one-standard-deviation increase in Internet usage, weekly communications with family members increases by an average of 102.150 min, while there is an average increase of 54.838 min in interactions with friends. These findings as to its positive effects are robust when using other regression models and interpersonal contact measures, as well as the instrumental variable method. Second, Internet usage also contributes to decreased loneliness; it exerts this effect primarily by improving people’s interactions with their family members. However, communications with friends do not significantly mediate such impacts. Third, the positive role of Internet usage on communications is more prominent for people with more frequent online socialization and self-presentation, better online skills, younger age, higher educational level, and who are living in urban areas. In addition, the beneficial effects of Internet usage are larger for communications with family members in the case of migrants. Therefore, in the context of the rapid development of information technology, the network infrastructure should be improved to make better use of the Internet to facilitate interpersonal communications and promote people’s wellness.
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1. Introduction


Whether Internet usage brings people closer together or further apart is an important but unanswered question. With the rapid development of information technology, the Internet has been widely used in various areas almost all over the world. According to Internet World Stats, compared with the year 2000, the number of global Internet users in 2022 has increased by 14.16 times. By 31 July 2022, there were 5.47 billion Internet users in the world out of the 7.93 billion global population, and the penetration rate has steadily risen to 68.98% [1]. The rapid taking up of the Internet has profoundly changed human society in multiple aspects. On the macro level, it has reduced transaction costs, promoted industrial upgrading [2,3], and driven economic development [4,5]. On the micro level, the Internet has tremendous impacts on people’s daily lives and has changed their lifestyles, habits, attitudes and preferences [6,7,8]. However, the impact of Internet usage on interpersonal communications is still unclear. The complementarity interference (CI) model suggests that the Internet may either inhibit or facilitate interpersonal interactions.



On the one hand, in terms of the interference aspects, there may be a crowding-out effect of Internet usage on interpersonal contacts. Using the Internet may divert people’s attention from communicating with family and friends to other activities, such as playing online games, surfing websites, watching online videos, and live streaming. This may lead people to ignore real-life communications [9,10,11]. In addition, excessive addiction to the Internet can also trigger people’s depression, anxiety, and emotional impulsivity, resulting in a poor psychological state and even social phobias [12,13]. This may also cause people to reduce their interpersonal interactions. Based on this finding, it has been hypothesized that the more time spent on the Internet, the fewer interpersonal communications there will be.



On the other hand, in terms of complementarity, the Internet may facilitate interpersonal communications by reducing communication costs and providing opportunities for teleconferencing. Before the popularization of modern information technologies, people could only communicate by meeting face to face. Later, the development of communication technologies, such as the telegraph and telephone, eliminated the geographical boundaries of interpersonal contacts and made remote communication a reality. However, traditional communication technologies can only transmit information via voice and text messages and have the drawback of high cost. The Internet has greatly reduced the cost of communications, shortened the distances between disparate groups, and has even made it possible for people to meet via video conferencing [14]. In addition, Internet technologies have brought a variety of emerging communication platforms, such as Facebook, WhatsApp, Zoom, and WeChat, helping people to communicate more conveniently at a much lower cost [15,16,17]. On the basis of this evolution, it is hypothesized that the more time people spend on the Internet, the more interpersonal communications there are.



Interpersonal communications are essential to building social networks, which is also a necessary channel to help people establish social trust and enhance their sense of belonging and happiness [18,19,20]. Therefore, in the context of the rapid development of Internet technology, it is of great importance to clarify the impact of the Internet on interpersonal communications. If Internet usage can facilitate interpersonal interactions at a lower cost and in a more convenient way, then we should make full use of this technology to promote communications. Conversely, if the Internet reduces interpersonal communications, then necessary measures should be taken to alleviate its negative effects on interpersonal interactions while utilizing the benefits of the Internet in other aspects. Therefore, this paper aims to empirically examine the impact of Internet usage on interpersonal communications, using the Chinese General Social Survey. The robustness and endogeneity of the results are also tested from multiple perspectives. On this basis, we further explore the impact of Internet usage on people’s feelings of loneliness and the mediating role of interpersonal communications. In addition, the heterogeneities of the Internet’s effects are systematically investigated.



Compared with the existing literature, the contributions of this paper are mainly reflected in two aspects. First, this paper enriches the research concerning the Internet’s impacts on people. Most of the existing literature examines the influence of the Internet from the points of view of working conditions, psychological states, emotions, health, preferences, and lifestyles [20,21,22,23,24], while little research has been conducted concerning its effect on interpersonal communications. Second, this paper deepens our understanding of the influencing factors of interpersonal interactions, from the new perspective of modern information technology. Existing studies in the field of social communications have mainly focused on the effects of demographic characteristics, social identities, culture, and so on [25,26,27], lacking any assessment of the impact of the Internet.



This paper aims to examine the impact of Internet usage on interpersonal communications, as well as to investigate the heterogeneities in its effect, to systematically answer whether the Internet brings people closer together or pushes them further apart. This study is carried out following the research logic of “literature review—theoretical framework—empirical tests—further discussion—heterogeneity analysis”. A systematic literature review is given in Section 2. Based on the literature, a theoretical framework using the complementarity interference (CI) model is presented in Section 3, wherein the hypotheses are proposed. To test the theory, the data, variables, and empirical results are presented in Section 4 and Section 5. Section 6 further discusses the impact of Internet usage on loneliness and the mediating role of interpersonal communications, as well as the Internet’s effects in other respects. Section 7 explores the heterogeneities of the impact of Internet usage. Section 8 summarizes all the conclusions drawn in the above sections, Section 9 identifies the theoretical and practical implications, and Section 10 discusses the study’s limitations and further research directions.




2. Literature Review


2.1. The Impact of Internet Usage on People’s Lives


With the advancement of information technology, the Internet has become more and more indispensable in people’s daily lives. The Internet has brought tremendous positive impacts in multiple aspects. For example, Internet-based telecommuting is becoming a convenient and increasingly popular mode of work around the world [28]. Moreover, studies have found that self-presentation on social media helps users to achieve higher psychological well-being [29]. Heterogeneity analysis demonstrates that the positive impact of self-presentation on social media on psychological well-being is more significant in those with higher self-esteem [30]. Through online comparisons, people are able to generate benign envy, which is helpful for inspiration [22,31].



However, it has also been found that the Internet has mixed and heterogeneous impacts on its users. For example, while for girls, daily Internet use was not associated with higher levels of depressive symptoms [32], for boys, a positive association between the two factors did exist [33]. Interestingly, a study based on a Chinese sample found a significantly positive association between Internet use and mental health [34]. Many studies have also identified jealousy as one of the main symptoms of poorer states of mental health resulting from Internet use [35,36,37]. In addition to psychological health, existing studies find a significant negative association between mobile Internet use and self-rated health [34]. Moreover, online games are one of the most significant applications of the Internet and their impacts are controversial. It is found that frequent exposure to violent online games tends to be associated with an increase in aggressive behavior, desensitization, and physiological arousal, while also showing a decrease in empathy [38]. However, other studies have found that the correlation between online games and aggressive behaviors is not significant [23,24]. In addition, practical games are widely used in multiple areas of education, healthcare, sustainability projects, training, and consultancy, but their effectiveness varies due to differences in the designs [39,40,41,42,43].



Furthermore, Internet usage has also led to the emergence of Internet addiction, a new clinical disorder [44]. The COVID-19 pandemic has further increased people’s Internet online usage and a rising prevalence of Internet addiction has been reported among people in various occupations [45,46]. Although Internet addiction has not been recognized by the World Health Organization (WHO) and the American Psychological Association (APA), existing studies have shown that it is a new type of serious mental disorder [47]. There are heterogeneities in the severity and prevalence of Internet addiction. Regionally, Internet addiction has a greater impact on Internet users in developed areas, such as in Europe and the United States [48,49]. Studies also found that those with greater neuroticism are more likely to become addicted to the Internet [50,51]. Heterogeneity also exists in terms of gender, age, and social class. For example, people with a higher social class are less likely to experience Internet addiction [49,52].




2.2. Factors Affecting Interpersonal Communications


Interpersonal communication is a complex social process and is closely related to people’s well-being. Evidence shows that those with a high level of communication skills have a better mental health status compared to their counterparts [53,54]. Other studies have found that higher interpersonal stress is associated with stronger symptoms of insomnia, which, in turn, is associated with poorer mental health status [55,56]. In addition to its important impact on the psychological well-being of individuals, interpersonal communication also plays an essential role in building strong family relationships [57,58]. The importance of interpersonal communication is also reflected in many other aspects, including improving learning ability, obtaining job opportunities, promoting career development, etc. [59,60].



Regarding the factors affecting interpersonal communications, studies have found that age, gender, culture, social background, working characteristics, geographical distance, and technology exert a level of influence [25,58,61], although there is disagreement about the exact impact of these factors. For example, ethnic background affects interpersonal communications to some extent, mainly because people with different backgrounds are more likely to experience cultural misunderstandings with each other [26]. It has already been mentioned above that interpersonal communication can influence mental health and physical activities. Likewise, the two factors also affect interpersonal interaction. A study using a sample of college students found that social anxiety had a negative impact on their interpersonal communication skills, while psychological resilience played a mediating role between them, and perceived social support from teachers and classmates further moderated their psychological resilience [62]. It was also found that physical activity can facilitate family communication among family members because it provides more opportunities for them to meet [27,63].



In general, existing studies demonstrate that interpersonal communications are of great importance in promoting people’s mental health and helping families to build resilience. At the same time, interpersonal communications are conducive to acquiring new knowledge and playing a better role in both the family and society. Moreover, demographic, work, human capital, and social characteristics are the main factors that influence interpersonal communication.




2.3. Possible Relationship between Internet Usage and Interpersonal Communication


As mentioned above, interpersonal communication plays an important role in people’s lives, work, and careers; nowadays, it can be achieved by face-to-face interactions as well as via the Internet. At the same time, the Internet has both pros and cons in many aspects. So how does the Internet impact interpersonal communications? Based on existing research, it is believed that frequent exposure to the Internet distracts users from their offline lives [64]. For example, the use of mobile Internet via smartphones distracts parents from spending time with their children and undermines the communication between parents and children [65]. Furthermore, another study shows that children’s Internet use is also associated with a decrease in their participation in family activities. When people are overly dependent on the Internet, online activities can replace offline social connections with their family members and friends [11,66]. Internet addiction has also been proven to lead to a reduction in people’s social and interpersonal skills [47,67], which may further reduce their communications with family and friends. Although the effect of Internet usage on interpersonal communications has not been directly studied, the aforementioned studies imply that time spent on the Internet may crowd out interpersonal interaction, to some extent.



However, other studies point to the possible positive effects of Internet usage on interpersonal communication. Thanks to the development of Internet technology, today, text messages and voice calls are no longer the main methods for people of all ages [15,16]. Social networking software and group chats have become popular communication platforms [27,68]. Many studies have found that the use of the Internet effectively brings much convenience to interpersonal connections for both the young and old cohorts [69,70], which in turn can benefit people’s well-being [71]. Indeed, compared with traditional communication methods, such as letters, telegraphs and phone calls, the Internet provides innovative means of communication, such as video meetings, in a more convenient and cost-saving way. For example, WhatsApp has been shown to facilitate intergenerational family interactions [17]. Facebook helps to maintain interpersonal relationships for those who have difficulty making social connections, especially for people with low self-esteem [72].



Overall, the Internet has changed people’s lives tremendously, although its effects on interpersonal communications have not been systematically tested. In this context, it can be hypothesized from the existing research that the Internet may crowd out interpersonal communications [47,64,65,66,67]. Nevertheless, many studies believe that the Internet reduces the cost of communication between people, offering more diverse and convenient ways to make contact [15,16,68,69,70,71,72]. Therefore, it can also be speculated that the Internet may shorten the distances between people, thereby promoting interpersonal communication. However, even with theoretical analysis and the existing literature, the impact of Internet usage on interpersonal interactions is still unclear. In view of this gap in the literature, we aim to systematically investigate how the Internet affects interpersonal communication.





3. Theoretical Framework


3.1. Internet Usage


This paper aims to investigate the impact of Internet usage on interpersonal communication. For the explanatory variable, time spent on the Internet is the most direct and important indicator by which to measure Internet usage; it is very intuitive and is widely used [11,67,73]. In addition, it has been applied not only to characterize how people generally use the Internet in their daily life but also to measure possible excessive Internet use and Internet addiction [74].




3.2. Interpersonal Communications


Studies have shown that communications with family members and friends are most important in people’s daily interpersonal interactions [75,76,77]. In the benchmarking analysis, time spent on communications with family and friends is used to reflect interpersonal interactions. Meanwhile, considering that the frequency of interactions is also a very important indicator for interpersonal contact, this is used for further robustness analysis. Both kinds of indicators have been applied to measure the levels of interpersonal contact in existing research [78,79,80,81].



The complementarity interference (CI) model [53,82] of the Internet, as illustrated in Figure 1, provides a theoretical framework for analyzing the relationship between Internet usage and interpersonal communication. Based on the following theoretical analysis, Internet usage may either facilitate or deteriorate interpersonal communication.




3.3. Interference Aspects of Internet Usage


3.3.1. Distracting Attention


Studies have confirmed a significantly negative correlation between online and offline activities [83]. The Internet may divert people’s attention away from interpersonal interactions to online activities, including video games, online news, short videos, live streaming, etc., leading users to neglect communications with family and friends in real life [10,66]. This suggests that Internet usage may shift people’s attention; there may be a crowding-out effect of Internet usage on interpersonal communication. In addition, research has also found a negative correlation between Internet usage and time spent accompanying family members [11]. Although they do not specifically examine how the Internet affects family communications, the findings imply that time spent online may reduce interpersonal interactions inside the family, to some extent. In addition, in parent–child contact, the parent’s attention is easily distracted by online activities via smartphones, resulting in compromised parent-child bonds [65].




3.3.2. Reducing Social Skills


It has been shown that people tend to establish fewer offline social networks when they are overly dependent on the Internet [68]. This may be due to the fact that Internet usage reduces people’s social and interpersonal skills [67], thereby decreasing their communications and interactions. Studies have also found that among adolescents with a higher prevalence of Internet addiction, social skills are generally poorer [47]. Moreover, Internet addiction is proven to be closely related to attention deficit disorders, further causing social phobia [84]. Another study has identified that inadequate social skills and social fears decrease interpersonal communication [85]. Consequently, Internet use may hinder interpersonal interactions by reducing people’s social skills.




3.3.3. Increasing Negative Emotions


Internet usage may trigger depression, anxiety, and impulsiveness in some people, resulting in poor psychological states and negative emotions [10]. This may also further lead to a decrease in interpersonal interactions [11,73]. In addition, compared with face-to-face communications, Internet-based interpersonal interactions are disadvantaged in terms of emotional transmission and are, thus, less effective in enhancing effective communication [53,83]. Another source of negative feelings brought about by the Internet is peer pressure. Nowadays, people tend to share their daily lives via online platforms, inadvertently causing them to make comparisons with the lives of others. This makes people more pessimistic about their body image and standard of living, resulting in increased anxiety [86]. The nervousness caused by peer pressure on the Internet leads users to be more reluctant to communicate with others in the real world.



Based on the interference aspects of Internet usage, Hypothesis 1 can be proposed:



Hypothesis 1.

The more hours people use the Internet, the less time they spend on interpersonal communications.







3.4. Complementarity Aspects of Internet Usage


3.4.1. Reducing the Cost of Interpersonal Communications


Before the popularization of modern information technologies, people could only communicate face-to-face. Later, the telegraph and telephone eliminated the geographical boundaries of interpersonal contact and made remote communication a reality [87]. However, traditional communication techniques face the problem of high costs. The Internet has greatly reduced both the time and money needed for instant communication, narrowed the distances between people, and made simultaneous communication affordable. For example, compared with telephone calls, Internet-based voice calls and online meetings cost much less in time and money for people to communicate [14,88].




3.4.2. Enriching Communication Channels and Modes


Traditional communication technologies mainly transmit voice and text, but it is difficult for them to simulate face-to-face interactions. The Internet has spawned a variety of emerging communication channels and modes, such as Facebook, WhatsApp, Zoom, and WeChat, which can help people to replicate face-to-face interactions more realistically online [15,16]. For example, during the COVID-19 epidemic, various network platforms facilitated remote working and learning [89]. Without the Internet, this would have been almost unachievable. In addition, Internet-based communications help to improve the quality of people’s long-distance interactions compared to traditional methods. For example, it has been established that WhatsApp, an instant online messaging tool, can promote intergenerational communication among family members and help them build better bridges of understanding with each other [17].




3.4.3. Building Wider Social Networks


The Internet helps people overcome communication barriers in real life, especially the fear of communicating with strangers, thereby establishing broader social networks [90]. Studies have found that Internet-based social networking platforms are effective in helping people share updates and, thus, build wider social connections across age, race, gender, geography, and social class boundaries [70]. Moreover, these enlarged social networks also create positive spillover effects in other aspects, improving people’s welfare. For example, people can use social media to communicate with others on health topics, which helps them become more health-conscious and intrinsically motivated to participate in physical exercises [69]. Therefore, online social connections contribute to improving people’s well-being, as well as promoting interpersonal communication and interactions [71,91].



Based on the complementarity aspects of Internet usage, Hypothesis 2 can be proposed:



Hypothesis 2.

The more hours people use the Internet, the more time they spend on interpersonal communications.








4. Data and Measures


4.1. Data Source


The data used in this paper come from the Chinese General Social Survey (CGSS), one of the most important and nationally representative academic surveys in China. The CGSS aims to systematically and comprehensively investigate the social and economic situations of the Chinese people. CGSS is part of the world General Social Survey group and the sampling of CGSS is based on a multi-stage stratified design. The National Survey Research Center at the Renmin University of China (NSRC) has organized the Chinese Social Survey Network (CSSN), including 49 universities and provincial social science academies. Detailed information regarding CGSS can be accessed via http://cgss.ruc.edu.cn/English/Home.htm (accessed on 25 September 2022). The reason for using CGSS is mainly due to its three advantages. First, CGSS surveys people’s interpersonal communication and the factors influencing it in the extension module, which is a convenient way to construct the explained variables and control variables. Second, CGSS contains information on the respondents’ habits of Internet usage, which facilitates the construction of an explanatory variable for this research. Third, CGSS contains the ISCO-2008 (International Standard Classification of Occupations, 2008) codes of the respondents’ occupations, which helps us construct an instrumental variable, based on job characteristics, to deal with the endogeneity problem. Since the key explained and explanatory variables used in this paper are only available in the extension module of CGSS in 2017, the 2017-wave dataset is used for this research.




4.2. Measures


The main explained variable in this paper is the time spent on interpersonal communication by the respondents. Communication with family members and friends is most important in people’s daily interactions [75,76]; therefore, we constructed indicators for communications with family and friends, denoted as “family communication” and “friends communication”, respectively. The two variables come from the following questions in CGSS’s extension module, “How many hours do you spend on communicating with your family per week on average?” and “How many hours do you spend on communicating with your friends per week on average?”, respectively. In the robustness analysis, other indicators of interpersonal communications were also constructed. The explanatory variable of this paper is the time spent using the Internet, denoted as “Internet usage”. This variable is derived from the respondents’ answers to the question: “How many hours do you use the Internet per week on average?”.



Based on the relevant literature concerning the factors influencing interpersonal communications [61,62], in order to avoid the bias of omitted variables, this paper controls those factors related to interpersonal communications as comprehensively as possible in the following six aspects. (1) Basic demographic characteristics, including gender, age and the squared term of age. (2) Working characteristics, including personal income, whether the participant is working in the system and whether they have a pension and medical insurance. (3) Human capital characteristics, including educational level and health status. (4) Social characteristics, including whether the participant belongs to any ethnic minorities, have certain religious beliefs, or if they are a Communist Party of China (CPC) member. (5) Family characteristics include family size and the number of children. (6) Regional characteristics include provincial dummies. Detailed descriptions and statistics of the above variables are given in Table 1.





5. Results


5.1. Benchmark Results


To investigate the impact of Internet usage on interpersonal communications, this paper first constructs the following ordinary least squares (OLS) benchmark econometric model.


  I n t e r p e r s o n a l _ c o m m u n i c a t i o  n i  =  θ 0  +  θ 1  I n t e r n e t _ u s a g  e i  +  x i ′  ψ +  d p  +  ε i   



(1)







In model (1),   I n t e r p e r s o n a l _ c o m m u n i c a t i o  n i    and   I n t e r n e t _ u s a g  e i    represent the time spent on interpersonal communications and Internet usage, respectively, by the respondent,  i . The time spent on communicating with family and friends is used to characterize   I n t e r p e r s o n a l _ c o m m u n i c a t i o  n i   .    x i ′    is the vector of the series of control variables described above.    d p    is the provincial fixed effect. This paper estimates the relationship between interpersonal communications and Internet usage with this model.



Table 2 shows the regression results, based on the above OLS model. Columns (1)–(3) demonstrate the results of the estimations concerning communicating with family members and columns (4)–(6) are estimated results concerning communicating with friends. It is clear that Internet usage is significantly and positively related to the time spent on communications with both family members and friends. Here, we conduct regression analysis by sequentially including the controls of different characteristics, with the aim of exploring whether the relationship between Internet usage and interpersonal communications is affected by other factors. Table 1 shows that, by gradually adding control variables from different aspects, the estimated coefficients of Internet use are stable at around 0.095 and 0.051 for the two explained variables, respectively. Moreover, all the estimates are significantly positive at the 1% level. This suggests that the more time people spend on the Internet, the more time they spend interacting with family and friends, supporting Hypothesis 2. It also means that the significant correlation between Internet usage and interpersonal interactions is not affected by other factors and is very robust. The above results prove that Internet usage does not lead to greater alienation among people. On the contrary, the Internet significantly enhances interpersonal communications.



In addition, the benchmark estimates also show that the effect of the Internet on interpersonal interactions is very notable. Holding other factors constant, for each one-standard-deviation increase in Internet usage (17.921 h per week), the weekly communication with family members increases by an average of 102.150 min (17.921 × 0.095 × 60), while there is an average increase of 54.838 min in interactions with friends. This demonstrates that while Internet usage has significantly positive effects on communications with both family and friends, it plays a more prominent role in facilitating interactions among family members.




5.2. Robustness and Endogeneity Checks


In order to examine the robustness of the relationship between Internet usage and interpersonal communications, and to tackle potential endogeneity problems, this paper conducts a series of robustness and endogeneity checks.



5.2.1. Using the Poisson Model


Considering the fact that the dependent variables, which represent the time spent on communicating with family and friends, are discrete non-negative integers and fit the Poisson distribution, we use the Poisson model to conduct the robustness test. Table 3 shows that when using the Poisson model for communications with both family and friends, the estimated coefficients of Internet usage are all significantly positive at the 1% level. In addition, with the controlling characteristics as different aspects, the estimated coefficients of Internet usage fluctuate slightly but are generally very stable. This further confirms that our findings regarding Internet usage promoting people’s interpersonal communications do not rely on the selection of the OLS model.




5.2.2. Using Other Indicators of Interpersonal Communication


In benchmark regression, we use the time spent on communications with family and friends to characterize interpersonal interaction. However, there may be measurement errors in some people’s perceptions of time. Furthermore, communication time may not adequately characterize the frequency of interpersonal communications. Based on this theory, to test the robustness of the findings, this paper further uses the frequencies of communication with family and friends as dependent variables, denoted as “Family communication frequency” and “Friends communication frequency”. These are derived from the respondents’ responses to “How often do you keep in touch with your family, on average?” and “How often do you keep in touch with your friends, on average?”. Answers are classified based on an eight-level scale from 1 to 8, representing “never”, “rarely”, “several times a year”, “once a month”, “2–3 times a month”, “once a week”, “several times a week”, and “every day”, respectively. Since they are ordered and explained variables for which the disparities between different levels of the scale are not equivalent, ordered Probit (Oprobit) and Logit (Ologit) models, as well as the OLS model, are used for estimation. The regression results are shown in Table 4. It is clear that when using these kinds of dependent variables to measure interpersonal communications, and no matter which model is applied, Internet usage has a significantly positive effect on the frequency of people’s interactions with family and friends, which further confirms the robustness of the findings.




5.2.3. Endogeneity Tests


There may be endogeneity problems in the benchmark estimates, therefore, the significant relationship between Internet usage and interpersonal communications may be a correlation rather than causality. The endogeneity problems may result from two aspects, comprising reverse causality and omitted variable bias. Regarding reverse causality, we suggest that people may use the Internet more frequently because they are more willing to communicate with family members and friends. For example, individuals who live alone, who frequently travel and migrate, may use the Internet because of the need to communicate remotely with their friends and family. With respect to omitted variable bias, although we have controlled as comprehensively as possible those elements that affect interpersonal communications, there may still be factors that are difficult to characterize. In order to examine the causal relationship between Internet usage and interpersonal interactions and to tackle potential endogeneity problems, the following instrumental variable models are applied for carrying out further checks.


  I n t e r n e t _ u s a g  e i  =  α 0  +  α 1  A  I i  +  x i ′   ψ 1  +  d p  +  ε i 1   



(2)






  I n t e r p e r s o n a l _ c o m m u n i c a t i o  n i  =  β 0  +  β 1    I n t e r n e t _ u s a g  e i   ^  +  x i ′   ψ 2  +  d p  +  ε i 2   



(3)







  A  I i    is the instrumental variable, which is the degree of artificial intelligence’s application in an individual,  i ’s, work. Model (2) performs first-stage regression, using   A  I i    to estimate   I n t e r n e t _ u s a g  e i   . In model (3), second-stage regression is conducted to examine the effect of Internet usage on interpersonal communications, using the predicted values in the first-stage estimation. The   A  I i    indicator comes from Mihaylov and Tijden [92]. Existing studies have shown that the higher the application of artificial intelligence in their work, the higher the requirements for people’s skills in using the Internet [93], and thus, the more likely they are to show increased Internet usage. Therefore, the instrumental variable satisfies the correlation requirement. In addition, since artificial intelligence is an exogenous technological change and is, thus, not related to micro individual characteristics, this variable satisfies the exogeneity condition. As shown in Table 5, results of the instrumental variable method with the two-stage least square (2SLS) method robustly prove that Internet usage has significantly positive impacts on interactions with family members and friends. This means that the significant relationship between Internet usage and interpersonal communications is causal rather than being a simple correlation.




5.2.4. Missing Data Imputation


There are missing data in this research, with a missing rate of (3740−3507)/3740 = 6.223%. Although it seems that the missing rate is not high, missing data may cause sample selection problems, leading to biased and inconsistent statistical results, because the information may be missing but not at random. Considering that the dataset is cross-sectional rather than longitudinal and when referring to Ibrahim and Molenberghs [94], Kropko et al. [95], and Baraldi and Enders [96], we further tested whether the findings of this paper could be affected by the missing data problem, applying the following widely accepted approach. Specifically, we replace the missing values with the mean of the remaining values. Results using this approach are shown in Table 6 and it is clear that they are consistent with the benchmark estimations in this paper.






6. Further Discussions


6.1. Effects of Internet Usage on Loneliness


It has been confirmed in the sections above that Internet usage facilitates communications with family and friends. Furthermore, studies have shown that interpersonal communications are beneficial to increasing social support and reducing people’s loneliness [97,98,99]. Therefore, we are interested in whether Internet usage helps to reduce loneliness by increasing people’s interpersonal contacts. To test this hypothesis, we use an indicator to characterize loneliness, denoted as “Lonely”. It is taken from respondents’ answers to the question “I feel lonely”, which is based on the Likert scale from 1–5, representing “never”, “seldom”, “sometimes”, “often”, and “frequently”. The larger the values of the two variables, the higher the level of loneliness.



The first columns in Table 7 demonstrate the effect of Internet usage on loneliness, wherein the estimated coefficients of Internet usage are all significantly negative. This indicates that Internet usage significantly reduces loneliness. Meanwhile, columns (2) and (4) in Table 7 are the regression results of the impacts of Internet usage on communication with family members and friends, which are consistent with those in Table 3. Columns (3) and (5) present the results for when the indicators of family communication and friends communication are further included in regressions. The estimated results in column (3) of Table 7 show that communication with friends does not significantly affect people’s loneliness. However, in column (5), the estimates of family communication are significantly negative at the 1% level, implying that interactions with family help to decrease loneliness. At the same time, after the mediating variables, interpersonal communications are included in the regression, where the estimated coefficients of Internet usage remain significantly negative. Additionally, in column (5) of Table 7, the absolute values of the Internet usage estimates decrease, further proving that communication with family members plays a mediating role between using the Internet and loneliness. This implies that Internet usage reduces the feeling of loneliness by facilitating communication among family members. Family members are particularly important for Chinese people and the Chinese culture; therefore, relationships among family members have a more prominent impact on personal feelings [100]. Thus, compared with communication with friends, contacts with family members mediate the impact of the Internet in reducing loneliness more significantly.




6.2. Effects of Internet Usage in the Other Aspects


The above analysis shows the positive impact of the Internet on interpersonal communications, but it is not correct to assume that this usage has only a positive dimension. Further analysis using CGSS data, as shown in column (1) of Table 8, demonstrates that the more time people spend online, the easier it is to get addicted to the Internet, resulting in spending a longer time online than was planned. In addition, people who frequently use the Internet are more likely to feel anxious if they do not go online for a while (column (2) in Table 8). This is consistent with the existing studies, reporting that people tend to have difficulty controlling their time, and it is easier for them to become addicted to the Internet and the online world [45,46,47,48]. Furthermore, we find that going online reduces the amount of time people spend outdoors (column (3) in Table 8) and leads to more family complaints that they spend too much time online (column (4) in Table 8). Although we cannot directly verify the effect of Internet usage on face-to-face interpersonal communication, due to data availability, this is an indirect way to test whether Internet use reduces people’s face-to-face contact with the outside world and results in increased complaints from family members. Moreover, in terms of physical health, it was also found that more Internet usage also causes people to have worse eyesight (column (5) in Table 8), as well as neck and shoulder pain (column (6) in Table 8). The above analysis is based on six Likert 5-point scale variables from the responses to the question, “How do the following descriptions fit your situation?”: “I often spend more time online than I planned”, “If I don’t go online for a while, I will be anxious and restless”, “I spend less time outdoors because of using the Internet”, “My family complains that I spend too much time online”, “My eyesight has become worse because of using the Internet”, “I have neck and shoulder pain because of using the Internet”. Their responses are: “1—very untrue of me”, “2—untrue of me”, “3—neutral”, “4—true of me”, and “5—very true of me”.





7. Heterogeneity Analysis


This paper further examines the heterogeneities of the impact of Internet usage on communications in different subgroups. First, in terms of the purposes of Internet usage, it is naturally hypothesized that if people use the Internet mainly for working or entertainment, rather than for interpersonal contact, then Internet usage should have no significant effect on their communications with family members and friends. This hypothesis is tested as follows. Specifically, this research divides the sample into subgroups, with different degrees of online social interactions and different preferences for online self-presentation, based on whether respondents frequently use social networking sites (including email, QQ, WeChat, Skype, etc.) to communicate with others, and whether they often post their updates on the social platforms (including WeChat, Moments, Qzone, Weibo, etc.). The regression results of Table 9 show that the impacts of Internet usage on communication with family and friends are only significant among those who often use the Internet to socialize, confirming the above hypothesis. In addition, posting updates regarding life and work via Internet social platforms also brings more online contacts. Table 10 shows that for individuals with a greater online presence, the positive effect of Internet usage on interpersonal communications is more pronounced. This means that for people who are more socially connected to the Internet, online activities significantly promote their interpersonal contacts. The heterogeneity results in this aspect also demonstrate that online social contact facilitates communications with family and friends and further confirm the robustness of the findings of this paper.



Furthermore, considering that communications via the Internet require certain online skills, it is naturally hypothesized that for individuals with better Internet skills, Internet usage should be more conducive to improving their interpersonal communication. This paper conducts a heterogeneity test for this hypothesis. According to whether the respondents are able to communicate with others proficiently online (the corresponding question in the CGSS questionnaire is: “Do you know how to express your thoughts and proficiently communicate with others online?”), the following subsample analysis is performed. The estimated results in columns (1) and (2) of Table 11 show that in terms of communications with family members, the positive effects of Internet usage are greater and are only statistically significant for those with more online skills. Columns (3) and (4) of Table 11 demonstrate that in terms of communications with friends, the role of Internet usage is significant for the two subgroups, but the estimated coefficient is larger for individuals skilled in online communications. This confirms that the impact of Internet usage on interpersonal contacts is more pronounced for people with better online skills.



Moreover, it has been shown in the existing literature that there are disparities in Internet usage and interpersonal communication among individuals of different ages and educational backgrounds [34,47,61]. Therefore, we further examine the heterogeneities of the impacts of Internet usage in the different subgroups, with different demographic characteristics. Table 12 shows that the impacts of Internet usage on communications with family and friends are significantly positive for both younger and older respondents. However, their effect is greater on the younger group under the age of 35, which may be due to the fact that young people are more inclined to use new online applications and are more skilled in Internet use. Therefore, the positive effect of Internet usage is more prominent in the younger cohort. The mean time of Internet usage for young individuals under 35 in CGSS is 23.59, which is much greater than that of their older counterparts, which is 7.56.



The results of the heterogeneity analysis in terms of education level are shown in Table 13. It is demonstrated that regardless of whether the respondents have a bachelor’s degree or above, the positive effect of Internet usage on interpersonal communications is significant. However, the Internet’s impact is more pronounced for those with higher educational levels. This may be due to the fact that the more educated groups have greater opportunities to learn and master the skills of using the Internet. In the CGSS sample, the average time of Internet usage among people with higher educational levels is much higher than the lower educated respondents (25.03 > 9.70).



In addition, in terms of regional heterogeneity, it is clear from Table 14 that the impact of Internet usage on communications with family and friends is more prominent for urban residents. Compared with their rural counterparts, urban residents are more familiar with the Internet in their work and daily life, due to faster technological development and better network infrastructure. Therefore, the descriptive statistics for the two subsamples show that the mean hours of Internet usage for residents in rural and urban areas are 16.29 and 8.64, respectively.



In addition, the Internet can help people to break geographical restrictions and realize remote communication, consequently shortening the distances between each other [19]. Therefore, it is natural to hypothesize that the role of Internet usage in facilitating communication may be more prominent for migrants. The regression results of Table 15 show that Internet usage has significant effects on promoting interpersonal communications, for both migrants and non-migrants. In particular, columns (1) and (2) show that in terms of family communication, the impact of Internet usage on migrants is more prominent than on non-migrants. However, columns (3) and (4) do not show a similar pattern in terms of communicating with friends. This is logical, since blood relationships among family members do not change due to migration, while friends can be found wherever you live. Migration leads to people moving further away from their families, geographically; consequently, the role of Internet usage in enhancing communications with family members is more prominent for migrants.




8. Conclusions


This paper empirically examines the impact of Internet usage on interpersonal communications with data from the Chinese General Social Survey to answer whether the Internet brings people closer together or further apart. The empirical results demonstrate that first, Internet usage helps to significantly increase the time and frequency of communications with family and friends, rather than causing people to feel more disconnected and isolated. This positive effect is robust when using various regression models and interpersonal contact measures, as well as the instrumental variable method. Specifically, the positive effects of Internet usage in promoting people’s interpersonal communications do not rely on the selection of regression models and are robustly significant regarding both the time that people spend on interactions, as well as the frequency of daily contacts. Furthermore, the relationship between Internet usage and interpersonal communications is proven to be causal rather than being a simple correlation, using the instrumental variable approach.



Second, Internet usage contributes to decreased loneliness, and it exerts this effect primarily by improving people’s interactions with their family members. However, communications with friends do not significantly mediate such impacts. This implies that the Internet reduces the feeling of loneliness by facilitating communication among family members, who are much more important in the Chinese culture, and therefore relationships among family members have a more important impact on personal feelings.



Third, the positive role of Internet usage on communications is more prominent for people with more frequent online socialization and self-presentation, higher online skills, younger age, higher educational levels and living in urban areas. In addition, the beneficial effects of Internet usage are larger on communications with family members for migrants. The reason may be that the blood relationships among family members do not change due to migration, while friends can be found anywhere.




9. Theoretical and Practical Implications


9.1. Theoretical Implications


This paper clarifies the net effect of Internet usage on interpersonal communications. Research has shown that Internet technology has tremendously enriched communication channels and modes [14,15,16,17,87,89]. Moreover, compared with traditional communication methods, such as phone calls and text messages, the Internet helps people to establish a much wider social network and achieve effective remote communication at a lower cost, as well as with greater efficiency [69,70,90,101]. Nevertheless, other studies reveal that Internet usage may distract people’s attention [10,11,65,66,83], reduce their social skills [47,67,68,84,85], and may even increase negative emotions [10,11,53,73,86]. The impact of Internet usage in this aspect would hinder interpersonal communications. No direct evidence is provided on how the Internet influences interpersonal communications. Therefore, according to theoretical analyses based on the existing literature, the net effect of Internet usage on interpersonal contacts is still unclear because of the coexistence of the complementarity and interference aspects. This research contributes to the literature by clarifying that the net effect of Internet usage on interpersonal communications is positive. The more that people use the Internet, the more they can interact with their family and friends. This positive effect is confirmed via various endogeneity and robustness checks. This paper shows that although the Internet may have both pros and cons, its overall impact is positive regarding interpersonal communication.



In addition, this paper further verifies the role of the Internet in reducing people’s loneliness, which is an important factor affecting well-being. Loneliness not only leads to depression but also reduces people’s life satisfaction and overall well-being [102,103]. Interpersonal interaction is an important element impacting loneliness [104]. Since Internet usage promotes communication, a natural question arises regarding whether it helps to decrease loneliness through this mechanism. If this speculation holds true, the robustness of the conclusions in this paper would be confirmed further. The existing research demonstrates that the Internet has enriched interpersonal communication channels [105]. Moreover, other studies reveal that interactions can help reduce loneliness, improve people’s well-being, and decrease depression [89,91,106]. In this paper, we present our findings that Internet usage lowers loneliness by promoting people’s communications with family and friends. Therefore, this study also contributes to the literature by elucidating the mechanisms underlying the well-being and emotional benefits of Internet use [107].



Furthermore, compared with previous studies supporting the positive effects of Internet usage [14,15,16,17,87,89], we also find heterogeneities in its impact from multiple perspectives. It is clear that not everyone gains equally from Internet use. The positive role of the Internet on interpersonal communication is more prominent for people with more frequent online socialization and wider self-presentation, better online skills, a younger age, higher educational levels, and who are living in urban areas. Some subgroups benefit more from Internet usage, while those who have been left behind in the digital age gain less. Heterogeneity analysis enriches the literature on the impact of the Internet, helping us to better identify vulnerable groups in the Internet era and create effective public policies accordingly.




9.2. Practical Implications


With the rapid progress of online technology, traditional face-to-face communication is gradually shifting toward social networking via the Internet as people are becoming immersed in the digital age. The Internet not only drives economic development but also helps people to interact with each other at a lower cost and in a more convenient way. The policy implications of this paper include the following recommendations.



First, the network infrastructure should be improved and updated to make better use of the Internet, to facilitate interpersonal communication among people. In the fast-changing world of information, the Internet has provided people with more and more convenient communication channels. We should continue to make better use of more advanced Internet technologies and improve the quality of the network, in order to enhance people’s online experience. Emerging technologies, such as 5G, should be applied to help people obtain more convenient and cheaper access to the Internet to improve their interpersonal communication and enhance social welfare.



Second, this paper reports that the Internet promotes interpersonal contact, thereby weakening people’s sense of loneliness. Therefore, establishing high-quality online communities via social networks is needed to help people enhance their well-being through further interactions. For those who suffer from loneliness, providing them with better access to the Internet may be an effective way to enhance their welfare. From the perspective of mental health, loneliness is related to an increased risk of mental disorders, such as depression, anxiety, and even dementia. Therefore, it is worth recommending that sufferers use the Internet to enhance their communications with others. For people with communication difficulties, online interactions can help them overcome their fear and help them to get in touch with others, thus establishing better social networks [90].



Third, policymakers should pay more attention to vulnerable subgroups in the Internet age, including older people and those with poorer online skills, those who are less well-educated, and those living in rural areas. These groups gain fewer benefits from Internet usage. Therefore, it is important to help them master the necessary online skills and provide them with more convenient and less expensive access to the Internet. For example, the network coverage should be extended to more remote and rural areas and the Internet connectivity there needs to be improved so that as many people as possible have equal access to the Internet. In addition, with the rapid development of Internet technology, individuals with lower education levels and older age may not be able to update their Internet skills. This may mean that they are unable to gain the benefits of Internet usage in terms of interpersonal communication. Therefore, in the context of the rapid application of emerging online technologies, enhancing the Internet skills of these vulnerable subgroups should be emphasized.





10. Limitations


First, since CGSS data is based on subjective answers, both the explanatory and explained variables in this paper are subjective indicators and there may, thus, be measurement errors caused by subjectivity. Although different variables are used as dependent variables in the robustness checks, confirming the positive effect of Internet usage on interpersonal interactions, these measures are also subjective. Therefore, we look forward to further testing the relationship between Internet usage and interpersonal contacts based on objective indicators in the future.



Second, as CGSS does not provide detailed information concerning the amount of time that people spend on the Internet for various purposes, we are unable to examine the effects of different types of online activities on interpersonal communications. In this regard, if people use the Internet mainly for working or for entertainment, rather than for interpersonal contacts, then online activities may well have a different effect on their communications with family members and friends. In the heterogeneity analysis, this research divided the sample into subgroups with different degrees of online social interactions and different preferences for online self-presentation. The results show that the impacts of Internet usage on communication with family and friends are only significant among those who habitually use the Internet to socialize and post updates. This indirectly examines the impact of different types of Internet usage on communications. We look forward to further investigating this issue in the future, on the basis of more detailed online data.



Third, this paper examines the impact of Internet usage on interpersonal communications in general. However, it is still not clear how Internet usage affects people’s face-to-face interactions. Due to data limitations, we are unable to directly test the quality of offline personal relationships, for example, changes in conversational topics, the willingness to broach topics discussed on the Internet, and the inclination to reveal true thoughts in a face-to-face relationship. The effects of Internet use on the quality of offline communications will be a very valuable research direction in the future.







Author Contributions


C.L. contributed to the conception and design of the study and performed the statistical analysis. Y.X. generated the tables and figures, respectively, based on C.L.’s analysis. C.L. wrote the first draft of the manuscript. G.N., K.G. and Q.L. worked on revisions of the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Humanities and Social Science Research Project of the Ministry of Education of China (grant number 19YJC790055); the Project of the Natural Science Foundation of China (grant number 71973081); the Project of the Natural Science Foundation of Shandong Province, China (grant number ZR2020QG038); the Project of the Social Science Foundation of Shandong Province, China (grant number 19DJJJ08), and the Project of Teaching Reform of Shandong University (grant number Y2022007).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data that support the findings of this study are available from the Chinese General Social Survey (CGSS, http://cgss.ruc.edu.cn/English/Home.htm (accessed on 25 September 2022). Restrictions apply to the availability of these data, which were used under license for this study. Data are also available from the authors with the permission of the CGSS.




Conflicts of Interest


The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.




References


	



Internet Usage Statistics. The Internet Big Picture World Internet Users and 2022 Population Stats. Available online: https://internetworldstats.com/stats.htm (accessed on 27 September 2022).

	



Yan, J.; Wang, Y.; Liu, Z.; Huang, Y.; Wang, X. The Impact of “Internet plus” on the Business Models Transformation of Traditional Enterprises. In Proceedings of the Thirteenth International Conference on Management Science and Engineering Management, Ontario, ON, Canada, 5–8 August 2019. [Google Scholar]

	



Han, Y.; Lie, R.K.; Guo, R. The Internet Hospital as a Telehealth Model in China: Systematic Search and Content Analysis. J. Med. Internet Res. 2020, 22, e17995. [Google Scholar] [CrossRef]

	



He, J. Opportunities and Countermeasures of regional economic development based on Internet Environment. In Proceedings of the IOP Conference Series: Earth and Environmental Science, Kamakura City, Japan, 10–11 October 2020. [Google Scholar]

	



Wang, J.D.; Dong, K.Y.; Sha, Y.Z.; Yan, C. Envisaging the carbon emissions efficiency of digitalization: The case of the internet economy for China. Technol. Forecast. Soc. Chang. 2022, 184, 121965. [Google Scholar] [CrossRef]

	



Peng, Y.I.; Chan, Y.S. Do Internet users lead a healthier lifestyle? J. Appl. Gerontol. 2018, 39, 277–284. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Y.; Xu, J.; Xie, T. The association of Internet use intensity and lifestyle behaviors during the COVID-19 pandemic: A cross-sectional study in Chinese adults. Front. Public Health 2022, 10, 934306. [Google Scholar] [CrossRef]

	



Dana, L.M.; Hart, E.; McAleese, A.; Bastable, A.; Pettigrew, S. Factors associated with ordering food via online meal ordering services. Public Health Nutr. 2021, 24, 5704–5709. [Google Scholar] [CrossRef]

	



Büttner, C.M.; Gloster, A.T.; Greifeneder, R. Your phone ruins our lunch: Attitudes, norms, and valuing the interaction predict phone use and phubbing in dyadic social interactions. Mob. Media Commun. 2021, 10, 387–405. [Google Scholar] [CrossRef]

	



Tammisalo, K.; Rotkirch, A. Effects of information and communication technology on the quality of family relationships: A systematic review. J. Soc. Pers. Relat 2022, 39, 2724–2765. [Google Scholar] [CrossRef]

	



Lee, S.J.; Chae, Y.G. Children’s Internet use in a family context: Influence on family relationships and parental mediation. Cyberpsychol. Behav. 2007, 10, 640–644. [Google Scholar] [CrossRef]

	



Goel, A.; Jaiswal, A.; Manchanda, S.; Gautam, V.; Aneja, J.; Raghav, P. Burden of internet addiction, social anxiety and social phobia among University students, India. J. Fam. Med. Prim. Care 2020, 9, 3607. [Google Scholar] [CrossRef]

	



Cataldo, I.; Lepri, B.; Neoh, M.J.Y.; Esposito, G. Social media usage and development of psychiatric disorders in childhood and adolescence: A review. Front. Psychiatry 2021, 11, 508595. [Google Scholar] [CrossRef]

	



Holtzman, S.; Kushlev, K.; Wozny, A.; Godard, R. Long-distance texting: Text messaging is linked with higher relationship satisfaction in long-distance relationships. J. Soc. Pers. Relat. 2021, 38, 35433565. [Google Scholar] [CrossRef] [PubMed]

	



Thulin, E. Always on my mind: How smartphones are transforming social contact among young Swedes. Young 2018, 26, 465–483. [Google Scholar] [CrossRef]

	



Fibæk Bertel, T.; Ling, R. “It’s just not that exciting anymore”: The changing centrality of SMS in the everyday lives of young Danes. New Media Soc. 2016, 18, 1293–1309. [Google Scholar] [CrossRef]

	



Taipale, S.; Farinosi, M. The Big Meaning of Small Messages: The Use of WhatsApp in Intergenerational Family Communication. In Proceedings of the International Conference on Human Aspects of IT for the Aged Population, Las Vegas, NV, USA, 1 June 2018. [Google Scholar]

	



Gong, W.J.; Sit, S.M.M.; Wong, B.Y.M.; Wu, S.Y.D.; Lai, A.Y.K.; Ho, S.Y.; Wang, M.P.; Lam, T.H. Associations of face-to-face and instant messaging family communication and their contents with family wellbeing and personal happiness amidst the COVID-19 pandemic. Front. Psychiatry 2022, 13, 780714. [Google Scholar] [CrossRef]

	



Gong, W.J.; Wong, B.Y.M.; Ho, S.Y.; Lai, A.Y.K.; Zhao, S.Z.; Wang, M.P.; Lam, T.H. Family e-chat group use was associated with family wellbeing and personal happiness in Hong Kong adults amidst the COVID-19 pandemic. Int. J. Environ. Res. Public Health 2021, 18, 9139. [Google Scholar] [CrossRef]

	



Langlinais, L.A.; Howard, H.A.; Houghton, J.D. Trust me: Interpersonal communication dominance as a tool for influencing interpersonal trust between coworkers. Int. J. Bus. Commun. 2022, 232948842210809. [Google Scholar] [CrossRef]

	



Kozyreva, A.; Lewandowsky, S.; Hertwig, R. Citizens versus the internet: Confronting digital challenges with cognitive tools. Psychol. Sci. Publ. Int. 2020, 21, 103–156. [Google Scholar] [CrossRef]

	



Meier, A.; Schäfer, S. The positive side of social comparison on social network sites: How envy can drive inspiration on Instagram. Cyberpsychol. Behav. Soc. Netw. 2018, 21, 411–417. [Google Scholar] [CrossRef]

	



Ferguson, C.J.; Copenhaver, A.; Markey, P. Reexamining the findings of the American Psychological Association’s 2015 task force on violent media: A meta-analysis. Perspect. Psychol. Sci. 2020, 15, 1423–1443. [Google Scholar] [CrossRef]

	



Teng, Z.; Yang, C.; Stomski, M.; Nie, Q.; Guo, C. Violent video game exposure and bullying in early adolescence: A longitudinal study examining moderation of trait aggressiveness and moral identity. Psychol. Violence 2022, 12, 149–159. [Google Scholar] [CrossRef]

	



Segrin, C.; Flora, J. Extended Family Relationships. In Family Communication, 3rd ed.; Routledge: Oxfordshire, UK, 2018; pp. 21–22. [Google Scholar]

	



Fatahi, N. Misunderstandings in Interpersonal and Inter-Professional Communication and their Impact On Health Outcomes and Patient Safety. Arch. Clin. Med. Case Rep. 2019, 3, 585–590. [Google Scholar] [CrossRef]

	



Malecki, K.M.; Keating, J.A.; Safdar, N. Crisis communication and public perception of COVID-19 risk in the era of social media. Clin. Infect. Dis. 2021, 72, 697–702. [Google Scholar] [CrossRef] [PubMed]

	



Allen, T.D.; Golden, T.D.; Shockley, K.M. How effective is telecommuting? Assessing the status of our scientific findings. Psychol. Sci. Publ. Int. 2015, 16, 40–68. [Google Scholar] [CrossRef] [PubMed]

	



Reinecke, L.; Trepte, S. Authenticity and well-being on social network sites: A two-wave longitudinal study on the effects of online authenticity and the positivity bias in SNS communication. Comput. Hum. Behav. 2014, 30, 95–102. [Google Scholar] [CrossRef]

	



Jang, W.E.; Bucy, E.P.; Cho, J. Self-esteem moderates the influence of self-presentation style on Facebook users’ sense of subjective well-being. Comput. Hum. Behav. 2018, 85, 190–199. [Google Scholar] [CrossRef]

	



Bayer, J.B.; Triệu, P.; Ellison, N.B. Social media elements, ecologies, and effects. Annu. Rev. Psychol. 2020, 71, 471–497. [Google Scholar] [CrossRef]

	



Twenge, J.M.; Joiner, T.E.; Rogers, M.L.; Martin, G.N. Increases in depressive symptoms, suicide-related outcomes, and suicide rates among US adolescents after 2010 and links to increased new media screen time. Clin. Psychol. Sci. 2018, 6, 3–17. [Google Scholar] [CrossRef]

	



Kreski, N.; Platt, J.; Rutherford, C.; Olfson, M.; Odgers, C.; Schulenberg, J.; Keyes, K.M. Social media use and depressive symptoms among United States adolescents. J. Adolesc. Health 2021, 68, 572–579. [Google Scholar] [CrossRef]

	



Ding, H.; Zhang, C.; Xiong, W. Associations between Mobile Internet Use and Self-Rated and Mental Health of the Chinese Population: Evidence from China Family Panel Studies 2020. Behav. Sci. 2022, 12, 221. [Google Scholar] [CrossRef]

	



Verduyn, P.; Ybarra, O.; Résibois, M.; Jonides, J.; Kross, E. Do social network sites enhance or undermine subjective well-being? A critical review. Soc. Issues Policy Rev. 2017, 11, 274–302. [Google Scholar] [CrossRef]

	



Lin, R.; van de Ven, N.; Utz, S. What triggers envy on Social Network Sites? A comparison between shared experiential and material purchases. Comput. Hum. Behav. 2018, 85, 271–281. [Google Scholar] [CrossRef] [PubMed]

	



Liu, D.; Baumeister, R.F.; Yang, C.C.; Hu, B. Digital communication media use and psychological well-being: A meta-analysis. J. Comput.-Mediat. Comm. 2019, 24, 259–273. [Google Scholar] [CrossRef]

	



Calvert, S.L.; Appelbaum, M.; Dodge, K.A.; Graham, S.; Nagayama Hall, G.C.; Hamby, S.; Fasig-Caldwell, L.G.; Citkowicz, M.; Galloway, D.P.; Hedges, L.V. The American Psychological Association Task Force assessment of violent video games: Science in the service of public interest. Am. Psychol. 2017, 72, 126. [Google Scholar] [CrossRef]

	



Maheu-Cadotte, M.A.; Cossette, S.; Dubé, V.; Fontaine, G.; Mailhot, T.; Lavoie, P.; Cournoyer, A.; Balli, F.; Mathieu-Dupuis, G. Effectiveness of serious games and impact of design elements on engagement and educational outcomes in healthcare professionals and students: A systematic review and meta-analysis protocol. BMJ Open 2018, 8, e019871. [Google Scholar] [CrossRef] [PubMed]

	



Ghoman, S.K.; Patel, S.D.; Cutumisu, M.; von Hauff, P.; Jeffery, T.; Brown, M.R.; Schmölzer, G.M. Serious games, a game changer in teaching neonatal resuscitation? A review. Arch. Dis. Child-Fetal 2020, 105, 98–107. [Google Scholar] [CrossRef]

	



Hussain, Z.; Ng, D.M.; Alnafisee, N.; Sheikh, Z.; Ng, N.; Khan, A.; Hussain, A.; Aitken, D.; Sheikh, A. Effectiveness of virtual and augmented reality for improving knowledge and skills in medical students: Protocol for a systematic review. BMJ Open 2021, 11, e047004. [Google Scholar] [CrossRef]

	



Fontaine, G.; Cossette, S.; Maheu-Cadotte, M.A.; Mailhot, T.; Deschênes, M.F.; Mathieu-Dupuis, G.; Côté, J.; Gagnon, M.P.; Dubé, V. Efficacy of adaptive e-learning for health professionals and students: A systematic review and meta-analysis. BMJ Open 2019, 9, e025252. [Google Scholar] [CrossRef]

	



Gómez, R.L.; Suárez, A.M. Gaming to succeed in college: Protocol for a scoping review of quantitative studies on the design and use of serious games for enhancing teaching and learning in higher education. Int. J. Educ. Res. Open 2021, 2, 100021. [Google Scholar] [CrossRef]

	



Bayer, J.; LaRose, R. Technology Habits: Progress, Problems, and Prospects. In The Psychology of Habit, 2nd ed.; Verplanken, B., Ed.; Springer: Cham, Switzerland, 2018; pp. 111–130. [Google Scholar]

	



Online Nation 2020 Report. Available online: https://www.ofcom.org.uk/__data/assets/pdf_file/0027/196407/online-nation-2020-report.pdf (accessed on 23 September 2022).

	



Lin, M.P. Prevalence of internet addiction during the COVID-19 outbreak and its risk factors among junior high school students in Taiwan. Int. J. Environ. Res. Public Health 2020, 17, 8547. [Google Scholar] [CrossRef]

	



Lozano-Blasco, R.; Robres, A.Q.; Sánchez, A.S. Internet addiction in young adults: A meta-analysis and systematic review. Comput. Hum. Behav. 2022, 130, 107201. [Google Scholar] [CrossRef]

	



Su, W.; Han, X.; Yu, H.; Wu, Y.; Potenza, M.N. Do men become addicted to internet gaming and women to social media? A meta-analysis examining gender-related differences in specific internet addiction. Comput. Hum. Behav. 2020, 113, 106480. [Google Scholar] [CrossRef]

	



Feng, Y.; Ma, Y.; Zhong, Q. The relationship between adolescents’ stress and internet addiction: A mediated-moderation model. Front. Psychol. 2019, 10, 2248. [Google Scholar] [CrossRef] [PubMed]

	



Miskulin, I.; Simic, I.; Pavlovic, N.; Kovacevic, J.; Fotez, I.; Kondza, G.; Palenkic, H.; Bilic-Kirin, V.; Kristic, M.; Miskulin, M. Personality Traits of Croatian University Students with Internet Addiction. Behav. Sci. 2022, 12, 173. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, S.; Su, W.; Han, X.; Potenza, M.N. Rich Get Richer: Extraversion Statistically Predicts Reduced Internet Addiction through Less Online Anonymity Preference and Extraversion Compensation. Behav. Sci. 2022, 12, 193. [Google Scholar] [CrossRef] [PubMed]

	



Mesce, M.; Cerniglia, L.; Cimino, S. Body Image Concerns: The Impact of Digital Technologies and Psychopathological Risks in a Normative Sample of Adolescents. Behav. Sci. 2022, 12, 255. [Google Scholar] [CrossRef]

	



Kroencke, L.; Harari, G.M.; Back, M.D.; Wagner, J. Well-being in social interactions: Examining personality-situation dynamics in face-to-face and computer-mediated communication. J. Pers. Soc. Psychol. 2022, in press. [CrossRef]

	



Eganov, A.; Cherepov, E.; Romanova, L.; Bykov, V. Interpersonal communication of students and mental health data. J. Phys. Educ. Sport 2020, 20, 2405–2408. [Google Scholar]

	



Adams, S.K.; Murdock, K.K.; Daly-Cano, M.; Rose, M. Sleep in the social world of college students: Bridging interpersonal stress and fear of missing out with mental health. Behav. Sci. 2020, 10, 54. [Google Scholar] [CrossRef]

	



Van Tienoven, T.P.; Minnen, J.; Daniels, S.; Weenas, D.; Raaijmakers, A.; Glorieux, I. Calculating the social rhythm metric (SRM) and examining its use in interpersonal social rhythm therapy (IPSRT) in a healthy population study. Behav. Sci. 2014, 4, 265–277. [Google Scholar] [CrossRef]

	



Theiss, J.A. Family communication and resilience. J. Appl. Commun. Res. 2018, 46, 10–13. [Google Scholar] [CrossRef]

	



Romera, E.M.; Camacho, A.; Ortega-Ruiz, R.; Falla, D. Cybergossip, cyberaggression, problematic Internet use and family communication. Comunicar 2021, 29, 67. [Google Scholar] [CrossRef]

	



Jiang, S.; Zhang, L.; Teo, K. Social use of fitness apps and physical activity knowledge: The roles of information elaboration and interpersonal communication. J. Broadcast. Electron. 2021, 65, 549–574. [Google Scholar] [CrossRef]

	



Zheng, Y.; Zheng, S.; Bao, L. Investigation and Interpersonal Relationship of College Students with Intelligent Big Data. Sci. Program. 2022, 2022, 2780841. [Google Scholar] [CrossRef]

	



Hamid, A.S.; Anuar, A.Z. Cultural influences on interpersonal communication among a different gender of KUPTM KL students. Hum. Sustain. Procedia 2022, 2, 56–65. [Google Scholar]

	



Ma, J.; Lin, B. The Impact of College Students’ Social Anxiety on Interpersonal Communication Skills: A Moderated Mediation Model. Sci. Soc. Res. 2022, 4, 101–108. [Google Scholar] [CrossRef]

	



Lai, A.Y.; Lam, E.Y.; Fabrizo, C.; Lee, D.P.; Wan, A.N.; Tsang, J.S.; Ho, L.M.; Stewart, S.M.; Lam, T.H. A community-based lifestyle-integrated physical activity intervention to enhance physical activity, positive family communication, and perceived health in deprived families: A cluster randomized controlled trial. Front. Public Health 2020, 8, 434. [Google Scholar] [CrossRef]

	



Raisamo, R.; Salminen, K.; Rantala, J.; Farooq, A.; Ziat, M. Interpersonal Haptic Communication: Review and Directions for the Future. Int. J. Hum. Comput. Stud. 2022, 166, 102881. [Google Scholar] [CrossRef]

	



Kushlev, K.; Dunn, E.W. Smartphones distract parents from cultivating feelings of connection when spending time with their children. J. Soc. Pers. Relat. 2019, 36, 1619–1639. [Google Scholar] [CrossRef]

	



Kushlev, K.; Proulx, J.D.; Dunn, E.W. Digitally connected, socially disconnected: The effects of relying on technology rather than other people. Comput. Hum. Behav. 2017, 76, 68–74. [Google Scholar] [CrossRef]

	



Hall, J.A.; Johnson, R.M.; Ross, E.M. Where does the time go? An experimental test of what social media displaces and displaced activities’ associations with affective well-being and quality of day. New Media Soc. 2019, 21, 674–692. [Google Scholar] [CrossRef]

	



Mannell, K. Plural and porous: Reconceptualizing the boundaries of mobile messaging group chats. J. Comput.-Mediat. Comm. 2020, 25, 274–290. [Google Scholar] [CrossRef]

	



Zhou, X.; Krishnan, A. What predicts exercise maintenance and well-being? Examining the influence of health-related psychographic factors and social media communication. Health Commun. 2019, 34, 589–597. [Google Scholar] [CrossRef] [PubMed]

	



Zaine, I.; Frohlich, D.M.; Rodrigues, K.R.; Cunha, B.C.; Orlando, A.F.; Scalco, L.F.; Pimentel, M.D. Promoting social connection and deepening relations among older adults: Design and qualitative evaluation of media parcels. J. Med. Internet Res. 2019, 21, e14112. [Google Scholar] [CrossRef] [PubMed]

	



Roberts, J.A.; David, M.E. The social media party: Fear of missing out (FoMO), social media intensity, connection, and well-being. Int. J. Hum. Comput. Interact. 2020, 36, 386–392. [Google Scholar] [CrossRef]

	



Forest, A.L.; Wood, J.V. When social networking is not working: Individuals with low self-esteem recognize but do not reap the benefits of self-disclosure on Facebook. Psychol. Sci. 2012, 23, 295–302. [Google Scholar] [CrossRef]

	



Cyne, S.M.; Rogers, A.A.; Zurcher, J.D.; Stockdale, L.; Booth, M. Does time spent using social media impact mental health?: An eight year longitudinal study. Comput. Hum. Behav. 2020, 104, 106160. [Google Scholar] [CrossRef]

	



Yatan Pal Singh, B.; Singh, S.; Doric, A.; Stevanovic, D.; Knez, R.; Roy Chowdhury, M.R.; Kafali, H.Y.; Sharma, P.; Vally, Z.; Vi Vu, T.; et al. Can daily internet use time screen for problematic internet use among college students? A receiver operator characteristic curve-based multi-country study. Neurol. Psychiatry Brain Res. 2020, 38, 43–48. [Google Scholar] [CrossRef]

	



Lessard, L.M.; Juvonen, J. Developmental changes in the frequency and functions of school-related communication with friends and family across high school: Effects on college enrollment. Dev. Psychol. 2022, 58, 575–588. [Google Scholar] [CrossRef]

	



Smith, N.A.; Brown, J.L.; Tran, T.; Suárez-Orozco, C. Parents, friends and immigrant youths’ academic engagement: A mediation analysis. Int. J. Psychol. 2020, 55, 743–753. [Google Scholar] [CrossRef]

	



Heshmat, Y.; Neustaedter, C. Family and Friend Communication over Distance in Canada During the COVID-19 Pandemic. In Proceedings of the Designing Interactive Systems Conference 2021, New York, NY, USA, 28 June–2 July 2021. [Google Scholar]

	



Lopez, A.G.; Cuarteros, K.G. Exploring the effects of social media on interpersonal communication among family members. Can. J. Fam. Youth 2019, 12, 66–80. [Google Scholar] [CrossRef]

	



Zhang, K.; Kim, K.; Silverstein, N.M.; Song, Q.; Burr, J.A. Social media communication and loneliness among older adults: The mediating roles of social support and social contact. Gerontologist 2020, 61, 888–896. [Google Scholar] [CrossRef] [PubMed]

	



Maheux, A.J.; Nesi, J.; Galla, B.M.; Roberts, S.R.; Choukas-Bradley, S. Grateful: Longitudinal asociations between adolescents’ social media use and gratitude during the COVID-19 pandemic. J. Res. Adolesc. 2021, 31, 734–747. [Google Scholar] [CrossRef] [PubMed]

	



Akrim, A.; Dalle, J. Mobile phone and family happiness, mediating role of marital communication: An attachment theory perspective. Int. J. Interact. Mob. Technol. (IJIM) 2021, 15, 107. [Google Scholar] [CrossRef]

	



Kushlev, K. Media technology and well-being: A complementarity-interference model. In Handbook of Well-Being; Diener, E., Oishi, S., Tay, L., Eds.; DEF Publishers: Salt Lake City, UT, USA, 2018. [Google Scholar]

	



Allcott, H.; Braghieri, L.; Eichmeyer, S.; Gentzkow, M. The welfare effects of social media. Am. Econ. Rev. 2020, 110, 629–676. [Google Scholar] [CrossRef]

	



Demirtaş, O.O.; Alnak, A.; Coşkun, M. Lifetime depressive and current social anxiety are associated with problematic internet use in adolescents with ADHD: A cross-sectional study. Child Adolesc. Ment. Health 2020, 26, 220–227. [Google Scholar] [CrossRef]

	



Affouneh, S.; Mahamid, F.A.; Berte, D.Z.; Shaqour, A.Z.; Shayeb, M. The efficacy of a training program for social skills in reducing addictive Internet behaviors among Palestinian university students. Psicol. Reflexão Crítica 2021, 34, 19. [Google Scholar] [CrossRef]

	



Jarrar, Y.; Awobamise, A.O.; Nweke, G.E. The mediating effect of social anxiety on the relationship between social media use and body dissatisfaction among university students. Front. Commun. 2022, 7, 900257. [Google Scholar] [CrossRef]

	



Lieberman, A.; Schroeder, J. Two social lives: How differences between online and offline interaction influence social outcomes. Curr. Opin. Psychol. 2020, 31, 16–21. [Google Scholar] [CrossRef]

	



Hertlein, K.M.; Chan, D. The rationale behind texting, videoconferencing, and mobile phones in couple relationships. Marriage Fam. Rev. 2020, 56, 739–763. [Google Scholar] [CrossRef]

	



Wallinheimo, A.S.; Evans, S.L. Patterns of internet use, and associations with loneliness, amongst middle-aged and older adults during the COVID-19 pandemic. Healthcare 2020, 10, 1179. [Google Scholar] [CrossRef]

	



Sandstrom, G.M.; Boothby, E.J.; Cooney, G. Talking to strangers: A week-long intervention reduces psychological barriers to social connection. J. Exp. Soc. Psychol. 2022, 102, 104356. [Google Scholar] [CrossRef]

	



Sun, J.; Harris, K.; Vazire, S. Is well-being associated with the quantity and quality of social interactions? J. Pers. Soc. Psychol. 2022, 119, 1478–1496. [Google Scholar] [CrossRef] [PubMed]

	



Mihaylov, E.; Tijdens, K.G. Measuring the Routine and Non-Routine Task Content of 427 Four-Digit ISCO-08 Occupations; Tinbergen Institute Discussion Paper TI 2019–035/V; VRIJE Universiteit Amsterdam: Amsterdam, The Netherlands, 2019. [Google Scholar]

	



Acemoglu, D.; Restrepo, P. Robots and jobs: Evidence from US labor markets. J. Polit. Econ. 2020, 128, 2188–2244. [Google Scholar] [CrossRef]

	



Ibrahim, J.G.; Molenberghs, G. Missing data methods in longitudinal studies: A review. Test 2009, 18, 1–43. [Google Scholar] [CrossRef]

	



Kropko, J.; Goodrich, B.; Gelman, A.; Hill, J. Multiple Imputation for Continuous and Categorical Data: Comparing Joint Multivariate Normal and Conditional Approaches. Polit. Anal. 2014, 22, 497–519. [Google Scholar] [CrossRef]

	



Baraldi, A.N.; Enders, C.K. Missing data analyses. In The Cambridge Handbook of Research Methods in Clinical Psychology, 2nd ed.; Wright, A.G.C., Hallquist, M.N., Eds.; Cambridge University Press: Cambridge, UK, 2020; pp. 444–466. [Google Scholar]

	



Guo, Z.; Zhu, B. Does mobile Internet use affect the loneliness of older Chinese adults? An instrumental variable quantile analysis. Int. J. Environ. Res. Public Health 2022, 19, 5575. [Google Scholar] [CrossRef]

	



Tang, D.; Jin, Y.; Zhang, K.; Wang, D. Internet use, social networks, and loneliness among the older population in China. Front. Psychol. 2022, 13, 895141. [Google Scholar] [CrossRef]

	



Gilmour, J.; Machin, T.; Brownlow, C.; Jeffries, C. Facebook-based social support and health: A systematic review. Psychol. Pop. Media 2020, 9, 328–346. [Google Scholar] [CrossRef]

	



Yan, M. A genealogy of the concept of Chaxu Geju. Sociol. Stud. 2016, 5, 189–214. (In Chinese) [Google Scholar]

	



Zhang, J.; Madigan, S.; Browne, D. Caregivers’ psychological distress, technology use, and parenting: The importance of a multidimensional perspective. Comput. Hum. Behav. 2022, 134, 107324. [Google Scholar] [CrossRef]

	



Gubler, D.A.; Makowski, L.M.; Troche, S.J.; Schlegel, K. Loneliness and Well-Being During the COVID-19 Pandemic: Associations with Personality and Emotion Regulation. J. Happiness Stud. 2020, 22, 2323–2342. [Google Scholar] [CrossRef] [PubMed]

	



Loades, M.E.; Chatburn, E.; Higson-Sweeney, N.; Reynolds, S.; Shafran, R.; Brigden, A.; Linney, C.; McManus, M.N.; Borwick, C.; Crawley, E. Rapid systematic review: The impact of social isolation and loneliness on the mental health of children and adolescents in the context of COVID-19. J. Am. Acad. Child Psychiatry 2020, 59, 1218–1239. [Google Scholar] [CrossRef] [PubMed]

	



Hajek, A.; König, H.H. Social isolation and loneliness of older adults in times of the COVID-19 pandemic: Can use of online social media sites and video chats assist in mitigating social isolation and loneliness? Gerontology 2020, 67, 121–124. [Google Scholar] [CrossRef] [PubMed]

	



Kürtüncü, M.; Ayyıldız, T.K.; Kurt, A. An examination of smartphone addiction and loneliness among high school students according to various variables: A sample from Turkey. Perspect. Psychiatr. Care 2020, 57, 941–947. [Google Scholar] [CrossRef]

	



Nakagomi, A.; Shiba, K.; Kondo, K.; Kawachi, I. Can online communication prevent depression among older reople? A longitudinal analysis. J. Appl. Gerontol. 2020, 41, 167–175. [Google Scholar] [CrossRef]

	



Hartanto, A.; Yong, J.C.; Toh, W.X.; Lee, S.T.H.; Tng, G.Y.Q.; Tov, W. Cognitive, social, emotional, and subjective health benefits of computer use in adults: A 9-year longitudinal study from the midlife in the United States (MIDUS). Comput. Hum. Behav. 2019, 104, 106179. [Google Scholar] [CrossRef]








[image: Behavsci 12 00425 g001 550] 





Figure 1. The theoretical framework of the study. 
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Table 1. Summary statistics.
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	Variable
	Description
	Obs.
	Mean
	Std. Dev.
	Min.
	Max.





	Dependent Variable
	
	
	
	
	
	



	Family communication
	Number of hours communicating with family per week
	3740
	22.394
	23.475
	0
	98



	Friends communication
	Number of hours communicating with friends per week
	3722
	7.467
	9.874
	0
	98



	Explanatory Variables
	
	
	
	
	
	



	Internet usage
	Number of hours using the Internet per week
	3857
	11.405
	17.921
	0
	98



	Control Variables
	
	
	
	
	
	



	Demographic Characteristics
	
	
	
	
	
	



	Whether female
	Yes = 1, No = 0
	3857
	0.515
	0.500
	0
	1



	Age
	Age
	3857
	48.573
	15.128
	18
	75



	Age_squared
	Squared term of age
	3654
	2588.095
	1439.85
	324
	5625



	Working Characteristics
	
	
	
	
	
	



	ln_Income
	Logarithm of personal total income (RMB)
	3837
	8.351
	3.858
	0
	16.111



	Whether working in the system
	Yes = 1, No = 0
	3851
	0.065
	0.247
	0
	1



	Whether having pension
	Yes = 1, No = 0
	3853
	0.718
	0.450
	0
	1



	Whether having medical insurance
	Yes = 1, No = 0
	3854
	0.930
	0.256
	0
	1



	Human Capital Characteristics
	
	
	
	
	
	



	Education level
	1–13 levels
	3857
	0.111
	0.315
	0
	1



	Health status
	1–5 levels
	3857
	0.558
	0.497
	0
	1



	Social Characteristics
	
	
	
	
	
	



	Whether ethnic minorities
	Yes = 1, No = 0
	3857
	0.075
	0.264
	0
	1



	Whether religious believer
	Yes = 1, No = 0
	3857
	0.099
	0.298
	0
	1



	Whether CPC member
	Yes = 1, No = 0
	3855
	0.101
	0.301
	0
	1



	Family Characteristics
	
	
	
	
	
	



	Family size
	Number of members in the family
	3855
	2.921
	1.595
	1
	30



	Number of children
	Number of children in the family
	3852
	1.592
	1.243
	0
	22



	Province dummies
	
	
	
	
	
	







Notes: The education level is classified from 1 to 13: 1—without any education, 2—kindergarten, 3—primary school, 4—junior high school, 5—vocational high school, 6—ordinary high school, 7—technical secondary school, 8—technical high school, 9—junior college (adult education), 10—junior college (regular education), 11—undergraduate (adult education), 12—undergraduate (regular education), 13—postgraduate and above. Health status is based on the self-rated health levels from 1 to 5: 1—very unhealthy, 2—relatively unhealthy, 3—medium, 4—relatively healthy, 5—very healthy.
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Table 2. Benchmark results.
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Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS

	
(5) OLS

	
(6) OLS




	
Variable

	
Family Communication

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.094 ***

(0.026)

	
0.086 ***

(0.027)

	
0.095 ***

(0.028)

	
0.050 ***

(0.012)

	
0.043 ***

(0.011)

	
0.051 ***

(0.012)




	
Whether the participant is female

	
1.544 **

(0.765)

	
1.133

(0.802)

	
1.396 *

(0.807)

	
−0.306

(0.319)

	
−0.511

(0.330)

	
−0.506

(0.328)




	
Age

	
0.620 ***

(0.164)

	
0.682 ***

(0.176)

	
0.543 ***

(0.180)

	
−0.177 **

(0.069)

	
−0.164 **

(0.073)

	
−0.147 *

(0.076)




	
Age_squared

	
−0.005 ***

(0.002)

	
−0.006 ***

(0.002)

	
−0.004 **

(0.002)

	
0.002 **

(0.001)

	
0.002 **

(0.001)

	
0.002 **

(0.001)




	
ln_Income

	

	
−0.173

(0.114)

	
−0.092

(0.114)

	

	
0.013

(0.042)

	
0.040

(0.044)




	
Whether the participant is working in the system

	

	
−1.481

(1.360)

	
−1.250

(1.469)

	

	
−0.074

(0.597)

	
−0.125

(0.640)




	
Whether the participant has a pension

	

	
0.914

(0.956)

	
0.270

(0.988)

	

	
−0.828 **

(0.392)

	
−0.694 *

(0.408)




	
Whether the participant has medical insurance

	

	
3.617 **

(1.486)

	
3.474 **

(1.491)

	

	
2.372 ***

(0.529)

	
2.259 ***

(0.531)




	
Education level

	

	

	
−1.816

(1.367)

	

	

	
0.246

(0.671)




	
Whether the participant is healthy

	

	

	
2.827 ***

(0.852)

	

	

	
1.077 ***

(0.355)




	
Whether the participant belongs to ethnic minorities

	

	

	
0.110

(1.703)

	

	

	
−0.754

(0.799)




	
Whether the participant is a religious believer

	

	

	
0.378

(1.397)

	

	

	
0.774

(0.650)




	
Whether the participant is a CPC member

	

	

	
0.468

(1.345)

	

	

	
−0.156

(0.612)




	
Family size

	

	

	
1.865 ***

(0.382)

	

	

	
0.046

(0.095)




	
Number of children

	

	

	
−0.192

(0.353)

	

	

	
−0.225

(0.144)




	
Province dummies

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Constant

	
3.642

(3.713)

	
0.648

(4.093)

	
−7.540

(4.852)

	
11.160 ***

(1.646)

	
9.307 ***

(1.801)

	
5.764 ***

(2.042)




	
Observations

	
3740

	
3532

	
3527

	
3722

	
3514

	
3507








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 3. Robustness checks using the Poisson model.






Table 3. Robustness checks using the Poisson model.





	
Model

	
(1) Poisson

	
(2) Poisson

	
(3) Poisson

	
(4) Poisson

	
(5) Poisson

	
(6) Poisson




	
Variable

	
Family Communication

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.004 ***

(0.001)

	
0.004 ***

(0.001)

	
0.004 ***

(0.001)

	
0.006 ***

(0.001)

	
0.005 ***

(0.001)

	
0.006 ***

(0.001)




	
Demographic Characteristics

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Working Characteristics

	
No

	
Yes

	
Yes

	
No

	
Yes

	
Yes




	
Human Capital Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Social Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Family Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Province dummies

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Constant

	
2.226 ***

(0.185)

	
2.076 ***

(0.205)

	
1.753 ***

(0.238)

	
2.481 ***

(0.194)

	
2.194 ***

(0.224)

	
1.702 ***

(0.262)




	
Observations

	
3740

	
3532

	
3527

	
3722

	
3514

	
3507








Notes: *** indicate significance at the levels of 1%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 4. Robustness checks, using other indicators of interpersonal communications.
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Model

	
(1) OLS

	
(2) Oprobit

	
(3) Ologit

	
(4) OLS

	
(5) Oprobit

	
(6) Ologit




	
Variable

	
Family Communication Frequency

	
Family Communication Frequency

	
Family Communication Frequency

	
Friends Communication Frequency

	
Friends Communication Frequency

	
Friends Communication Frequency






	
Internet usage

	
0.004 *

(0.002)

	
0.002 **

(0.001)

	
0.004 *

(0.002)

	
0.014 ***

(0.002)

	
0.008 ***

(0.001)

	
0.013 ***

(0.002)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Province dummies

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
3.659 ***

(0.461)

	

	

	
6.828 ***

(0.380)

	

	




	
Observations

	
3205

	
3205

	
3205

	
3217

	
3217

	
3217








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 5. Endogeneity tests: impacts on communications using an instrumental variable.
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Model

	
(1) First Stage

	
(2) 2SLS Second Stage

	
(3)First Stage

	
(4) 2SLS Second Stage




	
Variable

	
Internet Usage

	
Family Communication

	
Internet Usage

	
Friends Communication






	
Internet usage

	

	
0.606 **

(0.293)

	

	
0.249 **

(0.117)




	
Artificial Intelligence

	
7.440 ***

(1.729)

	

	
7.704 ***

(1.723)

	




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Province dummies

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
58.925 ***

(6.060)

	
−44.955 **

(19.463)

	
56.252 ***

(5.730)

	
−5.896

(7.888)




	
Observations

	
1889

	
1889

	
1880

	
1880








Notes: *** and ** indicate significance at the levels of 1% and 5%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 6. Replacing the missing values with the mean of the remaining values (OLS model).
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Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS

	
(5) OLS

	
(6) OLS




	
Variable

	
Family Communication

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.094 ***

(0.026)

	
0.098 ***

(0.027)

	
0.111 ***

(0.027)

	
0.050 ***

(0.012)

	
0.051 ***

(0.012)

	
0.058 ***

(0.012)




	
Demographic Characteristics

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Working Characteristics

	
No

	
Yes

	
Yes

	
No

	
Yes

	
Yes




	
Human Capital Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Social Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Family Characteristics

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Province dummies

	
No

	
No

	
Yes

	
No

	
No

	
Yes




	
Constant

	
3.642

(3.713)

	
1.317

(3.952)

	
−6.838

(4.692)

	
11.160 ***

(1.646)

	
9.288 ***

(1.712)

	
5.222 ***

(1.967)




	
Observations

	
3740

	
3740

	
3740

	
3740

	
3740

	
3740




	
Adjusted R2

	
0.009

	
0.011

	
0.051

	
0.012

	
0.014

	
0.036








Notes: *** indicate significance at the levels of 1%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 7. Further impacts on loneliness.
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Model

	
(1) Oprobit

	
(2) Poisson

	
(3) Oprobit

	
(4) Poisson

	
(5) Oprobit




	
Variable

	
Lonely_1

	
Friends Communication

	
Lonely_1

	
Family Communication

	
Lonely_1






	
Internet usage

	
−0.003 **

(0.001)

	
0.006 ***

(0.001)

	
−0.003 **

(0.001)

	
0.004 ***

(0.001)

	
−0.002 *

(0.001)




	
Friends communication

	

	

	
0.000

(0.002)

	

	




	
Family communication

	

	

	

	

	
−0.005 ***

(0.001)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Province dummies

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	

	
1.702 ***

(0.262)

	

	
1.753 ***

(0.238)

	




	
Observations

	
3615

	
3507

	
3499

	
3527

	
3518








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 8. Other effects of internet usage (overlong usage and anxiety).
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Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS

	
(5) OLS

	
(6) OLS




	
Variable

	
Overtime Online

	
Anxiety When Offline

	
Less Outdoor Activities

	
Family Complaints

	
Vision Impairment

	
Neck and Shoulder Pain






	
Internet usage

	
0.010 ***

(0.001)

	
0.008 ***

(0.001)

	
0.007 ***

(0.001)

	
0.006 ***

(0.001)

	
0.008 ***

(0.002)

	
0.008 ***

(0.002)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Province dummies

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
3.502 ***

(0.267)

	
2.940 ***

(0.275)

	
3.164 ***

(0.287)

	
3.847 ***

(0.280)

	
3.373 ***

(0.305)

	
2.942 ***

(0.310)




	
Observations

	
2198

	
2206

	
2206

	
2204

	
2200

	
2203




	
Ajusted/Pseudo R2

	
0.105

	
0.080

	
0.101

	
0.103

	
0.055

	
0.038








Notes: *** indicate significance at the levels of 1%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 9. Heterogeneity analysis, in terms of online contacts.






Table 9. Heterogeneity analysis, in terms of online contacts.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Less Online Social Contact

	
More Online Social Contact

	
Less Online Social Contact

	
More Online Social Contact




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.055

(0.081)

	
0.105 ***

(0.031)

	
0.033

(0.025)

	
0.053 ***

(0.013)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
10.825

(12.224)

	
−6.455

(5.955)

	
−0.647

(4.453)

	
10.655 ***

(2.724)




	
Observations

	
1701

	
1826

	
1685

	
1822








Notes: *** indicate significance at the levels of 1%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 10. Heterogeneity analysis in terms of online posts.






Table 10. Heterogeneity analysis in terms of online posts.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Fewer Online Posts

	
More Online Posts

	
Fewer Online Posts

	
More Online Posts




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.050

(0.047)

	
0.129 ***

(0.037)

	
0.036 **

(0.019)

	
0.051 ***

(0.015)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
0.503

(7.625)

	
−12.146 *

(7.119)

	
4.028

(2.927)

	
7.587 **

(3.146)




	
Observations

	
2284

	
1242

	
2260

	
1246








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 11. Heterogeneity analysis, in terms of Internet skills.






Table 11. Heterogeneity analysis, in terms of Internet skills.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Less Skilled in Internet

	
More Skilled in Internet

	
Less Skilled in Internet

	
More Skilled in Internet




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.025

(0.061)

	
0.118 ***

(0.033)

	
0.041 *

(0.024)

	
0.049 ***

(0.014)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
24.445

(16.486)

	
−10.005

(6.167)

	
−6.478

(4.713)

	
10.110 ***

(2.915)




	
Observations

	
1836

	
1675

	
1821

	
1670








Notes: *** and * indicate significance at the levels of 1% and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 12. Heterogeneity analysis, in terms of age.






Table 12. Heterogeneity analysis, in terms of age.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Younger than 35

	
Older than 35

	
Younger than 35

	
Older than 35




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.133 ***

(0.045)

	
0.058 *

(0.035)

	
0.059 ***

(0.020)

	
0.039 ***

(0.013)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
2.054

(4.982)

	
12.371 ***

(3.118)

	
6.489 ***

(1.970)

	
1.786 *

(1.079)




	
Observations

	
842

	
2685

	
845

	
2662








Notes: *** and * indicate significance at the levels of 1% and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 13. Heterogeneity analysis, in terms of education level.






Table 13. Heterogeneity analysis, in terms of education level.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Lower Education

	
Higher Education

	
Lower Education

	
Higher Education




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.077 **

(0.031)

	
0.147 **

(0.060)

	
0.044 ***

(0.012)

	
0.089 ***

(0.034)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
−4.015

(5.388)

	
−9.295

(14.546)

	
3.895 *

(2.298)

	
12.099 **

(5.454)




	
Observations

	
3141

	
386

	
3123

	
384








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 14. Heterogeneity analysis in terms of region.






Table 14. Heterogeneity analysis in terms of region.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Rural Residents

	
Urban Residents

	
Rural Residents

	
Urban Residents




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.086 **

(0.041)

	
0.096 **

(0.038)

	
0.041 ***

(0.014)

	
0.058 ***

(0.018)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
1.852

(6.737)

	
−12.355

(7.981)

	
4.046 *

(2.349)

	
9.693 **

(3.826)




	
Observations

	
2235

	
1280

	
2226

	
1269








Notes: ***, **, and * indicate significance at the levels of 1%, 5%, and 10%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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Table 15. Heterogeneity analysis in terms of migration.






Table 15. Heterogeneity analysis in terms of migration.





	
Model

	
(1) OLS

	
(2) OLS

	
(3) OLS

	
(4) OLS




	
Sample

	
Non-Migrants

	
Migrants

	
Non-Migrants

	
Migrants




	
Variable

	
Family Communication

	
Family Communication

	
Friends Communication

	
Friends Communication






	
Internet usage

	
0.077 **

(0.035)

	
0.112 **

(0.045)

	
0.055 ***

(0.016)

	
0.037 **

(0.017)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes




	
Constant

	
−5.386

(6.598)

	
−10.688

(7.774)

	
1.386

(2.558)

	
10.472 ***

(3.601)




	
Observations

	
2422

	
1094

	
2406

	
1089








Notes: *** and ** indicate significance at the levels of 1% and 5%, respectively. The values in parentheses are standard errors robust to heteroskedasticity. ‘Yes’ means the corresponding variables are controlled in the regression, while ‘No’ means they are not controlled.
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