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Background

With the continuous improvement in economic levels in various countries and the rapid development of the Internet, adolescents’ Internet use has become increasingly frequent. Many studies have explored the relationship between Internet use and adolescent health, but the possible mechanisms involved are unclear, and few have focused on Chinese adolescents.





Methods

Based on the data from the China Family Panel Studies 2010, 2014, 2016, 2018, and 2020, this study used the ordered probit model and OLS model to explore the impact of Internet use on self-rated health and mental health of Chinese adolescents and analyzed the possible mechanisms and heterogeneity involved.





Results

The results revealed that adolescents’ Internet use negatively affected their physical and mental health. Parent-child conflict, academic performance, and self-efficacy were the important mechanisms of internet use affecting adolescents’ health. Moreover, the negative effects of Internet use on adolescents’ physical and mental health were heterogeneous in boarding, mother’s education level, and family per capita income.





Conclusion

Adolescents exhibit a pattern of using the internet that influences their health status. Our finding that internet use may decrease adolescents’ health provides important insights into understanding the relationship between internet use behavior and adolescents’ health and suggests that intervention should be taken on adolescents’ internet use.
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1 Introduction

Strong young people ensure the strength of the country; therefore, adolescents’ health is crucial to a country’s future. Since the end of the 20th century, adolescents’ health has been the focus of international public health. In 2016, the World Health Organization (WHO) adopted a resolution on the global strategy for the health of women, children, and adolescents1. Adolescence is a critical transitional period in the growth and development of children into adulthood. Studies have shown that adolescents’ health impacts their behavior and health in adulthood. For instance, Kendig et al. (1) found childhood health influences later life health. Hetlevik et al. (2) demonstrated that self-rated health in adolescence is related to the risk of having multi-illness in early adulthood. In addition, Machů et al. (3) found an association between adolescent mental health and work-family trajectories in young adulthood. Therefore, it is particularly important to pay attention to adolescent health.

Studies on the impact of Internet use on adolescent health have been conducted worldwide; however, a consensus has not been reached. Some scholars believe that Internet use is beneficial to adolescents’ physical and mental health. The Internet is a source of health-related information (4) and can help adolescents search for health-related information. In addition, the Internet facilitates information transfer, communication, and access to resources (5). Proper Internet use can help adolescents broaden their horizons and relieve stress and fatigue (6). Moreover, Internet use helps expand the size of social networks, providing individuals with social and emotional support (7). Adolescents can maintain social connections through the Internet, deepen intimate relationships with friends (8), and reduce levels of loneliness and depression, thereby improving their mental health (9).

Conversely, some scholars argue that Internet use is detrimental to adolescents’ physical and mental health. These scholars suggest that adolescents lack cognitive skills and practical experience and their self-control ability is still in the stage of improvement (10). Adolescents are more likely to indulge in the Internet and stay online longer than adults (11, 12). Long-term Internet use can occupy adolescents’ time and limit healthy activities, such as outdoor activities and face-to-face interactions with family and friends) as well as hinder sleep, rest, and self-care (13–15). Furthermore, long-term Internet use increases periods of sitting, which often leads to being overweight, obesity, and vision and spinal problems (16). In addition, some studies have suggested that Internet use is associated with anxiety and depression in adolescents (17). Excessive Internet use among adolescents not only does not alleviate loneliness but may even lead to withdrawal from real-life interpersonal relationships, exacerbating loneliness (18). Moreover, excessive Internet use among adolescents may cause mental health problems, including anxiety and depression, and problems with social adaptation (19). Long-term Internet use can also exacerbate anxiety and depression in adolescents (20). Furthermore, smartphones provide convenient Internet access for adolescents, which may create problems in interpersonal relationships, emotional states, and physical health. Studies have found that excessive use of mobile phones to surf the Internet may lead to mental health problems, such as anxiety and unease, affecting real-life emotional experiences (21).

From the above, it can be seen that relevant research mainly focuses on developed countries, and there is insufficient evidence from developing countries. Therefore, this article enriches the relevant literature by exploring the causal relationship between Internet use and adolescent health in China, the largest developing country. In 2021, China had 1.032 billion Internet users, with a national Internet penetration rate of 73.0% (22), Among them, 191 million users were minors2, and the Internet penetration rate of minors was 96.8% (23). The Internet has become an integral part of adolescents’ lives, significantly impacting their lifestyles. However, in China, most scholars mainly discuss the impact of Internet use on adult health (24–26).

As mentioned above, the current research has some shortcomings: First, compared with adults, there are fewer studies on the impact of Internet use on adolescent health. Whether, how, and why Internet use affects adolescent health is still unclear. Second, Most of the relevant studies on Chinese adolescents only use cross-sectional data or have a small sample size (27, 28), which is not representative and random enough to ensure the accuracy of the conclusions.

This paper makes three major contributions to the literature. First, we attempted to estimate the causal relationship between Internet use and the health of Chinese adolescents, enriching the relevant evidence from developing countries. Second, we use CFPS 2010–2020 longitudinal data, a nationally representative survey, a large number of data samples, a fixed effect model, and an instrumental variable method to determine the causal relationship between Internet use and adolescents’ physical and mental health. Finally, we explored the mechanism of Internet use affecting adolescent health from the perspective of family and school and conducted heterogeneity analysis from multiple perspectives such as boarding and education level of the mother.




2 Hypothesis development

Adolescents’ Internet use may increase parent–child conflict, thereby impacting their physical and mental health. Due to age and cognitive limitations, adolescents are mainly under the supervision of their parents, and the family holds importance for them. Parent–child relationships play an important role in the healthy growth of adolescents. Positive parent–child relationships provide a warm haven for adolescents, ensuring secure attachment and helping adolescents establish a positive self-concept. This reduces the threat of Internet addiction and promotes healthy physical and mental development (29, 30). In contrast, negative parent–child relationships can lead to dysfunctional self-cognition in adolescents, which may cause Internet addiction. This can trigger emotional problems, such as depression and loneliness (31). Furthermore, Internet dependence may exacerbate parent–child conflicts (32).

In addition, adolescents’ Internet use may negatively impact their academic performance, thereby affecting their physical and mental health. Most adolescents are in the schooling stage and face significant academic pressure (33). Studies have shown a strong correlation between adolescents’ Internet use and low academic performance, indicating that using the Internet may hinder academic performance (34, 35). Poor academic performance often places academic pressure on adolescents, increasing their anxiety and loneliness and adversely affecting their mental health (36). Stress can affect an individual’s autonomic nervous system and suppress their immune system (37), suggesting that excessive academic pressure may increase the risk of disease in adolescents.

Moreover, adolescents’ Internet use may reduce their academic self-efficacy, affecting their physical and mental health. Academic self-efficacy refers to an individual’s perception of their ability to achieve predetermined academic goals (38). High academic self-efficacy is associated with a high evaluation of one’s abilities, confidence in dealing with anxiety and other emotions related to examinations, and good mental health (39–41). However, inappropriate Internet use may damage academic self-efficacy, thereby hindering physical and mental health (42, 43). Based on the above content, the following hypotheses were proposed:

H1: Internet use negatively impacts adolescents’ physical and mental health.

H2: The negative impact of Internet use on adolescents’ physical and mental health occurs through increased parent–child conflict, decreased academic performance, and decreased academic self-efficacy.




3 Materials and methods



3.1 Data and participants

This study used data from the China Family Panel Studies (CFPS) released by the China Social Sciences Research Center of Peking University. The data sample survey was officially launched in 2010 and has been conducted every two years, covering 25 provinces, cities, and autonomous regions. The data had been updated until 2020 with six survey data sets: 2010, 2012, 2014, 2016, 2018, and 2020. The samples for the CFPS were drawn using a multistage probability with implicit stratification (44). The research scope covered 25 provinces/cities/autonomous regions outside Inner Mongolia, Hainan, Tibet, Qinghai, Ningxia, and Xinjiang. The target sample size was 16000 households, and the respondents included all family members in the sample households. The CFPS database tracks and collects information at the individual, household, and community levels, covering a wide range of research topics, including economic activities, family relationships and dynamics, population migration, and health. These data have been widely used in health research (45, 46).

The 2012 CFPS data lacked the key variables of Internet use, so we used the five CFPS survey data in 2010, 2014, 2016, 2018, and 2020. CFPS’ children and adolescents database contained data on self-rated health, mental health, Internet use, etc. This paper used stata17 to make the following adjustments to the data. First, this article excluded adolescents under the age of 10 because they lacked information about Internet use. Secondly, this paper included individuals aged 10–153 and matched the database of adolescents, adults, and family relations to obtain the required variables. Thirdly, to unify the data for each year, this paper only retained 162 districts and counties from the original survey in 2010. Finally, the samples with missing values of key variables were excluded and 7993 final samples were obtained.




3.2 Measures



3.2.1 Explained variable

The dependent variables were the adolescents’ self-rated health and mental health. The self-rated health of adolescents was measured using the question “How would you rate your physical health?” Responses were rated on a five-point Likert scale (1 = very healthy; 5 = unhealthy).

The CFPS uses the Kessler Psychological Distress Scale (K6)4 and the Center for Epidemiological Studies Depression Scale (CES-D)5 to measure mental health. K6 (47) and CES-D (48) are widely used in research to assess psychological well-being (49–51). Table 1 shows the K6 and CES-D scale questions. The 2010 and 2014 surveys used the same six questions to measure the mental health status of the respondents, whereas the 2012 and 2016 surveys used a different set of 20 questions. In addition, the 2018 and 2020 surveys revised and simplified these 20 questions. However, to be able to link with the data in 2012, the scores of 20 questions in 2018 and 2020 were retained, and we used the scores of 20 questions for research. This paper reverse scoring of mental health problems, so that the higher the score, the worse the mental health. To avoid dimensional disparities and facilitate the interpretation of coefficients, the total scores of K6 and CES-D were standardized (with a mean of 0 and a standard deviation of 1), which allows for a unified measurement of mental health scores across different years after standardization (52).


Table 1 | K6 and CES-D scale problems.



In view of the utilization of the Kessler Psychological Distress Scale (K6) and the CES-D scales to construct empirical psychological health data, certain measures were employed to ensure the quality of these scales (Table 2). Firstly, a reliability analysis was conducted. Cronbach’s alpha coefficient was computed, which is widely recognized to indicate excellent internal consistency if exceeding 0.8, good if falling between 0.7 and 0.8, and poor if below 0.7 (53). The results revealed Cronbach’s alpha coefficients above 0.7 for all scales, suggesting a favorable level of reliability for the scales used. Secondly, a structural validity analysis was performed through the implementation of the Exploratory Factor Analysis (EFA) technique. Both the KMO measure of sampling adequacy and Bartlett’s Test of Sphericity were utilized. The findings exhibited KMO values surpassing 0.7, and the chi-square statistic derived from Bartlett’s Test of Sphericity was statistically significant, thereby endorsing the scales’ sound structural validity (54, 55).


Table 2 | reliability and validity analysis.






3.2.2 Core explanatory variable

The core explanatory variable was adolescents’ Internet use, which was measured using the question “Do you use/Have you ever used the Internet?” If the answer was “yes,” Internet use was assigned a value of 1; otherwise, it was assigned a value of 0.




3.2.3 Mediating variable

We included parent-child conflict, academic performance, and academic self-efficacy as mediating variables. Parent-child conflict was measured using the question “How many times have you and your parents quarreled in the past month?” Academic performance was measured using the question “How do you rate your academic performance?” Responses were rated on a five-point Likert scale (1 = very dissatisfied; 5 = very satisfied). Academic self-efficacy was measured using the question “How good do you think you are as a student?” Responses were rated on a five-point Likert scale (1 = very poor; 5 = excellent).




3.2.4 Control variable

Based on previous studies (28, 46), we controlled for variables that may affect adolescent health, including individual, behavioral, family, and provincial dummy variables. Individual variables included age, gender(male/female, as assigned at birth), ethnicity, residence, academic stage, and whether they were in a single-parent family. Behavioral variables included whether they had social health insurance, and whether they lived on campus. Family variables included the mother’s educational level, number of family members, and per capita income in the past 12 months. To preserve the zero per capita income of teenage households, per capita income was log-transformed after adding 1. Age and household size were continuous variables, whereas the remaining variables were categorical.





3.3 Data analyses & procedure

In order to explore the impact of Internet use on Chinese adolescents’ health, we used stata17.0 measurement software and CFPS data from 2010, 2014, 2016, 2018 and 2020 to establish a fixed effect model to determine the causal relationship between Internet use and adolescents’ self-rated health and mental health. The self-rated health data included in this study were discrete ordinal variables, and the mental health data were continuous variables. Therefore, this study used an ordered probit model for self-rated health benchmark regression, and an OLS model for mental health benchmark regression. Ordered probit model as follows:

	

where i represents individuals; j represents the individual’s province; t represents years; explained variable   represents the underlying variable behind the ordinal categorical variable  ;   represents the core explanatory variable indicating whether the adolescent uses the Internet;   represents other control variables;   is the fixed effect of the year;   is the fixed effect of the province; and   is a random error term, which follows a normal distribution. As the true health status   of individual i cannot be directly observed, it was treated as a latent variable. The relationship between latent variable   and health status   of individual i was expressed as follows:

	

In Equation (2)   is a discrete variable with a directly observable range of [1, K], in which K ∈ R;   is a new set of functions; and  .   is divided into K non-overlapping intervals such that the probability of   taking a specific value k is:

	

where  ;   is the cumulative density function of the standard normal distribution and  . We focus on the coefficient  , which measures the impact of Internet use on adolescent health. If   is negative, the explanatory variable and probability of lower-level values increase, whereas the probability of higher-level values decreases. OLS model is as follows:

	

where explained variable   represents personal mental health, Other variables are the same as in Equation (1) (1).




3.4 Ethical considerations

The data was approved by the Biomedical Ethics Committee of Peking University (IRB00001052–14010). In addition, our team has applied for and obtained the right to use the data through the Open Research Data Platform of Peking University.





4 Results



4.1 Descriptive statistics

The demographic characteristics and descriptive statistics of the variables are shown in Table 3. Physical and mental health in the sample was high. The number of teenagers using the Internet accounted for 43.5% of the total sample. The participants generally had more than one quarrel with their parents per month. The participants were generally satisfied with their academic performance and had high academic self-efficacy.


Table 3 | Meaning and descriptive statistics of main variables.



On average, the adolescents in the sample were 12.47 years old, with slightly more males than females (52.5%). Most of the adolescents were Han Chinese, accounting for 87.2% of the sample. A larger percentage of the sample lived in rural areas (62.8%) compared to cities and towns (37.2%). Most of the adolescents interviewed were in primary and junior high school. Adolescents from single-parent families accounted for only 1.5% of the total sample. About 42.3% of adolescents had social medical insurance. Additionally, 28.3% of adolescents in the sample were boarding in schools. The average education level of adolescent mothers was 2.331, mainly with primary and junior high school education. The average family size was 5.016, and the average per capita income (natural logarithm) of the sample adolescent families in the past year was 7.090, and the overall income level was good.




4.2 Baseline results

Based on Equations (3) and (4). Table 4 presents the benchmark regression results of the impact of Internet use on adolescents’ physical and mental health. We added individual (Columns 1 and 4) and behavioral characteristics (Columns 2 and 5) and controlled for individual, behavioral, and family characteristics (Columns 3 and 6). All results were controlled by provincial fixed effect and year fixed effect. Internet use negatively impacted self-reported and mental health, supporting H1.


Table 4 | Impact of Internet use on adolescents’ physical and mental health.






4.3 Robustness checks



4.3.1 Endogenous treatment

Due to possible missing variables and reverse causality, endogeneity problems may arise when using regression models for estimation. This study used instrumental variables to alleviate possible endogeneity. Following previous studies (56, 57), we selected the Internet penetration rate in the community where the adolescents lived each year as an instrumental variable6 and re-estimated the original model using two-stage least squares (2SLS). An effective instrumental variable should satisfy two conditions: correlation and exogeneity. The Internet penetration rate shows the level of Internet infrastructure in the community and the Internet use of other adolescents, while adolescents’ Internet use is affected by community network infrastructure and community peer effect, which meets the correlation. Furthermore, the Internet penetration rate of community adolescents does not directly show physical and mental health, satisfying the exogeneity condition.

Table 5 presents the estimation results of the instrumental variable using 2SLS. A weak instrumental variable test was conducted on the instrumental variables in this article. The F-statistic in the first-stage regression results of self-reported health and mental health was larger than 10, indicating that there was no weak instrumental variable problem with the instrumental variables. According to the second-stage regression results, Internet use had a significant negative impact on adolescents’ physical and mental health. The results remained significant after considering endogeneity, consistent with expectations, indicating the robustness of the estimation results.


Table 5 | Endogenous treatment.






4.3.2 Replacing variable indicators

As adolescents may not be able to accurately evaluate their health status due to limitations in their cognitive abilities and age, the question “Whether hospitalized due to illness in the past year?” was used as a proxy variable for self-reported health to objectively measure the health status of adolescents. A value of 1 was assigned if there was hospitalization due to illness, and a value of 0 was assigned otherwise. Referring to existing literature (52), The question “I feel depressed” in the K6 scale and the question “How often do you feel depressed, depressed and unable to excite yourself” in the CES-D scale were used as alternative variables of mental health. The higher the value, the higher the frequency of depression. The scores of the two questions are standardized (the mean value is 0, and the standard deviation is 1).

As shown in Table 6, adolescents’ Internet use increased the frequency of hospitalizations and depression. After replacing the explanatory variable indicator, Internet use hindered adolescents’ physical and mental health, which was consistent with the benchmark regression results.


Table 6 | Robustness test.






4.3.3 Changing the measurement model

To prevent estimation bias due to model selection, we used a linear regression model for adolescents’ self-rated health and used ordered probit model for adolescents’ mental health. As shown in Table 6, Internet use had a significant negative impact on adolescent physical and mental health. The coefficient signs and significance after model substitution were the same as those of the benchmark regression results, indicating that the estimation results were robust.




4.3.4 Excluding the influence of the new crown epidemic

Affected by the closure and control policy of the new crown epidemic, adolescents’ classes and entertainment can only be carried out at home, which has increased the frequency of adolescents’ Internet use. At the same time, the inability to exercise and face-to-face communication with classmates will also have a certain impact on the physical and mental health of adolescents. To reduce the interference with the regression results, the data samples affected by the epidemic in 2020 were deleted and re-estimated. As shown in Table 6, the impact of Internet use on physical and mental health remained significantly negative, which was consistent with the benchmark regression results.




4.3.5 Excluding extreme values

To prevent the estimation errors caused by extreme values, we shrank the number of parent-child quarrels, the number of family population, and the per capita income of families by 1% on the left and right sides. As shown in Table 6, Internet use had a significant negative impact on adolescent physical and mental health.





4.4 Mechanism checks

To analyze the mechanism of the effect of Internet use on adolescents’ physical and mental health, this study regressed parent-child conflict, academic performance, and academic self-efficacy. regression results are shown in Table 7. The coefficient of using the Internet in column (1) was significantly positive. The use of the Internet increased the number of quarrels between adolescents and their parents. The coefficient of parent-child conflict in column (2) was significantly positive, and the coefficient of parent-child conflict in column (3) was significantly positive, which indicated that the more arguments with parents, the more likely they were to hurt Adolescents’ physical and mental health. Similarly, academic achievement and academic self-efficacy were beneficial to adolescents’ physical and mental health, while adolescents’ use of the Internet reduced academic achievement and academic self-efficacy, thereby damaging their physical and mental health.


Table 7 | Mechanism analysis.



Thus, Internet use negatively impacted physical and mental health by increasing parent-child conflict and decreasing academic performance and self-efficacy, supporting H2.




4.5 Heterogeneity analysis



4.5.1 Heterogeneity analysis of self-rated health impact

Table 8 reports the impact of Internet use on adolescents’ self-rated health by Boarding, mother’s educational level, and per capita household income. Internet use had a significant negative impact on nonboarding adolescents’ self-rated health but not boarding adolescents’ self-rated health. Adolescents whose mothers’ education level was primary school or below were more likely to damage their self-rated health by using the Internet. Internet use had a significant negative impact on the self-rated health of adolescents from high-income families but not the self-rated health of adolescents from low-income families.


Table 8 | Heterogeneity analysis: Self-rated health.






4.5.2 Heterogeneity analysis of mental health effects

Table 9 reports the impact of Internet use on adolescents’ mental health by Boarding, mother’s educational level, and per capita household income. Internet use had a significant negative impact on nonboarding adolescents’ mental health but not boarding adolescents’ self-rated health. Adolescents with highly educated mothers faced greater psychological pressure when using the Internet. Internet use had a significant negative impact on the mental health of adolescents from low-income families but not the mental health of adolescents from high-income families.


Table 9 | Heterogeneity analysis: Mental health.








5 Discussion

Research on Internet use and adolescent health is mainly focused on developed countries, and there is insufficient evidence from developing countries. Therefore, this paper uses the CFPS data from 2010, 2014, 2016, 2018, and 2020 to explore the impact of Internet use on the health of Chinese adolescents.

First, our study showed that the use of the Internet by adolescents was likely to damage their health, which is similar to previous studies in some developed countries (58–60). Second, by investigating potential mechanisms, we find that Internet use negatively impacts physical and mental health by increasing parent-child conflict and decreasing academic performance and self-efficacy, which is in line with the proposed hypothesis. This emphasizes the importance of families and schools in preventing adolescents from harming their health by using the Internet (61).

Finally, Heterogeneity analysis showed that Internet use hurt the physical and mental health of non-boarding students, but had no impact on the physical and mental health of boarding students. In boarding schools, the boarding students’ clothing, food, housing, and transportation are strictly managed. They cannot use mobile phones or computers and other Internet devices at will. They have fewer opportunities to use the Internet, so the possibility of being infringed by the Internet is lower.

China is still a division of labor pattern of “men in charge of the outside world and women in charge of the inside” (62). Fathers are more likely to work outside the home, and the responsibility of caring for adolescents is mainly borne by mothers. The education level of mothers has an important impact on the health of adolescents. Adolescents whose mothers’ education background is primary school or below are more likely to damage their self-rated health by using the Internet. This may be because mothers with low education are prone to adopt negative ways of discipline and are unable to make reasonable supervision of Adolescents’ use of the Internet (63). Adolescents whose mothers are educated above primary school are facing greater psychological pressure when using the Internet. Considering the influence of China’s culture of “looking forward to children’s success”, mothers with higher education have higher expectations for adolescents, and adolescents are forced to use the Internet to study and participate in interest classes, which aggravates their psychological pressure.

Adolescents from high-income families live in areas with higher Internet penetration and have sufficient conditions to use mobile phones, computers, and other Internet devices. They are more prone to being sedentary, staring at the screen for a long time, and other phenomena. Their self-rated health is more vulnerable to internet infringement. Contrary to the self-rated health results, the use of the Internet by adolescents from low-income families damaged their mental health, while the impact of adolescents from high-income families was not significant. According to the information gap theory, when people realize that there is a gap between what they know and what they want to know, they will be curious (64). Adolescents from low-income families have less access to the Internet, are more curious about the content on the Internet, are easily attracted by bad information, and their mental health is damaged.

This study had some limitations. First, due to data limitations, this study cannot further explore the impact of different Internet use purposes on adolescent health. Second, the youth samples used in this paper are between 10 and 15 years old, which may not fully reflect the impact of Internet use on the health of adolescents under 18 years old. Third, due to data limitations, we cannot include all variables that affect adolescents’ Internet use and physical and mental health.




6 Conclusion

This study empirically explored the impact of Internet use on the physical and mental health of adolescents in China. The results demonstrated that adolescents’ Internet use negatively affected their physical and mental health. Adolescents’ Internet use increased parent-child conflicts and reduced academic performance and self-efficacy. The negative effects of Internet use on adolescents’ physical and mental health are heterogeneous in boarding, mother’s education level, and family per capita income. The research remained robust after a series of tests.

These findings shed some light on the prevention and intervention of the damage of the Internet to the health of adolescents and offer a reference for the improvement of the protection policies for the use of the Internet by adolescents. Family and school are important links in preventing and intervening in the harm of the Internet to the health of adolescents. Therefore, parents should set reasonable online time and rules for adolescents, understand and guide their Internet activities, and help them develop good Internet use habits. Furthermore, parents should maintain good relationships and communication with adolescents, provide psychological support, and help them cope with the negative effects of the Internet. Schools should incorporate Internet security courses into the curriculum and focus on reducing the academic pressure on adolescents and cultivating their academic self-efficacy through relevant courses to improve their resistance to the negative impact of the Internet. Moreover, the government should enact relevant laws and policies to regulate the behavior of Internet content providers, accelerate the implementation of sound real-name and rating system policies, strengthen Internet management, and implement measures to protect minors.
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Footnotes

1Available from: https://www.ohchr.org/zh/health/global-strategy-womens-childrens-and-adolescents-health-2016-2030.

2Students under 18 years old in school, excluding those under 6 years old and non-student samples.

3The children's database only includes adolescents under 16 years old.

4K6 self-assessment standard: 1. almost every day; 2. often; 3. half the time; 4. some time; 5. never.

5CES-D self-assessment standard: 1. almost no; 2. sometimes; 3. often; 4. most of the time.

6The average value of other adolescents' Internet usage in the community calculated after excluding themselves.

7Yes indicates that the fixed effect of the corresponding province and year has been controlled.

8In order to save space, the control variable coefficient is no longer displayed.

9The per capita income of families is divided according to the 80% quantile of the whole sample, and those higher than the 80% quantile are high-income families, otherwise they are low-income families.






References

1. Kendig H, Gong CH, Yiengprugsawan V, Silverstein M, Nazroo J. Life course influences on later life health in China: Childhood health exposure and socioeconomic mediators during adulthood. SSM  Popul Health. (2017) 3:795–802. doi: 10.1016/j.ssmph.2017.10.001

2. Hetlevik Ø, Meland E, Hufthammer KO, Breidablik HJ, Jahanlu D, Vie TL. Self-rated health in adolescence as a predictor of ‘multi-illness’ in early adulthood: A prospective registry-based Norwegian HUNT study. SSM  Popul Health. (2020) 11:100604. doi: 10.1016/j.ssmph.2020.100604

3. Machů V, Veldman K, Arends I, Bültmann U. Work-family trajectories in young adulthood: Associations with mental health problems in adolescence. Soc Sci Med. (2022) 314:115460. doi: 10.1016/j.socscimed.2022.115460

4. Norman CD, Yip AL. eHealth promotion and social innovation with youth: using social and visual media to engage diverse communities. Stud Health Technol Inform. (2012) 172:54–70. doi: 10.3233/978-1-61499-088-8-54

5. Rosenthal SR, Buka SL, Marshall BDL, Carey KB, Clark MA. Negative experiences on facebook and depressive symptoms among young adults. J Adolesc Health. (2016) 5:510–6. doi: 10.1016/j.jadohealth.2016.06.023

6. Granic I, Lobel A, Engels RCME. The benefits of playing video games. Am Psychol. (2014) 1:66–78. doi: 10.1037/a0034857

7. Wang Y, Wang X. The positive influence of internet on personal health and its formation mechanism: the role of social network. J East China Univ Sci Technol (Social Sci Edition). (2022) 37:66–80. doi: 10.3969/j.issn.1008–7672.2022.01.007

8. Liu Y, Ni X, Niu G. The influence of active social networking services use and social capital on flourishing in Chinese adolescents. Children Youth Serv Rev. (2020) 119:105689. doi: 10.1016/j.childyouth.2020.105689

9. Frison E, Eggermont S. Exploring the relationships between different types of Facebook use, perceived online social support, and adolescents’ Depressed mood. Soc Sci Comput Rev. (2016) 34:153–71. doi: 10.1177/0894439314567449

10. Zondervan-Zwijnenburg MAJ, Richards JS, Kevenaar ST, Becht AI, Hoijtink HJA, Oldehinkel AJ, et al. Robust longitudinal multi-cohort results: The development of self-control during adolescence. Dev Cogn Neurosci. (2020) 45:100817. doi: 10.1016/j.dcn.2020.100817

11. Özdemir Y, Kuzucu Y, Ak Ş. Depression, loneliness and Internet addiction: How important is low self-control? Comput Hum Behav. (2014) 34:284–90. doi: 10.1016/j.chb.2014.02.009

12. Mei S, Yau YHC, Chai J, Guo J, Potenza MN. Problematic Internet use, well-being, self-esteem and self-control: Data from a high-school survey in China. Addictive Behav. (2016) 61:74–9. doi: 10.1016/j.addbeh.2016.05.009

13. Billari FC, Giuntella O, Stella L. Broadband internet, digital temptations, and sleep. J Econ Behav Organization. (2018) 153:58–76. doi: 10.1016/j.jebo.2018.07.001

14. Mullan K. A child’s day: trends in time use in the UK from 1975 to 2015. Br J Sociol. (2019) 70:997–1024. doi: 10.1111/1468–4446.12369

15. Wang L, Luo J, Gao W, Kong J. The effect of Internet use on adolescents’ lifestyles: A national survey. Comput Hum Behav. (2012) 28:2007–13. doi: 10.1016/j.chb.2012.04.007

16. Bener A, Al-Mahdi HS, Vachhani PJ, Al-Nufal M, Ali AI. Do excessive internet use, television viewing and poor lifestyle habits affect low vision in school children? J Child Health Care. (2010) 14:375–85. doi: 10.1177/1367493510380081

17. Cimadevilla R, Jenaro C, Flores N. Impact on psychological health of internet and mobile phone abuse in a spanish sample of secondary students. Rev Argent Clínica Psicológica. (2019) 28:339–47. doi: 10.24205/03276716.2019.1147

18. Mozafar Saadati H, Mirzaei H, Okhovat B, Khodamoradi F. Association between internet addiction and loneliness across the world: A meta-analysis and systematic review. SSM  Popul Health. (2021) 16:100948. doi: 10.1016/j.ssmph.2021.100948

19. Cao H, Sun Y, Wan Y, Hao J, Tao F. Problematic Internet use in Chinese adolescents and its relation to psychosomatic symptoms and life satisfaction. BMC Public Health. (2011) 11:802. doi: 10.1186/1471–2458-11–802

20. Zhou M, Ding X. Internet use, depression, and cognitive outcomes among Chinese adolescents. J Community Psychol. (2023) 51:768–87. doi: 10.1002/jcop.22779

21. Vahedi Z, Saiphoo A. The association between smartphone use, stress, and anxiety: a meta-analytic review. Stress Health. (2018) 34:347–58. doi: 10.1002/smi.2805

22. CNNIC. 49th Statistical Report on the Development of China’s Internet(2022). Available at: https://www.cnnic.net.cn/n4/2022/0401/c88–1131.html.

23. CNNIC. Research Report on Internet Usage among Minors in China in 2021(2022). Available at: https://www.cnnic.net.cn/n4/2022/1201/c116–10690.html.

24. Wu H, Ba N, Ren S, Xu L, Chai J, Irfan M, et al. The impact of internet development on the health of Chinese residents: Transmission mechanisms and empirical tests. Socio Econ Plann Sci. (2022) 81:101178. doi: 10.1016/j.seps.2021.101178

25. Ding X, Yuan L, Zhou Y. Internet access and older adults’ health: Evidence from China. China Econ Rev. (2023) 82:102047. doi: 10.1016/j.chieco.2023.102047

26. Lyu M, Peng X, Zhang Y. Internet and the health of the elderly in rural China - micro evidences and impact mechanisms. China Econ Stud. (2022) 04):156–69. doi: 10.19365/j.issn1000–4181.2022.04.12

27. Ning K, Zhu Z, Xu Z. Internet,Time allocation decision and rural teenager health. Nankai Econ Stud. (2019) 04):81–104. doi: 10.14116/j.nkes.2019.04.005

28. Wu H, Ji JM, Qian Y, XH, Yu HR, Liu XM, et al. Relationship between depressive symptoms and internet usage time among adolescents: Results from a nationwide survey. Psychiatry Res. (2022) 313:114603. doi: 10.1016/j.psychres.2022.114603

29. Roche KM, Bingenheimer JB, Ghazarian SR. The dynamic interdependence between family support and depressive symptoms among adolescents in Ghana. Int J Public Health. (2016) 61:487–94. doi: 10.1007/s00038–015-0781–9

30. Zhou K, Zhu X, Chen BB. Understanding the link between social relationships and adolescent Internet addiction: Perspectives from two approaches to well-being. Comput Hum Behav. (2024) 151:107995. doi: 10.1016/j.chb.2023.107995

31. Huang S, Hu Y, Ni Q, Qin Y, Lü W. Parent-children relationship and internet addiction of adolescents: The mediating role of self-concept. Curr Psychol. (2021) 40:2510–7. doi: 10.1007/s12144–019-00199–9

32. Özaslan A, Yıldırım M, Güney E, Güzel HŞ, İşeri E. Association between problematic internet use, quality of parent-adolescents relationship, conflicts, and mental health problems. Int J Ment Health Addict. (2022) 20:2503–19. doi: 10.1007/s11469–021-00529–8

33. Sang B, Pan T, Deng X, Zhao X. Be cool with academic stress: the association between emotional states and regulatory strategies among Chinese adolescents. Educ Psychol. (2018) 38:38–53. doi: 10.1080/01443410.2017.1309008

34. Zhang Y, Qin X, Ren P. Adolescents’ academic engagement mediates the association between Internet addiction and academic achievement: The moderating effect of classroom achievement norm. Comput Hum Behav. (2018) 89:299–307. doi: 10.1016/j.chb.2018.08.018

35. Zhou D, Liu J, Liu J. The effect of problematic Internet use on mathematics achievement: The mediating role of self-efficacy and the moderating role of teacher-student relationships. Children Youth Serv Rev. (2020) 118:105372. doi: 10.1016/j.childyouth.2020.105372

36. Steare T, Gutiérrez Muñoz C, Sullivan A, Lewis G. The association between academic pressure and adolescent mental health problems: A systematic review. J Affect Disord. (2023) 339:302–17. doi: 10.1016/j.jad.2023.07.028

37. O’Connor DB, Thayer JF, Vedhara K. Stress and health: A review of psychobiological processes. Annu Rev Psychol. (2021) 72:663–88. doi: 10.1146/annurev-psych-062520–122331

38. Zimmerman BJ. Self-efficacy and educational development. In:  Bandura  A, editor. Self-Efficacy in Changing Societies. Cambridge University Press, Cambridge (1995). p. 202–31.

39. Steca P, Abela JRZ, Monzani D, Greco A, Hazel NA, Hankin BL. Cognitive vulnerability to depressive symptoms in children: the protective role of self-efficacy beliefs in a multi-wave longitudinal study. J Abnormal Child Psychol. (2014) 42:137–48. doi: 10.1007/s10802–013-9765–5

40. Yang Q. Effect of academic self-efficacy on test anxiety for middle-school students: the chain mediating effect and its gender difference. Chin J Clin Psychol. (2022) 30:414–20. doi: 10.16128/j.cnki.1005–3611.2022.02.033

41. Huang S, Li X, Chen S-H, Fang Z, Lee C-Y, Chiang Y-C. Enhancing academic self-efficacy on decreasing adolescents’ unmonitored internet usage and depressive mood. Heliyon. (2024) 10:e23286. doi: 10.1016/j.heliyon.2023.e23286

42. Baturay MH, Toker S. Internet addiction among college students: Some causes and effects. Educ Inf Technol. (2019) 24:2863–85. doi: 10.1007/s10639–019-09894–3

43. Li L, Gao H, Xu Y. The mediating and buffering effect of academic self-efficacy on the relationship between smartphone addiction and academic procrastination. Comput Educ. (2020) 159:104001. doi: 10.1016/j.compedu.2020.104001

44. Xie Y, Lu P. The sampling design of the China Family Panel Studies (CFPS). Chin J Sociol. (2015) 1:471–84. doi: 10.1177/2057150X15614535

45. Nie P, Peng X, Luo T. Internet use and fertility behavior among reproductive-age women in China. China Econ Rev. (2023) 77:101903. doi: 10.1016/j.chieco.2022.101903

46. Wang S, Yang Q. Does weight impact adolescent mental health? Evidence from China. Health Econ. (2022) 31:2269–86. doi: 10.1002/hec.4574

47. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SLT, et al. Short screening scales to monitor population prevalences and trends in non-specific psychological distress. Psychol Med. (2002) 32:959–76. doi: 10.1017/S0033291702006074

48. Radloff LS. The CES-D scale: A self-report depression scale for research in the general population. Appl psychol Measur. (1977) 1:385–401. doi: 10.1177/014662167700100306

49. Ai HS, Tan XQ. The effects of exposure to high temperatures during pregnancy on adolescent mental health: Evidence from China. China Econ Rev. (2023) 80:101991. doi: 10.1016/j.chieco.2023.101991

50. Chen Y, Sun R. The impact of Children’s gender on Parent’s mental health and cognition – evidence from China. SSM  Popul Health. (2022) 18:101086. doi: 10.1016/j.ssmph.2022.101086

51. Li Y, Sunder N. Distributional effects of education on mental health. Labour Econ. (2024) 88:102528. doi: 10.1016/j.labeco.2024.102528

52. Luo CY, Liu ZQ, Song H. The impact of economic growth slowdown on public mental health-evidence from households in China. China Econ Quarterly. (2023) 23:604–21. doi: 10.13821/j.cnki.ceq.2023.02.12

53. Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, Dekker J, et al. Quality criteria were proposed for measurement properties of health status questionnaires. J Clin Epidemiol. (2007) 60:34–42. doi: 10.1016/j.jclinepi.2006.03.012

54. Kaiser HF, Rice J. Little Jiffy, Mark IV. Educ Psychol Meas. (1974) 34(1):111–7. doi: 10.1177/001316447403400115

55. Zhang Z, Hu Y, Chen H, Zhu W, Li D, Zhu X, et al. A scale to measure the joy in work of doctors: development, validity, and reliability. Front Public Health. (2021) 9:760647. doi: 10.3389/fpubh.2021.760647

56. Mao Y, Zeng X, Hu W. Does internet usage reduce the gender wage gap? - empirical analysis based on CFPS data. J Finance Econ. (2018) 44:33–45. doi: 10.16538/j.cnki.jfe.2018.07.003

57. Li Z, Feng X. Does internet improve women’s family status. China Econ Stud. (2022) 04):184–96. doi: 10.19365/j.issn1000–4181.2022.04.14

58. El Asam A, Samara M, Terry P. Problematic internet use and mental health among British children and adolescents. Addictive Behav. (2019) 90:428–36. doi: 10.1016/j.addbeh.2018.09.007

59. Choi M, Park S, Cha S. Relationships of mental health and internet use in Korean adolescents. Arch Psychiatr Nurs. (2017) 31:566–71. doi: 10.1016/j.apnu.2017.07.007

60. Ustinavičienė R, Škėmienė L, Lukšienė D, Radišauskas R, Kalinienė G, Vasilavičius P. Problematic computer game use as expression of Internet addiction and its association with self-rated health in the Lithuanian adolescent population. Medicina. (2016) 52:199–204. doi: 10.1016/j.medici.2016.04.002

61. Lin FG, Chou YC, Wu CH, Lin JD. Short-term and long-term influences of family arguments and gender difference on developing psychological well-being in Taiwanese adolescents. Res Dev Disabilities. (2014) 35:2735–43. doi: 10.1016/j.ridd.2014.07.018

62. Wang L. Gender differences in child care investment time. Shenzhen Soc Sci. (2023) 6:75–88.

63. Xu MY, Li ZH, Zhu KC. The relationship between the cumulative risk of low-income families and adolescents’ mental health development trajectory: a cohort study. Chin J Health Psychol. (2023) 31:1904–9. doi: 10.13342/j.cnki.cjhp.2023.12.027

64. Loewenstein G. The psychology of curiosity: a review and reinterpretation. Psychol Bull. (1994) 116:75–98. doi: 10.1037/0033–2909.116.1.75




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Du, Liu, Zhang and Yin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/table9.jpg
Boarding or not

Mother’s educational level

Per capita household income

Primary Above Low- High-
Non-boarding Boarding school primary income income
and below elglelell families families
Internet use 0.092°** 0.073 0.050 0,084 0.070* 0.078
(2.971) (1.505) (0.885) (2.879) (2.330) (1.484)
Control variables Yes Yes Yes ‘ Yes Yes Yes
Province Yes Yes Yes ‘ Yes Yes Yes
Year Yes Yes Yes ‘ Yes Yes Yes
Observations 5729 2264 2366 ‘ 5627 6382 1611

Values in parentheses are t-values (robust standard errors). ** and *** indicate p< 0.05 and p< 0.01, respectively.





OEBPS/Images/M2.jpg
1, if Health'y, <

Healthy = { 2 #o < Healthy, <ty ©

K, if py, <Health', < p





OEBPS/Images/im2.jpg
Health;,





OEBPS/Images/im19.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The impact of internet use on adolescents’ health: empirical evidence from China

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Hypothesis development

        



        		

          3 Materials and methods

        

          		

            3.1 Data and participants

          



          		

            3.2 Measures

          

            		

              3.2.1 Explained variable

            



            		

              3.2.2 Core explanatory variable

            



            		

              3.2.3 Mediating variable

            



            		

              3.2.4 Control variable

            



          



          



          		

            3.3 Data analyses & procedure

          



          		

            3.4 Ethical considerations

          



        



        



        		

          4 Results

        

          		

            4.1 Descriptive statistics

          



          		

            4.2 Baseline results

          



          		

            4.3 Robustness checks

          

            		

              4.3.1 Endogenous treatment

            



            		

              4.3.2 Replacing variable indicators

            



            		

              4.3.3 Changing the measurement model

            



            		

              4.3.4 Excluding the influence of the new crown epidemic

            



            		

              4.3.5 Excluding extreme values

            



          



          



          		

            4.4 Mechanism checks

          



          		

            4.5 Heterogeneity analysis

          

            		

              4.5.1 Heterogeneity analysis of self-rated health impact

            



            		

              4.5.2 Heterogeneity analysis of mental health effects

            



          



          



        



        



        		

          5 Discussion

        



        		

          6 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Footnotes

        



        		

          References

        



      



      



    



  



OEBPS/Images/im14.jpg
Health',,





OEBPS/Images/im7.jpg
Eift





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/im10.jpg
Health;,





OEBPS/Images/table4.jpg
Self-rated health Mental health

(2) ()]
0,065 0.068* 0,067+ 0.048* 0.050° 0.086**
Internet use
(2.170) (2271) (2.186) (1.874) (1.971) (3.302)
N 0015 0.012 0.013 0.014 0012 0.006
8¢ (1.236) (0.985) (1.049) (1.314) (1.178) (0.585)
-0.050° 0051 -0.049* 0,019 -0.019 0,013
Gender
(-1.934) (-1.962) (-1.878) (-0.856) (-0861) (-0.582)
- 0.020 0.023 0.024 -0.081% -0.081% -0.059
ity (0.411) (0.453) (0.472) (-1857) (-1872) (-1347)
01157 0,087+ -0.089°** 0,052 -0.039 0.010
Urban
(-3.963) (-2.925) (-2.862) (-2151) (-1582) (0.380)
Current academic <t 0.033 -0.001 -0.001 0.000 -0.014 0.006
Henbacdenic g (0.853) (-0.014) (:0.033) (0.003) (:0387) (0.174)
S 0.236" 0239 0.240% 0.084 0.082 0.099
R S (1.985) (2.013) (2.024) (0.913) (0.891) (1.084)
Social medical insurance 0017 0.0 -0023 -00LL
(0.516) (0.501) (-0847) (-0.406)
schal boarding 0.120 0.121 0.053 0.044
(3.677) (3.695) (1.869) (1.562)
Mother’s educational level 9007 0042
(0.508) (-3.681)
Family size 0.004 0.003
4 (0.422) (0.319)
— -0.002 0,055
er capita income <_0132) (_4247)
Province Yes” Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Observations 7993 7993 7993 7993 7993 7993

Values in parentheses are z-values (robust standard errors). *, **, and *** indicate p< 0.10, p< 0.05, and p< 0.01, respectively.
7 "Yes" indicates that the regression includes the corresponding fixed effects. The same applies to the "yes" in the subsequent tables.





OEBPS/Images/table3.jpg
able
Explained variable
Self-rated health
Mental health
Sick in hospital
Depressed mood
Explanatory variable
Internet use
Mediating variable
Parent-child conflict
Academic performance
Academic self-efficacy
Control variable
Age
Gender
Ethnicity
Residence
Current academic stage
Single parent family
Social medical insurance
School boarding
Mother’s educational level
Family size

Per capita income

"Kindergarten/preschool = 1, primary school = 2, junior high school = 3, high school/secondary school/technical school/vocational high school =

Very healthy = Lhealthy = 2 relatively healthy = 3,average = 4,Unhealthy = 5
K6 and CES-D reverse scoring and standardization
Whether hospitalized due to illness in the past year: no = 0, yes = 1

Frequency of feeling depressed

No=0,yes=1

Number of quarrels with parents in the past month
Very dissatisfied = 1, dissatisfied = 2, average = 3, satisfied = 4, very satisfied = 5

Very poor = 1, poor = 2, average = 3, good = 4, excellent = 5

Adolescent’s age
Woman = 0, man = 1
Non-Han = 0, Han = 1
Rural = 0, urban = 1

Current academic stage of the adolescent"

No =0, yes = 1
No=0,yes =1
No=0,yes=1

Mother’s educational level®
Number of family members of the adolescent

Per capita household income in the past 12 months (In)

Mean

1752

0.137

0.435

0.984

3372

3.181

1247

0.525

0.872

0.372

2416

0.015

0.423

0.283

2331

5.061

7.090

SD

0.882

0.344

0.496

2.600
0920

0.850

1.704
0.499
0.334
0.483
0.521
0.121
0.494

0.451

1.163

-1.474

-0.770

10

5.669

3.450

40

15

15

12.150

#No formal education = 1, primary school = 2, junior high school = 3, high school/secondary technical school/technical school /vocational high school = 4, junior college = 5, bachelor’s degree =

6, master’s degree = 7, doctorate degree =






OEBPS/Images/im3.jpg
Internet,





OEBPS/Images/table8.jpg
Boarding or not Mother's educational level Per capita household income®

Primary Above Low- High-
Non-boarding Boarding school primary income income
and below school families families
Internet use 0.073** 0.049 0.107* 0.058* 0.039 0.188**
(1.967) (0.856) (1.711) (1.649) (1.146) (2.531)
Control variables Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

Observations 5729 2264 2366 5627 6382 1611

Values in parentheses are z-values (robust standard errors). * and ** indicate p< 0.1 and p< 0.05, respectively.
“The per capita income of families is divided according to the 80% quantile of the whole sample, and those higher than the 80% quantile are high-income families, otherwise they are low-
income families.





OEBPS/Images/im18.jpg





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/M1.jpg
+ ByInternety, + Xy + 8, + 8 + &,

(1)





OEBPS/Images/table7.jpg
Self- Academic Self-

Academic

Variabl rated e N self- rated
clitlells health P efficacy health
() (4) @) ()]
Taternetuse 0343 -0.0974** -0.068**
(10.287) (-3431) (-2455)
Parent- 0.023*** 0.058***
child conflict (4.101) (9.575)
Academic -0.113%* -0.078***
performance (-7.494) (-5.722)

Academic -0.1314* -0.096***
self-efficacy (-7.890) (-6.649)
Co.nm)l Yes Yes Yes Yes Yes Yes Yes Yes Yes

variables
Province Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7993 7993 7993 7993 7993 7993 7993 7993 7993

The values in parentheses are z-values (robust standard errors). ** and *** indicate p< 0.05 and p< 0.01, respectively.





OEBPS/Images/im13.jpg
My < My <

< Mg





OEBPS/Images/im8.jpg
Health',,





OEBPS/Images/fpsyt.2024.1404574_cover.jpg
’ frontiers | Frontiers in Psychiatry

The impact of internet use on adolescents’
health: empirical evidence from China





OEBPS/Images/im9.jpg
Health',,





OEBPS/Images/im17.jpg
D)





OEBPS/Images/M4.jpg
Mental healthy,

+ PyInternety, + YXju + O + O + &y

(4)





OEBPS/Images/im4.jpg
e





OEBPS/Images/table6.jpg
Variable Exclude the new Excluding
G Replace ; 3
indicators replaced crown epidemic extreme values
variable
Sick Depressed Self- Self- Mental Self- Mental
in hospital mood rated health rated health health rated health health
Internet use 0.154%%% 0153 0.051% 0109 0.056* 0.089** 0.066** 0.083*
(3.461) (5.730) (2.323) (4.021) (1.690) (3.321) (2.102) (3.148)
Control Yes Yes Yes Yes Yes Yes Yes Yes
variables
Province Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7993 7993 7993 7993 7114 7114 7624 7624

Values in parentheses are z-values (robust standard errors). *, **, and *** indicate p< 0.10, p< 0.05, and p< 0.01, respectively.





OEBPS/Images/im5.jpg





OEBPS/Images/im21.jpg
Mental health;,





OEBPS/Images/table2.jpg
Scale K6 CES-D20 CES-D8

Cronbach’s alpha 0.790 0.963 0.714
KMO test value 0.848 0.975 0.774
Bartlett’s Test of Sphericity 6308.575 85087.993 3182.920

Chi-Square Statistic

P-value P<0.001 P<0.001 P<0.001

Observations 4342 1511 2140






OEBPS/Images/im12.jpg





OEBPS/Images/M3.jpg
P(Healthy, = k) = P(u_, < Health ,, < ;)

)y~ W) = D, - W) (3)





OEBPS/Images/im16.jpg
W = [ + pyInternety, + yX;; + 0, + O





OEBPS/Images/im1.jpg
Health',,





OEBPS/Images/im15.jpg
Health;,





OEBPS/Images/im20.jpg





OEBPS/Images/im6.jpg





OEBPS/Images/table1.jpg
CSE-D

am worried about some
trivial things.

K6

How often in the past month did you feel so
depressed that nothing could cheer you up?

have a poor appetite and do
not want to eat.

feel depressed despite the
help from relatives
and friends.

How often in the past month did you
eel nervous?

How often in the past month did you feel
restless or fidgety?

find myself not worse
than others.

How often in the past month did you
eel hopeless?

cannot concentrate
on things.

am in a low spirit.

I find it difficult to
do anything.

How often in the past month did you feel that
everything was an effort?

How often in the past month did you feel that
life was meaningless?

find the future promising.

eel that I have been a loser
or a long time.

eel scared.

cannot sleep well.
eel happy.

talk less than usual.

eel lonely.

find that people are not
friendly to me.

have a happy life.

cried or I want to cry

1 feel sad.

find that others do not
like me.

feel that I cannot continue
with my life.






OEBPS/Images/table5.jpg
Self-rated health

Mental health

Variable First Second First Second
stage stage stage stage
0.339%% 0.339%%
v
(18.241) (18.241)
Trifernet 0.303% 0.,385%%%
nternet use
¢ (3.035) (3317)
F statistic 332.73 332.73
1
C?ntro s Yes Yes Yes Yes
variables
Province Yes Yes Yes Yes
Year Yes Yes Yes Yes
Observations 7993 7993 7993 7993

Values in parentheses are z-values (robust standard errors). The reduction in sample size was
due to missing variables in villages and towns and the small number of samples in some

villages and towns. *** indicates p< 0.01, respectively.
5To save space, coefficients of control variables (refer to Table 3 for details) are no

longer reported.





OEBPS/Images/im11.jpg
Health',,





