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Abstract: Background: With the advancement of the digital age, the links between mobile Internet
use (MIU) and mental health have attracted the attention of scholars. This paper focuses on the
relationship between MIU and depression across the entire distribution of young adults” depression.
Methods: Based on nationally representative data from the 2018 China Family Panel Studies (CEPS),
we explore whether and to what extent MIU affects depression in young adults in China through
instrumental variables. In addition, we employ a quantile regression approach to explore the
depression-MIU gradients and examine potential mediation mechanisms by exploiting variation
in several potential intermediates available. Results: 2SLS estimate suggests that MIU is associated
with a decrease in young adults” depression by 1.526 points. Besides, the effect of MIU was only
significantly negative at the 0.8 to 0.96 quantiles. Discussions: MIU reduces the level of depression
in people with higher levels of depression, older age, and who use the Internet for communicative
purposes. However, there is no significant gender difference in MIU. In addition, young people will
improve their feeling of social comparison when using mobile Internet, thus making them less depressed.
Conclusions: MIU has a significant positive impact on depression among young Chinese adults.

Keywords: depression; mobile internet use; quantile regression

1. Introduction

According to data from the China Health Commission, up to 54 million people in
China suffer from depression, accounting for 4.2% of the total population. The earliest onset
of all types of depression is around the age of 14, and the prevalence is three times higher
in individuals aged 18-29 than those aged 60 and older [1]. According to the “Statistical
Report on Internet Development in China [2]” released by the China Internet Network
Information Center (CNNIC), the number of Internet users reached 1.011 billion, and the
Internet penetration rate reached 71.6%. Among them, the proportion of mobile Internet
access reached 99.6%. Compared with the data of previous years [3], all indicators have
maintained steady growth, indicating that the mobile Internet has become an indispens-
able and important tool in modern life. People use the Internet to establish new social
connections, search for information, and conduct business activities. At the same time,
the risk of the Internet eroding offline life is also increasing. A series of problems, such as
interpersonal isolation caused by addiction to the Internet and loss of self-esteem caused
by comparison, threaten the mental health of Internet users. The academic community has
launched a discussion on the issue of the impact of the Internet on mental health.

For a long time, people have had both positive and negative views on Internet use.
Opponents believe that an increasing proportion of young adults with psychotic disorders
is related to inappropriate use of the Internet. Improper Internet use will lead to a variety
of pathological characteristics such as increased dependence, social withdrawal, guilt
and difficulty in inhibiting Internet desire, and further lead to depressive disorder, anxiety
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disorder as well as depression and anxiety disorder (comorbid disorder). Luo et al. [4] tested
75 adolescents who met the DSM-1V standards. They found that most Internet-addicted
adolescents have comorbidities of depression and anxiety, requiring both antidepressants
and antianxiety drugs for psychotherapy. Internet is free from the constraints of time and
space and has the advantages of maintaining a low cost of cross-border communication.
Therefore, netizens, who conduct online activities through computers and the Internet,
shift from intuitive, personality-dependent face-to-face communication to fragmented, text-
based visual platform communication. The weak relationship with strangers has impacted
their strong relationship with close people, often resulting in a withered communication
situation, misunderstandings, negative emotions, and other adverse consequences [5,6].
Proponents suggest that human—computer interaction only requires low-cost hardware
equipment and convenient software facilities. Internet connection can create more “random
encounters” than offline communication, initiating a weak social relationship, so that
individuals without special preparations have more opportunities to connect with other
people. It is more convenient to create networked multi-point individual linkages or
networks cluster behavior, improving subjective well-being, sense of gain and suppressing
depression [7,8].

Research on depression issues has potential societal benefits. Data show that the preva-
lence of depression in Chinese adults is relatively high [9], the proportion of depression
is increasing year by year, and the symptoms are getting worse. The novel coronavirus
epidemic has exacerbated this trend [10]. In developing countries, most people lack under-
standing of depression, cannot effectively identify symptoms, and patients cannot access
psychiatric treatment in a timely manner [11]. In addition, the research on youth mental
health in China started relatively late, and there is still a lack of systematic evaluation
systems, effective intervention measures, and large-scale survey results [12]. The existing
academic achievements on the impact of MIU on depression have achieved complex results,
but most scholars focus on the elderly and adolescents, rather than the youth. This article
attempts to show the mental health status of young people through statistical data, explor-
ing how the Internet and its different use purposes have emotional effects. We attempt to
use an instrumental variable approach to explore the causal association and the underlying
mechanisms between mobile Internet use (MIU) and depression in young adults (aged
18—40 years). On the one hand, this paper focuses on the mental health problems of young
people, especially the specific topic of depression, and contributes empirical experience
to the current field. On the other hand, in view of the increasingly serious situation of
depression in China, we attempt to provide possible policy recommendations in the field
of mental health, to provide a reference for actually solving young adults’ depression and
reducing the prevalence of depression.

2. Prior Literature

Depression is referred to as a perceived pessimistic mood [13] or academically defined
as feelings of helplessness and hopelessness [14], the level of feelings of guilt and worth-
lessness [15], or psychomotor retardation [16]. The ICD-11 and DSM-5 have basically the
same diagnostic description of depressive episodes, including depressive mood and loss
of interest, accompanied by other cognitive, behavioral, or autonomic symptoms, which
have a significant impact on the level of individual social function [17,18]. Young people’s
emotional management ability is relatively immature, but they are at the center of the vortex
of fierce social competition. They are most likely to be impacted by the loss of competition
and face the challenge of re-adaptation. Being accepted and new social engagement are
goals young people strive for. In the context of a competitive society, understanding and
studying depression among young adults is a key priority, mainly because depression and
health are closely linked. Depressive symptoms can negatively affect a person’s mood,
thinking, self-feeling, interpersonal communication, and physical function [19], leading to
social isolation and even an increase in the level of suicidal ideation [20]. At present, the
number of common mental disorders and psychological problems in China is increasing
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year by year, and malignant cases caused by personal extreme emotions occur from time to
time. It is harmful to social stability, interpersonal harmony, and public happiness. Given
the importance of depression among young adults, its determinants have become the focus
of a large body of studies [21,22].

A growing number of studies closely related to our work explore the role of Internet
use in influencing the depression of young people [23,24]. Extant studies on the relationship
between Internet use and depression in adolescents have yielded mixed results. For exam-
ple, employing a nationally representative sample of 1787 young adults ages 19-32 years in
the U.S,, Lin et al. [25] demonstrate that there is a significant association between Internet
use and depression. Maladaptive patterns of Internet use may result in mood dysregula-
tion. Using data from a longitudinal study of young adults by Growth from Knowledge
(GfK) (GfK KnowledgePanel®, 2013), Shensa et al. [26] also suggest that maladaptive use
patterns may explain the association between Internet use and depression. The work
by Jelenchick et al. [27], however, suggests that Internet use has no significant impact on
depression in older adolescents. Interestingly, a paper by Selfhout et al. [28], documents
that Internet use may not increase depression when they are addicted to the Internet for
communication purposes.

Despite the fact that the incidence of young adults” depression is increasing in China,
there is little work that empirically analyzes the association between Internet use and
depression in the context of China. Specifically, most of the relevant research has focused
on the impact of social networks (e.g., self-disclosure, personal characteristics, substance
use, life satisfaction) [29-32]. For instance, using evidence from the online big data platform,
Yuetal. [11] document that the Internet is a proper source of help for people with depression.
One exception is the recent work by Huang [33], employing meta-analysis and using a
sample of 19,652 participants, who find that the correlation between Internet use and
depression is not significant.

In general, most existing studies investigate the association between Internet use and
depression among young adults. However, these studies have three limitations. First, while
growing research has focused on the relationship between Internet use and depression
among young adults, there is no empirical work analyzing the effect of Internet use across
the distribution of young adults” depression. Second, possibly due to limitations of data
analysis, most previous work does not provide a good solution to address endogeneity
problems, implying that their conclusions cannot be interpreted as causal effects. Third,
although existing research has suggested Internet use plays a role in affecting young adults’
depression, few studies empirically explore the potential mechanisms behind these impacts.

3. Data and Methods
3.1. Data and Variable Selection

This paper uses data from the Chinese Family Panel Studies (CFPS), a nationally
representative longitudinal survey funded by Peking University and the National Natural
Science Foundation of China and initiated by the Institute of Social Sciences of Peking
University in 2010. In 2008 and 2009, the CFPS conducted initial and follow-up surveys
in Beijing, Shanghai, and Guangdong, then officially conducted investigations in 2010.
All baseline family members defined by the 2010 baseline survey and their future consan-
guineous/adopted children will be regarded as genetic members of CFPS and become
permanent tracking objects. The fifth round of the national survey (CFPS 2018) began on
5 June 2018 and lasted until May 2019. The sample covers 25 provinces/ cities/autonomous
regions in China, including about 95% of the population. It adopts implicit stratification,
multi-stage, multi-level probability proportional to size (PPS). Therefore, the sample of
CFPS can be regarded as a national representative sample.

In order to investigate the factor of MIU, we selected 2018 data for statistical analysis.
Specifically, a total of 33,326 people were interviewed in the 2018 CFPS survey, and the
samples mainly used in this paper came from the household economic database and
personal database. According to research needs, we focused on the youth group between
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18 and 40 years old and excluded those samples lacking information on core variables. The
research used 10,499 observations after data cleaning to carry out the analysis.

The dependent variable of the study was the individual’s level of depression, measured
by using a 12-item version of the Center for Epidemiologic Studies of Depression Scale
(CES-D) questionnaire. It is measured on a 51-point scale ranging from 22 to 72, with
higher scores indicating higher levels of depression. Figure 1 below shows the distribution
of observed depression levels. The distribution of depression levels in young adults is
skewed to the left, with mild depression accounting for the largest proportion, and severe
depression being relatively rare.

Density
0.06 0.08 0.1

0.04

0.02

(=) T T
20 30 40 50 60 70
Depression Scale

Figure 1. Histogram for depression scale distribution, overlaid with a kernel density and a normal density.

The independent variable is MIU. MIU is assessed by the question “If the respondent
uses mobile Internet through any mobile device (such as smart phone and iPad) in daily life”
(1 =yes, 0 =no). Based on the available literature, we controlled for a range of demographic
variables that might be associated with MIU and young adults” depression. Specifically,
they include the squared term of age, gender (1 = male, 0 = female), current marital status
(1 = married, 0 = other), place of residence (1 = rural area, 0 = urban area), employment
status (1 = Working or in school, 0 = neither), and perceived wealth gap (1 = there is a
serious wealth gap in China, 0 = there is no serious wealth gap in China). In addition, we
included the provincial dummy variable in the control.

To control for potential endogeneity, this study used two instrumental variables,
attitudes towards the Internet and household telecommunication expenses. The first
instrumental variable “attitude to the Internet” corresponds to the “importance of the
Internet for you to obtain information” in the questionnaire, and has been re-coded to form
a corresponding binary variable (1 = important, 0 = other).

Young people who have a positive attitude towards the Internet will correspondingly
increase the frequency and duration of their use of mobile Internet. However, it did not
directly affect depression in young people. The second instrumental variable is household
telecommunication expenses, which measures the monthly mailing and communication
expenses of the households where the sample is located, including telephone, mobile phone,
Internet access, mailing and other expenses. We believe that the household telecommuni-
cation expenses are not directly related to the dependent variable. We obtain data from
the family database, and then correspond them to individuals through family number
matching. There is a positive correlation between household telecommunication expenses
and the use of mobile Internet. Table 1 presents the definitions and summary statistics of
the dependent and independent variables.
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Table 1. Descriptive statistics.

Variables Mean S.D. N
depression 32.67 6.890 10,499
MIU 0.87 0.337 10,499
age 29.45 6.185 10,499
gender 0.50 0.500 10,499
current marital status 0.68 0.468 10,499
place of residence 0.75 0.432 10,499
employment 0.86 0.346 10,499
perceived wealth gap 0.78 0.414 10,499

3.2. Empirical Strategy

To investigate the effect of MIU on the depression among young adults in China, we
first use ordinary least squares (OLS) and two-stage least squares (25LS) regressions to
estimate the following model:

Dep; = op + i MIU; + @Xj + ¢4 (1)

where the dependent variable is depression of individual i, the independent variable is
MIU status, X; is a vector of control variables, including the squared term of age, gender,
current marital status, place of residence, employment, perceived wealth gap, provincial
dummy variable and ¢; is the error term.

Since the effect of MIU may differ across the depression distribution, and MIU may be
endogenous, we utilize the quantile regression approach proposed by Koenker and Bassett [34]
to explore the effect of MIU on the distribution of depression among young adults:

First-stage Estimate:

MIU = B¢ + B1Z; + B2X; + M ()

Second-stage Estimate:
Dep; = g + o1 (Estimate MIU;) + X + G 3)

where Z; is a vector of instruments that are correlated with MIU;. We use two [Vs—attitude
towards the Internet and household telecommunication expenses. We adopt two ways to
test that the two instruments use as valid instruments: First, we treat the two instruments as
control variables to analyze whether there is a direct effect of household telecommunication
expenses and attitude towards the Internet on depression. Second, we use overidentification
tests to examine whether the two instruments meet the need for instrument exogeneity.

In general, the article mainly adopts the following five strategies. First, using instru-
mental variable regression solves the endogeneity problem of the independent variable, and
compares with the results of ordinary least squares regression; second, using heterogeneity
analysis investigates the difference in the influence of the mobile Internet on depression
levels; third, through quantile regression, we describe and analyze how mobile Internet
use affects depression at each quantile; fourth, we conduct robustness tests by replacing
data samples and refining independent variable categories; fifth, we explore the potential
mechanisms of MIU affecting depression.

4. Results
4.1. Correlates of Depression among Young Adults in China

Table 2 presents the correlation matrix of the variables used in this paper. The data
show that there is a significant negative correlation between MIU, gender, employment
status and depression, while age and place of residence show a significant positive cor-
relation with depression. In other words, when MIU increased, depression decreased;
when age increased, depression increased. Compared with female and non-school or
non-working individuals, male and school or working populations have lower depression,
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while individuals in rural areas have higher levels of depression than individuals in urban

areas.

Table 2. Correlation matrix of the variables.

Depression MIU Age Gender 1\;[;1:;21 RI;lsTc:leezie Employment “l;::lc ;:‘g;ip
depression 1 —0.03 * 0.07 * —0.04* 0.01 0.05* —0.05* 0.01
MIU —0.04* 1 —0.15* 0.03* —0.09 * —0.13* 0.01 0.12*
age 0.07 * —0.15* 1 0.03 * 0.59 * —0.07 * 0.03 * —0.02
gender —0.04 * 0.03 * 0.02* 1 —0.13 % —0.00 0.26 * 0.01
marital status 0.01 —0.09 * 0.60 * —0.13* 1 0.03 * —0.12* —0.03 *
place of residence 0.05* -0.13* —0.07% —0.00 0.03 * 1 —0.06 * —0.08 *
employment —0.05* 0.01 0.02* 0.26 * —0.12* —0.06 * 1 0.02*
perceived wealth gap 0.01 0.12* —0.02 0.01 —0.03 * —0.08 * 0.02 % 1

Note: * p < 0.05.

We start by exploring the correlates of young adults” depression based on the OLS
regressions (see Table 3). We first regress depression on MIU without including other co-
variates (column 1). Next, we report the estimated MIU effect on young adults” depression,
conditional on other covariates and provincial dummies (column 2 of Table 3). The results
suggest that even after controlling for covariates, the positive effect of MIU on depression
in young adults remained significant. Specifically, the depression of young people who use
mobile internet is lower than those of young people who do not use mobile internet.

Table 3. OLS regressions.

Model 1 Model 1
MIU —0.843 *** —0.424 **
(—4.22) (—2.06)
age 0.002 ***
(9.15)
gender —0.503 ***
(—3.62)
place of residence 0.559 ***
(3.42)
marital status —0.879 ***
(—4.93)
employment —1.010 ***
(—5.01)
perceived wealth gap 0.323 **
(2.00)
provincial dummies No Yes
Constant 33.401 *** 32.070 ***
(179.44) (45.73)
Observations 10,499 10,499
R? 0.002 0.033

Note: * p < 0.01, ™ p < 0.001.

With respect to other covariates, our estimates indicate that men have lower depression
levels than women; married people have lower levels of depression than other groups,
and young adults who are employed or in school have lower levels of depression than
unemployed and school leavers. On the other hand, older youth have higher levels of
depression; rural youth have higher levels of depression than urban youth, and youth who
perceive a severe wealth gap have higher levels of depression.
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4.2. Impacts of MIU on Depression and Its Distribution

To solve possible endogeneity issues, we further use household telecommunication
charges and attitudes towards the Internet as IVs for MIU. Before using the instrument
variable (IV) approach, we regress depression on the two instruments to explore whether
household telecommunication charges and attitude towards the Internet exert a direct
effect on young adults’ depression. The variance inflation factors (VIF) are calculated to
premeditate the potential multicollinearity between the main metrics.

As shown in the data in columns 1 and 2 of Table 4, instrumental variables did not
directly affect the level of depression in young adults. Columns 3 and 4 show the regression
results of the first stage of 25LS (two-stage least squares), and both instrumental variables
have significant effects on the core independent variable. At the same time, the value of the
F statistic is 351.36 (p < 0.01), rejecting the null hypothesis of the weak instrument, and the
instrumental variable is valid. The value of the variance inflation factor (VID = F) of key
variables is not greater than 2, which indicates that there is no multicollinearity problem
between other variables except the provincial dummies. Finally, through the endogenous
test, we can consider that both instrumental variables are exogenous, and the results of
the instrumental variable regression are consistent with the results of the OLS regression
model, indicating the rationality of the instrumental variable method.

Table 4. Instrument variable regressions.

Depression Depression MIU MIU MIU
OLS OLS 2SLS—First Stage 2SLS—First Stage 2SLS—Second Stage
attitude towards the Internet —0.248 0.185 ***
(—1.59) (25.82)
household e
telecommunication charges —0.127 0.032
(—1.41) (7.63)
MIU —1.526*
(—1.85)
age 0.002 *** 0.002 *** —0.000 *** —0.000 *** 0.002 ***
(9.25) (9.41) (—12.17) (—14.54) (7.29)
gender —0.513 *** —0.515 *** 0.024 *** 0.023 *** —0.481 ***
(—3.69) (—3.70) (3.73) (3.49) (—3.42)
place of residence 0.563 *** 0.552 *** —0.060 *** —0.076 *** 0.452 **
(3.44) (3.37) (—7.95) (—9.80) (2.56)
marital status —0.883 *** —0.844 *** 0.011 —0.003 —0.878 ***
(—4.96) (—4.63) (1.39) (—0.33) (—4.91)
employment —1.003 *** —1.014 *** —0.006 —0.003 —1.023 ***
(—4.97) (—5.01) (—0.67) (—0.36) (—5.06)
perceived wealth gap 0.325 ** 0.295 * 0.049 *** 0.074 *** 0.404 **
(2.00) (1.82) (6.55) (9.64) (2.34)
provincial dummies Yes Yes Yes Yes Yes
Constant 31.848 *** 32.298 *** 0.891 *** 0.892 *** 33.257 ***
(46.71) (39.67) (28.39) (23.24) (30.27)
Observations 10,499 10,443 10,499 10,443 10,443
R? 0.033 0.033 0.142 0.092 0.031

Note: *p < 0.05, ** p < 0.01, ** p < 0.001.

After taking the endogeneity of MIU into account, the effect of MIU on young adults’
depression remains significantly negative (see Table 4), indicating MIU significantly reduces
depression in young adults. Our 2SLS estimate suggests that MIU is associated with
a decrease in young adults’ depression by 1.526 points. This represents a decrease of
4.78 percent. The instrumental variable regression showed the average effect of MIU on
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the depression of young people (see Figure 2), and the quantile regression method was
introduced in this study to explore the specific distribution of this effect. The results showed
that the mean effects derived from 2SLS (two-stage least squares) regression masked a
considerable degree of heterogeneity (see Table 5). Specifically, the effect of MIU was only
significantly negative at the 0.8 to 0.96 quantiles (see Table 6). This suggests that young
adults with higher depression benefited more from MIU after controlling for covariates.

MIU

w4

=4

N

I
S

|

T T T T
0.6 0.7 0.8 0.9 1

Quantile

Figure 2. Quantile regression coefficient plot using mobile internet.

Table 5. Quantile regression 1.

(¥))

2

3

@

(5)

0.1 0.25 0.5 0.75 0.9
MIU —0.000 —0.357 —0.218 —0.449 —0.865 **
(—0.00) (—1.43) (—0.83) (—1.42) (—2.14)
age 0.000 0.001 *** 0.002 *** 0.003 *** 0.003 ***
(0.00) (5.05) (7.41) (7.48) (6.37)
gender 0.000 —0.615***  —0.668 *** —0.697 *** —0.473 %
(0.00) (—3.65) (—3.75) (—3.26) (—1.74)
place of residence 0.000 0.307 0.670 *** 0.579 ** 0.734 **
(0.00) (1.55) (3.20) (2.30) (2.29)
marital status —0.000 —-0.423* —0.779 *** —1.192 *** —1.152 ***
(—0.00) (—1.96) (—3.41) (—4.34) (—3.30)
employment —0.000 —0.639 ***  —1.151 ** —0.853 *** —1.195 ***
(—0.00) (—2.61) (—4.46) (—2.75) (—3.02)
perceived wealth gap 0.000 0.575 *** 0.218 0.275 0.198
(0.00) (2.92) (1.05) (1.10) (0.62)
provincial dummies Yes Yes Yes Yes Yes
Constant 22.000 *** 25.970 *** 31.680 *** 37.733 *** 41.355 ***
(26.49) (30.52) (35.28) (34.93) (30.09)
Observations 10,499 10,499 10,499 10,499 10,499

Note: * p < 0.05, ™ p < 0.01, *** p < 0.001.

To better understand the impact of MIU on young adults” depression, we next examine
whether the impact of MIU differs by age, gender, or purpose of use. This paper divides
the existing sample into two groups according to age; one group is 18 to 28 years old, and
the other group is 29 to 40 years old. MIU has a significant effect on reducing depression in
older people (2940 years old), but not in younger age groups (18-28 years old) (see Table 7).
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Table 6. Quantile regression 2.
1) 2) 3) @) (5) (6)
0.7 0.75 0.8 0.85 0.9 0.95
MIU —0.311 —0.449 —0.837 ** —0.839 ** —0.865 ** —1.949 ***
(~1.06) (—1.42) (—2.48) (~2.25) (—2.14) (~3.32)
age 0.003 *** 0.003 *** 0.003 *** 0.003 *** 0.003 *** 0.003 ***
(7.91) (7.48) (7.80) (6.83) (6.37) (4.88)
gender —0.651 *** —0.697 *** —0.385* —0.300 —0473* —0.584
(—3.28) (—3.26) (—1.69) (—1.20) (—1.74) (—1.47)
place of residence 0.651 *** 0.579 ** 0.664 ** 0.666 ** 0.734 ** 0.912*
(2.79) (2.30) (2.47) (2.25) (2.29) (1.96)
marital status —1.159 %+ —1192%%  —1360**  —1286** —1.152%*  —1.506**
(—4.56) (—4.34) (—4.65) (—4.00) (—3.30) (—2.96)
employment —0.987 *** —0.853 *** —0.934 ¥+ —1.292 *** —1.195 *** —1.981 ***
(—3.43) (=2.75) (—2.82) (—3.55) (-3.02) (—3.45)
perceived wealth gap 0.163 0.275 0.267 0.306 0.198 0.453
(0.71) (1.10) (1.00) (1.05) (0.62) (0.98)
provincial dummies Yes Yes Yes Yes Yes Yes
Constant 36.096 *** 37.733 *** 39.419 *** 40.326 *** 41.355 *** 44.153 ***
(36.08) (34.93) (34.24) (31.83) (30.09) (22.09)
Observations 10,499 10,499 10,499 10,499 10,499 10,499
Note: *p < 0.05, * p < 0.01, *** p < 0.001.
Table 7. Heterogeneous effects 1.
@ (2)
18-28 years old 29-40 years old
MIU —1.667 —1.738 *
(—0.94) (—1.85)
Constant 33.160 *** 35.862 ***
(16.35) (24.01)
Observations 4524 5919
R? 0.022 0.044

Note: * p < 0.05, *** p < 0.001.

In China, the effect of MIU on depression in males and females was not statistically
significant, meaning that there was no gender difference (see Table 8). Through the two-
sample t-test, we found that there are differences in the preference of the two genders for
using the Internet. Females are more likely to engage in online work and online business
activities, and males are more inclined to use the Internet for entertainment. There is no
significant difference in online social behavior between males and females.

Table 8. Heterogeneous effects 2.

Female Male
MIU —1.320 —1.555
(—1.24) (—1.21)
Constant 31.937 *** 34.334 ***
(21.57) (20.56)
Observations 5264 5179
R? 0.036 0.035

Note: ***p < 0.001.
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The effect of mobile Internet access on depressive mood varies according to the
purpose of use. The four items of the data correspond to “How often do you use the Internet
(including the intranet of your company) for work?”, “Do you use the Internet for social
interaction (such as chatting, posting Weibo, etc.)”, “How often do you use the Internet for
entertainment (such as watching videos, downloading songs, etc.)?” and “How often do you
use the Internet for business activities (such as using online banking, online shopping)?”.
Based on the existing literature, we classify social interaction as “communicative use”
for the purpose of interpersonal communication, and work, entertainment, and business
activities as “non-communicative use”. Data analysis shows mixed results (see Table 9).
Higher frequency of using the Internet for social or recreational activities can significantly
reduce the depression level of youth, and the influence factor of social interaction is greater
than that of recreational activities. Higher use of the Internet for work or business activities
did not affect depression in youth.

Table 9. Heterogeneous effects 3.

Social . Business
Purpose of Use Work Interaction Entertainment Activities
depression —1.358 —3.854 ** —3.347 % —1.360
(—1.58) (—2.01) (—1.93) (—1.55)
Constant 32.664 *** 35.134 *** 34.777 *** 32.518 ***
(27.21) (18.38) (19.23) (35.15)
Observations 7005 9222 9223 9223
R? 0.023 0.013 0.002 0.018

Note: * p < 0.05, * p < 0.01, ** p < 0.001.

4.3. Sensitivity Analysis

In order to examine the robustness of the results, this paper will conduct a series of ro-
bustness tests from two perspectives. First, we extend the range of age from 16 to 40 years old.
The benchmark regression results are shown in the table below, the use of mobile Internet
still has a significant negative impact on the depression level of young people (see Table 10).
Similar results were obtained in the instrumental variable analysis (see Table 11).

Table 10. Benchmark regression results (1640 years old).

Model 1 Model 2
MIU —0.767 *** —0.379 *
(—3.99) (—1.92)
age 0.002 ***
9.59)
gender —0.525 ***
(—3.92)
place of residence 0.586 ***
(3.68)
marital status —0.883 ***
(=5.01)
employment —1.085 ***
(—5.51)
perceived wealth gap 0.319 **
(2.04)
provincial dummies No Yes
Constant 33.295 *** 31.929 ***
(185.83) (46.95)
Observations 11,177 11,177
R? 0.001 0.033

Note: * p < 0.05, * p < 0.01, ** p < 0.001.
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Table 11. Instrumental variable regression results (1640 years).

(1) (2) (3) @ (5)
depression depression MIU MIU MIU
OLS OLS 2SLS—First stage ~ 2SLS—First stage = 2SLS—Second stage
attitude towards the Internet —0.226 0.182 ***
(—1.52) (26.25)
household _ ot
telecommunication charges 0-102 0.052
(-1.17) (7.64)
MIU —1.413*
(—1.76)
age 0.002 *** 0.002 *** —0.000 *** —0.000 *** 0.002 ***
(9.69) (9.79) (—11.17) (—12.97) (7.98)
gender —0.533 *** —0.535 *** 0.024 *** 0.024 *** —0.501 ***
(—3.99) (—3.98) (3.91) (3.74) (—3.70)
place of residence 0.587 *** 0.580 *** —0.057 *** —0.073 *** 0.488 ***
(3.69) (3.63) (—7.68) (—9.55) (2.86)
marital status —0.886 *** —0.859 *** 0.014* 0.002 —0.878 ***
(—5.03) (—4.77) (1.73) (0.23) (—4.96)
employment —1.080 *** —1.089 *** —0.005 —0.004 —1.097 ***
(—5.48) (=5.51) (—0.57) (—0.40) (—5.56)
perceived wealth gap 0.321 ** 0.293 * 0.050 *** 0.074 *** 0.394 **
(2.05) (1.88) (6.80) (9.94) (2.36)
provincial dummies Yes Yes Yes Yes Yes
Constant 31.737 *** 32.084 *** 0.876 *** 0.872 *** 33.020 ***
(47.96) (40.63) (28.44) (23.19) (31.30)
Observations 11,177 11,116 11,177 11,116 11,116
R? 0.033 0.034 0.134 0.085 0.031

Note: *p < 0.05, ** p < 0.01, ** p < 0.001.

7

Second, we replaced “use of mobile Internet” with “use of stationary computer”
as an independent variable in the regression. The results of benchmark regression and
instrumental variable regression showed that the use of a computer to surf the Internet had
a significant negative effect on the depression level of young people (see Table 12).

4.4. Mechanisms

To offer more insight into the nexus between MIU and depression among young
Chinese adults, we further explore the mechanisms through which MIU may lead to a
lower level of depression by exploiting variation in several potential intermediates available
in our dataset. Specifically, we have data on subjective well-being, interpersonal self-
assessment, subjective social status, and subjective economic status. Subjective well-being
is measured on a 10-point scale based on the response to the question “How happy do you
feel?”, with 1 indicating “very unhappy” and 10 indicating “very happy”. The measure of
interpersonal self-assessment stems from a question that asks how the respondents evaluate
their personal relationships, indicating with 1 “very bad” and 10 indicating “very well”.
Subjective social status and economic status are measured on a 5-point scale based on the
question “How do you rate your local social status” and “How do you rate your income in
the local area”, respectively.

Summary statistics on the intermediates are presented in Table 13. The two-sample
t-test results suggest young people who use mobile Internet have lower perceptions of
their subjective social status and income status than those who do not use mobile Internet.
However, the former has higher happiness and interpersonal self-evaluation than the latter.
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Table 12. Benchmark instrumental variable regression results.
(1) (2) (3) @ (5)
depression depression MIU MIU MIU
OLS OLS 2SLS—First stage ~ 2SLS—First stage = 2SLS—Second stage
use of stationary computer —1.185 *** —0.679 *** —1.448*
(—8.77) (—4.56) (—1.90)
attitude towards the Internet 0.197 ***
(19.65)
household 0.042 ***
telecommunication charges
(7.05)
age 0.002 *** —0.000 *** —0.000 *** 0.002 ***
(8.86) (—11.56) (—13.48) (6.74)
gender —0.472 *** 0.061 *** 0.060 *** —0.428 ***
(—3.39) (6.80) (6.60) (—2.92)
place of residence 0.413 ** —0.242 *** —0.259 *** 0.191
(2.47) (—22.95) (—24.07) (0.74)
marital status —0.952 *** —0.101 *** —0.117 *** —1.040 ***
(—5.33) (—8.80) (—9.82) (—5.34)
employment —0.898 *** 0.159 *** 0.161 *** —0.784 ***
(—4.42) (12.23) (12.13) (=3.31)
perceived wealth gap 0.361 ** 0.075 *** 0.100 *** 0.437 **
(2.23) (7.15) (9.41) (2.44)
provincial dummies No Yes Yes Yes Yes
Constant 33.184 *** 32.151 *** 0.602 *** 0.570 *** 32.776 ***
(371.84) (47.56) (13.70) (10.69) (36.64)
Observations 10,499 10,499 10,499 10,443 10,443
R? 0.007 0.035 0.225 0.199 0.033
Note: * p < 0.05, ** p < 0.01, *** p < 0.001.
Table 13. Statistics for the intermediates considered.
Full Sample User Non-User Diff.
subjective well-being 0.813 0.830 0.703 —0.127 ***
Observations 10,497 9129 1368
interpersonal self-assessment 0.764 0.777 0.674 —0.103 ***
Observations 10,498 9130 1368
Subjective social-status 0.187 0.177 0.251 0.074 ***
Observations 10,485 9121 1364
subjective economic status 0.178 0.168 0.239 0.071 ***
Observations 9566 8257 1309

Note: ***p < 0.001.

Through benchmark regression, while controlling for covariates it can be found that
MIU has a significant positive impact on subjective well-being and self-evaluation of inter-
personal relationships, however, MIU has a significant negative impact on both subjective
social status and subjective economic status. These four paths may all be potential mech-
anisms by which the independent variable affects the dependent variable (see Table 14).
Next, we calculated the effect of the four mediator variables and the values of each path
and performed the bootstrap test. Among them, the two variables of subjective well-being
and self-evaluation of interpersonal relationships cannot pass the bootstrap test, so we can
think that Internet use does not reduce the level of depression by improving the subjectively
perceived well-being or interpersonal relationships of young people. Therefore, in the final
discussion, only the remaining two mediator variables are kept.
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Table 14. Mediation effect 1.

Subjective Interpersonal Subjective Subjective
Well-Being Self-Assessment Social Status Economic Status
MIU 0.093 *** 0.063 *** —0.044 *** —0.056 ***
(8.05) (4.95) (—3.75) (—4.72)
Constant 0.748 *** 0.643 *** 0.190 *** 0.217 ***
(18.98) (14.93) (4.76) (5.28)
Observations 10,497 10,498 10,485 9566
R? 0.046 0.041 0.025 0.021

Note: ***p < 0.001.

The mediating effect of subjective social status and subjective economic status is
shown in the figure below. Column 1 of Table 15 shows the effect of mobile Internet use on
depression levels after controlling for covariates, and the values are directly derived from
the previous instrumental variable regression results. Columns 2 and 3 of Table 15 are the
estimated mediation effects calculated by taking the two variables of subjective social status
and subjective economic status into control, respectively. When subjective social status is
used as the mediating variable, the result of direct effect is —0.487, which is significant at
0.05 level; the result of indirect effect is —0.064, which is significant at 0.01 level. When
subjective economic status is used as the mediating variable, the result of direct effect
is —0.466, which is significant at 0.05 level; the result of indirect effect is 0.078, which is
significant at 0.01 level. The data show that both mediator variables had significant effects
on depression levels, and after the mediator variables were included in the control, the
effect of mobile internet use remained significant, but the estimated coefficients contracted
from —1.41 to —0.49 and —0.47. This shows that the influence of mobile Internet use on the
depression level of young people is partially mediated by their subjective social status and
subjective economic status.

Table 15. Mediation effect 2.

1 (2) (3)
depression depression depression
MIU —1.413* —0.4873 ** —0.466 **
(—1.76) (0.21) (0.21)
su.b]e.ctlve soc1a1-.status 1450 #+ 1,397+
subjective economic status
(0.17) (0.18)
Constant 33.257 *** 37.327 *** 38.084 ***
(30.27) (2.79) (2.61)
Observations 10,443 10,485 9566

Note: *p < 0.05, * p < 0.01, *** p < 0.001.

The data show that estimates of direct effects are positive and indirect effects are
negative, with opposite signs (see Figure 3). According to the research of Wen et al. [35],
if the signs of ab and ¢’ are opposite, it needs to be explained according to the masking
effect, and finally report the value of lab/c’|. When subjective social status was used
as the mediating variable, the indirect effect accounted for 13.05% of the direct effect;
when the subjective economic status was used as the mediating variable, the indirect effect
accounted for 16.70% of the direct effect. The masking effect is similar to the mediating
mechanism, but the effect is the opposite. The appearance of the masking effect means that
the mediator variable masks the influence of the independent variable (whether to surf the
Internet) on the dependent variable (depression) to a certain extent. In this study, although
the overall effect of MIU reduces depression in young adults, this particular mediating
pathway produced the opposite effect. Specifically, MIU reduced the self-assessment of
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social status and economic status of young people, which had aggravated the degree of
depression. However, fortunately, there are other more significant influencing factors
related to the total effect, so that MIU decreases the depression of young people finally.

Subjective
social status

a=—0.044%*** b=—1.450%**
c=-0.424** Depression
MIU levels
c’=—0.487%**
Subjective

economic status

a=—0.056%** b=—1.397%%*
c=—0.389* Depression
MIU levels
c’=—0.466**

Figure 3. The influence of subjective social status and subjective ecnomic status on depression levels.
*p <0.05,**p <0.01, ** p <0.001.

5. Discussion

Previous studies on the impact of MIU on depression mostly concentrate on the elderly
and adolescents, and the attention on youth is relatively lacking. At the same time, the
existing academic achievements have not focused on the distribution of the impact of MIU
on young people, and have not been able to solve the endogenous problem. Using data
from the highly representative and reliable China Family Tracker Survey (CFPS), this study
explores how MIU affects depression among young Chinese and examines the effect at
different quantiles of depression symptomatology. At the same time, the article examines
the age differences, gender differences and differences in the purpose of MIU to reduce
depression, and explores the potential mediating mechanism.

Through OLS regression, instrumental variable regression and their tests, we believe
that young people who engage in MIU show lower levels of depression than those who
do not. Quantile regression showed the difference in the impact of MIU on groups with
different levels of depression. The results showed that MIU only had a significant positive
effect on a subset of young people with the highest levels of depression. We speculate
that people with lower levels of depression have achieved sufficient happiness through
daily interpersonal communication and entertainment projects. On the contrary, relatively
more depressed groups tend to self-isolate in real life and stay in a lonely environment
for a long time, so they are more dependent on the Internet and pay more attention to the
functionality of the Internet [36-38]. Both the use of computers and mobile devices to surf
the Internet can significantly make young people less depressed and feel relief. The utility
level of mobile surfing (—1.526) is slightly higher than that of using computers to surf the
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Internet (—1.448). It is higher than the ratio of computer Internet access (the maximum is
the use of desktop computers to access the Internet, accounting for 34.6%).

We find that while MIU is associated with decreased depressive feelings in young
adults, the beneficial impacts of MIU on depression are greater for those aged 2940 years
when they use the Internet for communication purposes. This could be due to the fact that as
they grow older, these adults will be busy with work and bear more family responsibilities,
free leisure time will be reduced and social communication will be reduced accordingly.
Internet use makes up for their social support, thereby improving their mood. The gender
difference in the influence of MIU is not significant, which could be due to the fact that the
parenting style of many one-child families in China has changed the traditional gender role
expectations. Many females are not only good at interpersonal communication, but also
keen on Internet surfing and online games, showing masculinity. Furthermore, some males
also show more femininity.

Using data from the nationally representative surveys of U.S. adolescents in grades
8 through 12 (N = 506,820), Twenge et al. [23] document that the use of the Internet is
more likely to increase depressive symptoms only among girls, because the Internet may
have larger effects on adolescent girls’ mood than on boys’. Mars et al. [22] also find that
high levels of internet use are more likely to increase the prevalence of depression among
females. There is no gender difference in the effect of Internet use on the depression level of
young people, but the purpose of using the Internet is different for both sexes. Women are
more engaged in online work and online business activities, and men are more likely to use
the Internet for entertainment; there is no significant difference in online social behavior
between the sexes. These results are consistent with studies by scholars such as [20,39], but
contradict many claims that women are more likely to become addicted, or have lower
self-efficacy, and perceive greater anxiety and depressive mood [40,41].

The notion that women report lower levels of self-esteem, self-efficacy, etc. through
Internet use generally comes from earlier research. In the early days of Internet popu-
larization, men were more likely than women to have access to Internet devices such
as computers, and the level of application operation was generally higher than that of
women. However, in the context of the popularization of the Internet, the digital literacy of
netizens has been improved in an all-round way, and the gender difference in device appli-
cation ability has narrowed to an unrecognizable level. From this, we speculate that many
one-child families in China have changed the way their offspring are reared, surpassing
traditional gender role expectations, and thus the gender distinction of offspring has been
weakened. Both men and women have developed sufficient communication skills and
common interests. Many women are not only good at dealing with online work, but also
keen on surfing the Internet and playing online games, showing a tendency consistent with
early male Internet users. Furthermore, some men also showed more female preference.

In addition, some scholars believe that the root of Internet addiction lies in the purpose
of using the Internet rather than gender itself [20]. Research data also show that different
genders have different Internet usage preferences. A possible explanation path is that in the
digital age, society’s dependence on the Internet has gradually deepened. The Internet has
increasingly become the first choice for people to retrieve information, communicate, and
shop. Therefore, people use some of the basic functions of the Internet not out of preference,
but to make choices that conform to the development of the times.

Overall, the use of mobile internet for social purposes was more likely to reduce
depression levels in young adults. However, interestingly, the data show that online
entertainment, a non-communicative activity, can also alleviate depression, although its
impact factor is slightly smaller than that of online social interaction. The likely reason
is that there is a difference between legitimate online entertainment and addictive online
entertainment. Scholars’ previous research conclusions are mostly about how online
behaviors that have evolved into pathological use aggravate depressive symptoms [42,43].
We believe that moderate use of the Internet for entertainment provides youth with social-
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emotional support and therefore reduces users’ depression levels. This is also the difference
between online entertainment and online work and online business activities.

Young people reported lower subjective economic status and subjective social status
by using the mobile internet, but this result also significantly reduced depression levels. We
believe that the decline of subjective social status and subjective economic status is related
to social comparison. People could obtain social networking profiles presented by others
on Internet platforms. Compared with their own situation, the inevitable comparisons
erode their self-esteem [7]. The existing literature has proved that using the Internet will
lead to more upward social comparisons, thereby reducing self-evaluation [5,44,45], This is
consistent with some of the findings of this study. One conjecture is that young people have
a strong incentive to succeed. Even if their self-perception is temporarily lowered due to
social comparison, they may see the comparison object as a goal, or even an expected future
achievement, thereby boosting self-confidence and self-motivation and offsetting negative
emotions. Another explanation is that the rich network expressions show the multi-faceted
lives of different strata groups, making social comparisons in various directions possible.
After experiencing upward comparisons, young people actively adopt avoidance strategies
and turn to more downward social comparisons, thereby restoring good self-perception,
relieving anxiety, and reducing depression.

In addition, we believe that with the popularity of the Internet, more people are
generally more inclined to appear positive on the Internet. This shift can help netizens
in turn understand other people’s displays and identify confounding factors, thereby
avoiding comparisons when they perceive upward social comparisons. Today, on the
Internet platform, there is a commercial behavior of showing off wealth in exchange for
traffic value, which undoubtedly provides a way for audiences to avoid upward social
comparisons. When the audience believes that the performance component is greater than
the real component, it will deconstruct this illusory wealth and eliminate the negative
emotions that arise from it.

Today, depression, especially youth depression is becoming more common, and it has
turned into a global problem. The proportion of adolescents suffering from depression is
increasing year by year, and the proportion of severe depression is also increasing [12,46].
In recent years, the Chinese government and some health-related organizations have
consciously strengthened the promotion of common sense education on depression, and
when conducting mental health censuses, they have focused on the youth groups in school.
The youth group is wider, interacts more closely with society, and faces more diverse and
more severe emotional pressures. Mental health issues of youth also require adequate
attention from the government. Based on the above conclusions, the author puts forward
some policy implications of this research. First, the government should guide and create a
clear online environment and give netizens an online space for full expression and effective
interaction. Netizens need to improve their digital literacy, exercise their ability to identify
false information, and create a healthy online culture. Second, the government can directly
use the Internet as a medium to popularize the knowledge of depression, improve people’s
mental health awareness, break the fantasy or panic about depression, prevent more young
people from falling into a state of depression, and create a beneficial network environment
for depression patients. Third, take care of the mental health of older young people and
reduce the survival pressure of target groups through policy benefits. Fourth, advocate
the reduction of gender discrimination, break the inherent association between specific
occupations and specific genders, and focus on gender balance in important areas.

6. Conclusions

The results of this study show that the use of mobile Internet can effectively reduce
the prevalence of depression in Chinese young adults. This effect was significant in people
with higher levels of depression, older age, and who use the Internet for communicative
purposes. However, there is no significant difference in mobile Internet use between
the sexes. In addition, the use of mobile Internet can improve young people’s sense of
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social comparison, making them less aware of depression. Our findings help to improve
the public and government’s understanding of depression in young adults, and provide
suggestions for the prevention and relief of depression.

7. Limitations

Finally, some shortcomings of this paper are proposed. First, through the instrumental
variable method, the results we obtained are only statistically significant at the 0.1 level,
and the significance needs to be improved. Second, the R-square of the regression equa-
tion is small, indicating that the explanatory power of the independent variable for the
dependent variable is weak. Third, the choice of instrumental variables may be questioned.
Although both instrumental variables passed the exogeneity test, there may still be po-
tential influencing factors that have not been identified. Fourth, in the analysis of the
mediating mechanism, the influence path of lower socioeconomic status self-assessment on
the depression level of young people has not been clarified, and whether there are other
factors also need to be further theoretical exploration and rigorous empirical analysis. Fifth,
the interpretation of the statistical results in this paper only stays at the conjecture step,
and the in-depth interview method of qualitative research can be appropriately added to
examine in detail the emotional fluctuations of young people in the process of mobile Inter-
net access, and explore the deep mechanism of using mobile Internet to reduce depression
in young people. Sixth, this study is retrospective. The physical and mental state of the
respondents at that time will affect the authenticity and accuracy of the data. The article
scores and analyzes the self-reported depressive symptoms of the respondents. In fact,
however, psychiatric history, comorbidities, or factors related to potential pathogenesis can
affect depression score. We have not taken these factors into account.

Author Contributions: Y.C.: conceptualisation, methodology, software, formal analysis, data cu-
ration, writing. L.W.: validation, investigation, resources, and writing—review and editing. Z.G.:
conceptualization, methodology, writing—original draft preparation, supervision, project administra-
tion and funding acquisition of the study. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by the “Major Program of National Fund of Philosophy and
Social Science of China, Grant Number 18VZ1L009”.

Institutional Review Board Statement: Ethical review and approval were waived for this study; due
to these types of academic research projects, formal ethical approval is not required by law.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: This paper uses data from the Chinese Family Panel Studies (CFPS), a
nationally representative longitudinal survey funded by Peking University and the National Natural
Science Foundation of China and initiated by the Institute of Social Sciences of Peking University.

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

1. Huang, Y,; Wang, Y.U.; Wang, H,; Liu, Z,; Yu, X;; Yan, J.; Yu, Y;; Kou, C.; Xu, X;; Lu, J.; et al. Prevalence of mental disorders in
China: A cross-sectional epidemiological study. Lancet Psychiatry 2019, 6, 211-224. [CrossRef]

2. China Internet Network Information Center. The 48th Statistical Report on China’s Internet Development 2021. Available online:
http:/ /www.cnnic.cn/hlwfzyj/hlwxzbg /hlwtjbg /202109 /t20210915_71543.htm (accessed on 19 December 2021).

3. China Internet Network Information Center. The 47th Statistical Report on China’s Internet Development 2020. Available online:
http:/ /www.cnnic.cn/hlwfzyj/hlwxzbg /hlwtjbg /202102 /t20210203_71361.htm (accessed on 19 December 2021).

4. Luo, K;; Meng, H.; Fu, Y. Depression and Anxiety as well as the Comorbid of Them in Adolescents with Internet Addiction
Disorder. Chin. J. Tissue Eng. Res. 2005, 8, 4-5.

5. Pantic, I.; Damjanovic, A.; Todorovic, ].; Topalovic, D.; Pantic, S. Association between Online Social Networking and Depression
in High School Students: Behavioral Physiology Viewpoint. Psychiatr. Danub. 2012, 24, 90-93. [PubMed]

6. Lian, S.; Feng, Q.; Yan, J.; Zhang, Y. Mobile Phone Addiction, Irrational Procrastination and Depression or Anxiety: The Protective

Role of Mindfulness. Chin. J. Clin. Psychol. 2021, 29, 18, 51-55.


http://doi.org/10.1016/S2215-0366(18)30511-X
http://www.cnnic.cn/hlwfzyj/hlwxzbg/hlwtjbg/202109/t20210915_71543.htm
http://www.cnnic.cn/hlwfzyj/hlwxzbg/hlwtjbg/202102/t20210203_71361.htm
http://www.ncbi.nlm.nih.gov/pubmed/22447092

Int. |. Environ. Res. Public Health 2022, 19, 4473 18 of 19

10.

11.

12.
13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Zhou, G.; Sun, P. The Effect of Internet Usage on Chinese Residents” Happiness: Evidence from CFPS. Nankai Econ. Stud. 2017,
3,18-33.

Yuan, H.; Tao, T. Internet Usage, Household Economic Status and Sense of Gain: An Empirical Study Based on Shanghai. J. Soc.
Dev. 2019, 6, 41-60, 243.

Zhao, X.; Ruan, H. Socioeconomic Gradients in Depressive Symptoms among Chinese Adults—Evidence from the 2014-2016
China Family Panel Studies Data. Soc. Sci. Beijing 2019, 8, 34-47.

Aguirre, C.; Harrigian, K.; Dredze, M. Gender and Racial Fairness in Depression Research Using Social Media 2021. Available
online: https://www.researchgate.net/publication/350253463_Gender_and_Racial_Fairness_in_Depression_Research_using_
Social_Media (accessed on 7 November 2021).

Yu, H.; Tian, E; Zhou, J.; Ke, P.; Wang, Y. More Depression-Related Public Concern after the Suicide of a Pop Star in China:
Evidence from the Online Big Data Platform. Front. Psychiatry 2021, 12, 629904. [CrossRef]

Guo, Y. The Physiological and Psychological Status of Youth: The Track of Change in 40 Years. Youth Explor. 2018, 1, 20-35.

Tan, S.H.; Tang, C.; Ng, WW.; Ho, C.S.; Ho, R.C. Determining the Quality of Life of Depressed Patients in Singapore through a
Multiple Mediation Framework. Asian J. Psychiatry 2015, 18, 22-30. [CrossRef]

Scheff, T.J. Shame and Community: Social Components in Depression. Psychiatry 2001, 64, 212-224. [CrossRef] [PubMed]
Nolen-Hoeksema, S. The Role of Rumination in Depressive Disorders and Mixed Anxiety/Depressive Symptoms. J. Abnorm.
Psychol. 2000, 109, 504-511. [CrossRef] [PubMed]

Chaudhari, B.L.; Menon, P; Saldanha, D.; Tewari, A.; Bhattacharya, L. Psychological Correlates of Internet Addiction: Association
with Depression and Anxiety. Int. J. Curr. Med. Appl. Sci. 2015, 8, 33-38.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association:
Arlington, VA, USA, 2015.

World Health Organization. International Classification of Diseases (ICD); World Health Organization: Geneva, Switzerland, 2022.
Brailovskaia, J.; Margraf, J.; Schillack, H.; Kollner, V. Comparing mental health of facebook users and facebook non-users in an
inpatient sample in Germany. J. Affect. Disord. 2019, 259, 376-381. [CrossRef] [PubMed]

Kim, K.; Ryu, E.; Chon, M.Y;; Yeun, E.J.; Choi, S.Y.; Seod, J.S.; Nam, B.W. Internet Addiction in Korean Adolescents and Its
Relation to Depression and Suicidal Ideation: A Questionnaire Survey. Int. J. Nurs. Stud. 2006, 43, 185-192. [CrossRef]

Tran, B.X.; Huong, L.T.; Hinh, N.D.; Nguyen, L.H.; Le, B.N.; Nong, VM.; Thuc, V.I.M.; Tho, T.D.; Latkin, C.; Zhang, M.W.B.; et al.
A Study on the Influence of Internet Addiction and Online Interpersonal Influences on Health-Related Quality of Life in Young
Vietnamese. BMC Public Health 2017, 1, 138. [CrossRef]

Mars, B.; Gunnell, D.; Biddle, L.; Kidger, J.; Moran, P.; Winstone, L.; Heron, J. Prospective Associations between Internet Use and
Poor Mental Health: A Population-Based Study. PLoS ONE 2020, 15, e0235889. [CrossRef]

Twenge, ].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.
[CrossRef]

Pantic, I. Social networking and depression: An emerging issue in behavioral physiology and psychiatric research. J. Adolesc.
Health 2014, 54, 745-746. [CrossRef]

Lin, L.Y,; Sidani, J.E.; Shensa, A.; Radovic, A.; Miller, E.; Colditz, ].B. Association between social media use and depression among
U.S. young adults. Depress. Anxiety 2016, 33, 323-331. [CrossRef]

Shensa, A.; Escobar-Viera, C.G.; Sidani, J.E.; Bowman, N.D.; Marshal, M.P.; Primack, B.A. Problematic social media use and
depressive symptoms among U.S. young adults: A nationally-representative study. Soc. Sci. Med. 2017, 182, 150-157. [CrossRef]
[PubMed]

Jelenchick, L.; Eickhoff, J.C.; Moreno, M.A. “Facebook depression’? Social networking site use and depression in older adolescents.
J. Adolesc. Health 2013, 52, 128-130. [CrossRef] [PubMed]

Selfhout, M.H.W.; Branje, S.].T.; Delsing, M.; Bogt, TEM.T.; Meeus, W.H ]. Different Types of Internet Use, Depression, and Social
Anxiety: The Role of Perceived Friendship Quality. ]. Adolesc. 2009, 32, 819-833. [CrossRef] [PubMed]

Liu, C,; Liao, M.; Smith, D.C. An empirical review of Internet addiction outcome studies in China. Res. Soc. Work Pract. 2012,
22,282-292. [CrossRef]

Liu, D.; Brown, B.B. Self-disclosure on social networking sites, positive feedback, and social capital among Chinese college
students. Comput. Hum. Behav. 2014, 38, 213-219. [CrossRef]

Cao, H.; Sun, Y,; Wan, Y.; Hao, ].; Tao, F. Problematic Internet use in Chinese adolescents and its relation to psychosomatic
symptoms and life satisfaction. BMC Public Health 2011, 11, 802. [CrossRef]

Wang, H.; Zhou, X.; Lu, C.; Wy, J.; Deng, X.; Hong, L. Problematic Internet use in high school students in Guangdong Province,
China. PLoS ONE 2011, 6, €19660. [CrossRef]

Huang, C. Time spent on social network sites and psychological well-being: A meta-analysis. Cyberpsychol. Behav. Soc. Netw. 2017,
20, 346. [CrossRef]

Chernozhukov, V.; Hansen, C. _x0010_Instrumental variable quantile regression: A robustinference approach. J. Econom. 2008,
142, 379-398. [CrossRef]

Wen, Z.; Ye, B. Analyses of Mediating Effects: The Development of Methods and Models. Adv. Psychol. Sci. 2014, 22, 731-745.
[CrossRef]


https://www.researchgate.net/publication/350253463_Gender_and_Racial_Fairness_in_Depression_Research_using_Social_Media
https://www.researchgate.net/publication/350253463_Gender_and_Racial_Fairness_in_Depression_Research_using_Social_Media
http://doi.org/10.3389/fpsyt.2021.629904
http://doi.org/10.1016/j.ajp.2015.10.010
http://doi.org/10.1521/psyc.64.3.212.18457
http://www.ncbi.nlm.nih.gov/pubmed/11708045
http://doi.org/10.1037/0021-843X.109.3.504
http://www.ncbi.nlm.nih.gov/pubmed/11016119
http://doi.org/10.1016/j.jad.2019.08.078
http://www.ncbi.nlm.nih.gov/pubmed/31470181
http://doi.org/10.1016/j.ijnurstu.2005.02.005
http://doi.org/10.1186/s12889-016-3983-z
http://doi.org/10.1371/journal.pone.0235889
http://doi.org/10.1177/2167702617723376
http://doi.org/10.1016/j.jadohealth.2013.10.199
http://doi.org/10.1002/da.22466
http://doi.org/10.1016/j.socscimed.2017.03.061
http://www.ncbi.nlm.nih.gov/pubmed/28446367
http://doi.org/10.1016/j.jadohealth.2012.05.008
http://www.ncbi.nlm.nih.gov/pubmed/23260846
http://doi.org/10.1016/j.adolescence.2008.10.011
http://www.ncbi.nlm.nih.gov/pubmed/19027940
http://doi.org/10.1177/1049731511430089
http://doi.org/10.1016/j.chb.2014.06.003
http://doi.org/10.1186/1471-2458-11-802
http://doi.org/10.1371/journal.pone.0019660
http://doi.org/10.1089/cyber.2016.0758
http://doi.org/10.1016/j.jeconom.2007.06.005
http://doi.org/10.3724/SP.J.1042.2014.00731

Int. |. Environ. Res. Public Health 2022, 19, 4473 19 of 19

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

Young, K.S.; Rogers, R.C. The Relationship between Depression and Internet Addiction. Cyberpsychol. Behav. 1998, 1, 178-183.
[CrossRef]

Ko, C.H;; Yen, ].Y;; Chen, C.S.; Yeh, Y.C.; Yen, C.E. Predictive Values of Psychiatric Symptoms for Internet Addiction in Adolescents:
A 2-year Prospective Study. Arch. Pediatr. Adolesc. Med. 2009, 163, 937-943. [CrossRef] [PubMed]

Xun, S.; Huang, Z.; Guo, E; Hou, J.; Chen, Z. Bidirectional Relationship between Internet Addiction and Depression in Adolescents.
Chin. |. Clin. Psychol. 2013, 21, 613-615.

Dufour, M.; Brunelle, N.; Tremblay, J.; Leclerc, D.; Cousineau, M.M.; Khazaal, Y.; Légaré, A.A.; Rousseau, M.; Berbiche, D. Gender
Difference in Internet Use and Internet Problems among Quebec High School Students. Can. J. Psychiatry 2016, 61, 663-668.
[CrossRef]

Marcotte, D.; Alain, M.; Gosselin, M.]. Gender Differences in Adolescent Depression: Gender-Typed Characteristics or Problem-
Solving Skills Deficits? Sex Roles 1999, 41, 31-48. [CrossRef]

Jackson, L.A.; Ervin, K.S.; Gardner, P.D.; Schmitt, N. Gender and the Internet: Women Communicating and Men Searching. Sex
Roles 2001, 44, 363-379. [CrossRef]

Morgan, C.; Cotton, S.R. The Relationship between Internet Activities and Depressive Symptoms in a Sample of College Freshmen.
Cyberpsychol. Behav. 2003, 6, 133-142. [CrossRef]

Shen, Q.; Liao, S.; Qin, Y. Internet Use, Social Support and Subject-Wellbeing. J. Commun. 2014, 21, 99-113, 128.

Steers, M.L.N.; Wickham, R.E.; Acitelli, L.K. Seeing Everyone Else’s Highlight Reels: How Facebook Usage is Linked to Depressive
Symptoms. J. Soc. Clin. Psychol. 2014, 33, 701-731. [CrossRef]

Sun, X; Lian, S.; Niu, G.; Yan, J.; Tong, Y. Social Network Site Use and Depression in Adolescents: Mediating of Upward Social
Comparison. Chin. |. Clin. Psychol. 2016, 24, 32-35.

Xu, T;; Zhou, X.; Zhang, T.; Zhang, F.; Wan, L. Risk Factors of Depression Symptom among Chinese Middle School Students: A
Meta-Analysis. Mod. Prev. Med. 2022, 49, 814-818, 844.


http://doi.org/10.1089/cpb.1998.1.25
http://doi.org/10.1001/archpediatrics.2009.159
http://www.ncbi.nlm.nih.gov/pubmed/19805713
http://doi.org/10.1177/0706743716640755
http://doi.org/10.1023/A:1018833607815
http://doi.org/10.1023/A:1010937901821
http://doi.org/10.1089/109493103321640329
http://doi.org/10.1521/jscp.2014.33.8.701

	Introduction 
	Prior Literature 
	Data and Methods 
	Data and Variable Selection 
	Empirical Strategy 

	Results 
	Correlates of Depression among Young Adults in China 
	Impacts of MIU on Depression and Its Distribution 
	Sensitivity Analysis 
	Mechanisms 

	Discussion 
	Conclusions 
	Limitations 
	References

