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The outbreak of COVID-19, especially the demands of social interaction
and spatial distancing behavior, has led to a surge in Internet use, which has
also led to an increase in loneliness. Therefore, we investigated the role of
online social support and self-esteem in the relationship between Internet use
preference and loneliness. In this study, 1053 college students were surveyed
with a questionnaire based on the framework of Ecological System Theory, and
a chain mediation model was established to clarify the mechanism between
Internet use preference and loneliness. The results show that Internet use
preference not only positively predicts loneliness, but also indirectly influences
loneliness through the mediators of online social support and self-esteem,
thereby impacting loneliness through the “online social support — self-
esteem” chain. The results also indicate the need to pay attention to college
students’ mental health status during COVID-19. The advent of COVID-19 has
impacted people’s lifestyles and has changed the impact of the Internet on
individual mental health. This study provides a new way to further understand
college students’ Internet use preferences, online social support, self-esteem,
and loneliness status during COVID-19. It provides targeted interventions for
college students’ loneliness during COVID-19.

internet use preference, loneliness, online social support, self-esteem, chain
mediating effect
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1. Introduction

COVID-19 has had a huge impact on people’s lives, especially
the mental health of individuals (Zandifar and Badrfam, 2020).
New demands have been placed on people’s social interactions and
spatial distance behaviors during COVID-19, leading to a surge in
Internet use (King et al, 2020; Mestre-Bach et al., 2020).
Adolescents have reported higher Internet use amid the “new
normal” pandemic era as compared to before (Singh et al., 2021).
Classroom teaching moved from offline to online; face-to-face
meetings became online meetings; office locations became
telecommuting from home; and even connecting with friends,
obtaining information, and so on is done online (Carroll and
Conboy, 2020; Dwivedi et al., 2020; Guessoum et al., 2020;
Fernandes et al., 2021). Accordingly, web developers have
launched a variety of web platforms to meet user requirements.
Users can send and receive emails, software applications
(Greenstein, 2020), conduct business and service transactions,
access information and knowledge (Salemink et al, 2017;
Goncalves et al, 2018), and participated in interpersonal
communication and interaction (Greenstein, 2020) via
the Internet.

During the first half of 2022, all types of personal Internet
applications continued to grow in China, with the number one
user group pertaining to basic applications (e.g., instant
messaging, search engines, online entertainment; China Internet
network information center, 2022). What could be done “in
person” before can now only be done through the Internet, which
has become a necessity in people’s lives. Ecological System Theory
suggests that individuals develop by interacting in ecosystems
(Bronfenbrenner, 1979) and that it is important to examine the
significance of individual characteristics in the context (Sira and
Ballard, 2009). Mental health problems brought about by
COVID-19 (Holmes et al., 2020; Kola, 2020; Torales et al., 2020)
may be related to the Internet use (Sun et al., 2020). Activities such
as learning, working, and entertaining via the Internet are not the
same as spending time and interacting with classmates, family,
and colleagues offline, and long-term Internet use may lead to a
rise in loneliness and have impact individuals’ mental health
(Marsden et al., 2020; Taquet et al.,, 2021). Some individuals
affected by COVID-19 have experienced social disconnection,
accompanied by a perceived lack of social support and loneliness
(Smith and Lim, 2020; Pai and Vella, 2021).

Loneliness is a negative social and emotional experience of
feeling unacceptable or unpleasant about the lack of human
relationships (Cunningham et al., 2021; Sipowicz et al., 2021).
Loneliness is a common consequence of social restrictions
associated with COVID-19 (Cunningham 2021;
Wallinheimo and Evans, 2022), and is generally used as an
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indicator of mental health when exploring the relationship
between individual mental health and Internet use (Kraut et al.,
1998; Deng and Wang, 2005). Loneliness is experienced
throughout the lifespan but peaks in early adulthood (Shovestul
et al., 2020). It is typical and common among college students,
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with important impacts on their mental health (Zhang et al,,
2012). Loneliness affects an individual’s physical and mental
health (Groarke et al., 2020; Jeste et al., 2020). Therefore, many
researchers have called for a study of loneliness during the
COVID-19 pandemic (Holmes et al., 2020; Smith and Lim, 2020).
As described by the Uses and Gratifications Theory, Internet
use is goal-oriented and it can meet individual needs (Katz and
Blumler, 1974; Falgoust et al., 2022). However, the academic
literature has yielded inconsistent findings concerning Internet
use and loneliness. While some studies have found that Internet
use increases loneliness (Casale and Fioravanti, 2011; Romer et al.,
2013; Jia et al., 2018), others have shown the exact opposite
(Amichai-Hamburger and Hayat, 2011; Shen et al., 2013). The
displacement hypothesis of Internet use suggests that individuals
spend a lot of time on the Internet and less time on offline
activities, leading to increased levels of loneliness (Kraut et al.,
1998; Nie, 2001). The inconsistency of the results suggests that the
relationship between Internet use and loneliness needs to
be studied in depth to further understand the mechanisms
between the two variables. Some studies suggest that these
discrepancies may be influenced by the content of Internet
activities (Selfhout et al., 2009; Zhou and Wang, 2015).
Researchers have classified Internet use services or content
differently (Swickert et al., 2002; Kaynar and Amichai-Hamburger,
2008). Lei and Liu (2005) classified Internet usage preferences into
four categories—information, transaction, entertainment and
social—based on the findings of China Internet network
information center (2007). Users use different Internet services
and features for different motivations and needs, and this
individual behavior of frequent and repeated use of certain
Internet services and features is known as Internet usage
preference (Li et al, 2012). The preference for online social
interaction is positively associated with loneliness (Leung, 2011;
Ye and Lin, 2015), and the preference for online social interaction
could positively predict loneliness (Chen, 2019). Cell phone use
preferences positively predict loneliness (Huang, 2018), SoLoMo
(a social tool) use preferences are significantly positively associated
with loneliness (Shen, 2013), and Internet social preferences can
positively predict loneliness (He, 2018). Morgan et al. (2003) also
found that interaction-oriented Internet use increased mental
health, while non-interaction-oriented Internet use decreased
mental health, and Internet social preferences were strongly
associated with loneliness (Caplan, 2003). However, some
that both
non-communication-oriented Internet use reduces individuals’

researchers  found interaction-oriented and
social participation in real life, which leads to increased loneliness
(Kraut et al., 1998).

Social support, as an external influence, is one of the best
predictors of loneliness and plays an important role in human
psychological well-being (Kong and You, 2013). In investigating
the relationship between Internet use and loneliness, online
social support, and social support can be used as indicators of
social integration at the individual level (Weiser, 2001). Social

support is a negative predictor of loneliness (Gokhan, 2010;
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Kong and You, 2013). The lack of social support is associated with
higher loneliness, while adequate social support is associated with
lower loneliness (Ellwardt et al., 2013). Social provisions theory
assumes that individuals seek specific social support functions via
different relationships with others and that different types of
relationships provide different social support functions and meet
different social needs (Weiss, 1974). Individuals can obtain social
support through different types of online services (Lee and Cho,
2019; Shi et al,, 2019). Individuals are likely to find peers with
common interests and views through the Internet, thus gaining
more social support and reducing loneliness (Amichai-Hamburger
and Hayat, 2011; Tian et al., 2021). College students who have
high levels of online social support are likely to spend more time
on the Internet (Brailovskaia et al., 2019; Fang et al., 2020). Shaw
and Gant (2002) found that Internet use led to a significant
decrease in loneliness when combined with a significant increase
in perceived social support. The study found that online social
support from Facebook wan effective in reducing loneliness
(Gilmour et al., 2019).

Self-esteem is an important factor to consider when exploring
the situation of individuals in the context of the COVID-19
pandemic (Tsai, 2022). Self-esteem reflects the difference between
an individual’s perceived real and ideal or desired state of self
(Rosenberg, 2015). Self-esteem is an important factor in societal
adaptation; it mediates the relationship between individuals and
their environment and plays an important role in human
communication (Greenberg et al., 1992). The Internet can meet
self-esteem needs during adolescence (Liang, 2008), different
types of Internet use are associated with self-esteem (Mitchell,
1999), and online social media could even help predict self-esteem
(Niand Shao, 2019). Similarly, Valkenburg et al. (2006) confirmed
that adolescents could increase their self-esteem through good
social feedback via social networks and that individuals with low
self-esteem could obtain more social resources from the Internet.
Moreover, self-esteem is an important predictor of loneliness
(Jackson et al., 2000), with multiple studies showing evidence of a
significant negative relationship (Skues et al., 2012; Kong and You,
2013). Self-esteem and loneliness are mutually reinforcing over
time (Perlman and Peplau, 1981), including a long-term recurrent
effect (Vanhalst et al., 2013). Low self-esteem and high loneliness
are associated with social media addiction, which implies frequent
use of Internet social features; that is, a preference for Internet
social features (Andreassen et al., 2012). Self-esteem played a
mediating role between social networking sites use and loneliness
(Ye, 2019; Lin et al., 2022). Given the multiple characteristics of
self-esteem (e.g., driven, social, and regulatory), it works as a
mediator between various psychological variables (Zhang
et al., 2004).

Finally, Social support is an important part of maintaining
individuals’ self-esteem (Zhang et al., 2022). Social support and
self-esteem have important protective effects on adolescent mental
health (Yang and Ye, 2014; Orth et al., 2016), and these factors
jointly influence the mental health of college students (Wang,
2018). The main-effect model of social support suggests that social
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support not only directly affects loneliness but also imposes
indirect effects through individual psychological states and other
relevant factors (Uchino et al., 1996). The use of social features of
the Internet is sometimes stressful and may threaten individuals’
perceptions of social support (Trepte et al., 2015), which can lead
to lower levels of self-esteem (Haferkamp and Kramer, 2011). The
failure to receive expected social support may result in lower self-
esteem (Li et al., 2018). Perceived social support and self-esteem
sequentially mediate the relationship between active social
networking sites use and loneliness (Lin et al., 2022). One study
showed that information support, peer support, and instrumental
support in online social support were direct negative predictors of
self-esteem and could increase loneliness (Liang, 2008).

In summary, based on previous studies and Ecological System
Theory (Bronfenbrenner, 1979), this study explored the underlying
mechanisms in the relationship between Internet use preference
and loneliness. We constructed a research model with Internet use
preference as the independent variable, loneliness as the
dependent variable, and online social support and self-esteem as
mediating variables (Figure 1). We proposed the following
four hypotheses:

Hypothesis 1: Internet use preference can positively
predict loneliness.

Hypothesis 2: Online social support mediates the relationship
between Internet use preference and loneliness.

Hypothesis 3: Self-esteem is a mediating variable in the
relationship between Internet use preference and loneliness.

Hypothesis 4: Online social support and self-esteem have a
chain mediating effect in the relationship between Internet use
preference and loneliness.

2. Materials and methods
2.1. Participants

This study conducted a survey among a convenience
sample of 1,200 undergraduate students from four universities in

‘ Online social support H Self-esteem

‘ Internet use preference }— Loneliness
FIGURE 1

Model of the chain mediating roles of online social support and
self-esteem.
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central China. A total of 147 participants were excluded from the
questionnaire because of short response times (less than 305s) or
contradictory answers (e.g., for the question, “I tend to feel that
I am a failure,” the answer was “totally agree;” and to the question,
“I am positive about myself;” the answer was “totally agree”).
Finally, 1,053 valid questionnaires were obtained (return rate of
87.75%). Of these respondents, 685 (65.1%) were women and 368
(34.90%) were men, including 229 (21.70%) freshmen, 380
(36.1%) sophomores, 228 (21.7%) juniors, and 216 (20.5%)
seniors. The average age was 19.46 + 1.53 years.

2.2. Measures

2.2.1. Adolescent internet service usage
preference questionnaire

This study measured Internet service use preference via the
Adolescent Internet Service Usage Preference Questionnaire (Lei
and Liu, 2005), which consists of 17 items across four dimensions,
including information, transaction, entertainment, and social. All
items are answered on a five-point Likert scale ranging from 1
(dislike very much) to 5 (like very much). The sum of the scores of
each item is the total score, and the higher the total score, the
stronger the individual’s preference for Internet use. In this study,
the scale received a Cronbach’s alpha coefficient of 0.83,
AVE=0.61, CR=0.83. The fit indices of the scale are as follows: y*/
df=3.74, RESEA = 0.04, TLI= 0.95, CFI = 0.96, indicating that the
scale fits well.

2.2.2. UCLA loneliness scale

This study measured loneliness via the third edition of the
UCLA Loneliness Scale developed by Wang et al. (1999) which
consists of 20 items, including 11 “loneliness” positive-order items
and nine “non-loneliness” negative-order items. Answers are given
on a four-point Likert scale. The sum of the scores of each item is
the total score, such that higher total scores indicate higher levels
of loneliness. In this study, the scale received a Cronbach’s alpha
coefficient of 0.82, AVE=0.63, CR=0.83. The fitted metrics of the
one-factor structural model are as follows: y*/df= 3.39,
RESEA = 0.06, TLI= 0.96, CFI= 0.93, indicating that the scale
fits well.

2.2.3. Adolescent online social support
questionnaire

This study measured online social support using the
adolescent online social support questionnaire developed by Liang
(2008), which consists of 23 items across four dimensions,
including information support, peer support, emotional support,
and instrumental support. Answers are given on a five-point
Likert scale ranging from 1 (not at all) to 5 (completely). The sum
of the scores of each item is the total score, with higher scores
indicating more online social support. In this study, the scale
received a Cronbach’s alpha coefficient of 0.88, AVE=0.51,
CR=0.90. The fit indices of the scale are as follows: y°/df=1.74,
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RESEA = 0.06, TLI= 0.90, CFI= 0.98, indicating that the scale
fits well.

2.2.4. Self-esteem scale

This study measured self-esteem via the self-esteem scale
developed by Rosenberg (1965), which contains 10 items,
including five that are positively scored and five that are negatively
scored. These items are rated on a four-point Likert scale ranging
from “very unconforming” to “very conforming.” The total score
is obtained by adding the scores of each item after the reverse
scoring, such that higher the total mean scores indicate higher
levels of self-esteem. In this study, the scale received a Cronbach’s
alpha coefficient of 0.81, AVE=0. 55, CR=0.85. The fitted metrics
of the one-factor structural model are as follows: y*/df= 4.56,
RESEA = 0.06, TLI= 0.92, CFI= 0.96, indicating that the scale
fits well.

2.3. Procedure and data processing

Prior to distribution, three psychology and cyberpsychology
experts were invited to evaluate the questionnaires, thus ensuring
that the contents would not affect participants. Participants were
then invited via WeChat and QQ and completed the questionnaire
via Wenjuanxings platform. In all cases, we first assured
participants of privacy and confidentiality, obtained their
informed consent, clearly articulated the instructions, and
explained that there were no right or wrong answers.

Data were collected between March and July 2022. The
collected data were subjected to a stepwise analysis with the aid of
statistical software, including IBM SPSS 25.0 and PROCESS. First,
we used Harman’s one-way test for common method bias for the
original data; second, descriptive statistics and correlation analysis
were performed on the data; then, to examine the chain mediating
effect, we used Model 6 in the SPSS macro developed by Hayes
(2017) to test the theoretical model, while controlling for sex
(Fernandes et al., 2021). We estimated the 95% confidence
intervals of the mediating effect with 5,000 resamples.

3. Results
3.1. Common method bias test

This study collected self-reported data, which may entail
common method bias. To avoid this, corresponding controls
were made concerning the procedures, including the use of
anonymous responses, as suggested by Zhou and Long (2004).
Then, the Harman one-way test was used to assess the raw data
for common method bias. The results showed that 16 factors
with eigenvalues greater than 1 were analyzed, with the first
factor explaining 14.566% of the variance; this was less than the
critical criterion of 40%, thus indicating no significant common
method bias.
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3.2. Descriptive and Pearson correlation
results

Correlation analyses were conducted between Internet use
preference, online social support, self-esteem, and loneliness. The
results showed that there were significant positive correlations
between Internet use preference and online social support,
between Internet use preference and self-esteem, and between
Internet use preference and loneliness; while there were significant
negative correlations between loneliness and online social support,
and between loneliness and self-esteem (Table 1).

3.3. Chain mediation model analysis

The regression analysis showed that Internet use preference
significantly and positively predicted loneliness (#=0.104,
p<0.01), online social support (f=0.202, p<0.001), and self-
esteem ($#=0.179, p<0.001), while online social support
significantly and negatively predicted self-esteem (f=—0.098,
p<0.01). After adding the mediating variables, Internet use
preference significantly and positively predicted loneliness
($=0.067, p<0.05), while online social support significantly and
negatively predicted loneliness (#=—0.071, p<0.05), and self-
esteem significantly and negatively predicted loneliness
(B=—0.142, p<0.001; Table 2).

The mediation effect test showed that online social support
and self-esteem mediated the effect of Internet use preference on
loneliness, with a mediation effect value of —0.037, accounting for
55.06% of the total effect. The mediation effect consisted of

TABLE 1 Correlations among variables, means, and standard deviations.

10.3389/fpsyg.2022.1058944

indirect effects generated by three paths. Path 1 consisted of
Internet use preference — online social support — loneliness, with
a confidence interval that did not contain 0 ([-0.012, —0.003]),
indicating that the indirect effect generated by this path was
significant. Path 2 consisted of Internet use preference — online
social support — self-esteem — loneliness, with a confidence
interval that did not contain 0 ([0.001, 0.006]), indicating that the
indirect effect generated by this path was significant. Path 3
consisted of Internet use preference — self-esteem — loneliness,
with a confidence interval that did not contain 0 ([—0.044,
—0.012]), indicating that the indirect effect generated by this path
was significant (Table 3; Figure 2). Thus, the effect of Internet use
preference on loneliness was achieved through the chain
mediating effect of online social support and self-esteem as well
as the separate mediating effects of each.

4. Discussion

This study collected data from college students to explore the
relationship between Internet use preference and loneliness
during COVID-19, with a focus on clarifying the underlying
mechanism. The results showed that Internet use preference not
only directly affected loneliness but indirectly affected loneliness
through the mediators of online social support and self-esteem.
This mediating effect was realized through three pathways,
including the (1) independent mediation of online social support,
(2) independent mediation of self-esteem, and (3) chain mediating
effect of online social support and self-esteem.

Variables M SD 1 2 3 4
1 Internet use preference 54.604 9.046 1

2 Online social support 30.614 13.623 0.203%* 1

3 Self-esteem 29.162 4.183 0.159%* —0.070* 1

4 Loneliness 53.125 6.352 0.067* —0.113%* —0.116%* 1

#p<0.05, ##p<0.01, ##¥p <0.001.

TABLE 2 Regression analysis on the relationships between variables.

Regression equation Overall fit index Regression Significance
coefficient
Result variables = Predictive R? B
variables
Loneliness Internet use preference 0.094 0.009 4.666 0. 104 3.297%*
Online social support Internet use preference 0.265 0.071 39.790 0.202 6.785%**
Self-esteem Internet use preference 0.197 0.039 14.111 0.179 5.801%**
Online social support —0.098 —3.109%*
Loneliness Internet use preference 0.177 0.031 8.436 0.067 2.184%
Online social support —-0.071 —2.231%
Self-esteem —0.142 —4.579%%*

#p<0.05, *#p<0.01, *#%p < 0.001.
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TABLE 3 Analysis of the mediating effects of online social support and self-esteem.

Mediation path Effect value Boot Cl lower Boot Clupper Effect ratio
Internet use preference — online social support — loneliness —0.014 —0.012 —0.003 21.39%
Internet use preference — online social support — self-esteem — loneliness 0.003 0.001 0.006 4.20%
Internet use preference — self-esteem — loneliness —0.026 —0.044 —-0.012 37.90%

-0.098"™

Online social support - Self-esteem

-0.071°

Internet use preference Loneliness
FIGURE 2

Chain-mediated pathway of online social support and self-
esteem.

The finding that Internet use preference positively predicts
loneliness in college students is consistent with existing findings
(Chopik, 2016; Stockwell et al., 2021; Deutrom et al., 2022). This
finding supports the displacement hypothesis of Internet use,
wherein a substantial amount of the user’s time is allocated for
such use, thus leaving less time for offline activities, which leads
to increased feelings of isolation (Kraut et al., 1998; Nie, 2001).
Particularly, during COVID-19, college students had to rely on the
Internet for various activities owing to restrictions associated with
COVID-19. In this context, this may lead to a situation in which
the overly rich Internet features consume a lot of an individuals
time, thus reducing offline communication time with family and
friends, narrowing the real social circle, and ultimately leading to
an increase in users loneliness after being offline (Kraut et al.,
1998; Liu, 2006). Contrastingly, during COVID-19, individuals
can only passively perform various activities via the Internet,
leading to increased levels of loneliness (Belfort and Miller, 2018).

The finding that online social support mediates the
relationship between Internet use preference and loneliness in
college students (i.e., Internet use preference can influence
loneliness through online social support) supports the main-effect
model of social support (Lakey and Cohen, 2000), which suggests
a general gaining effect in which increased social support
(regardless of current levels) improves individual mental health
(e.g., loneliness; Barnum et al., 1998). Online social support is
associated with lower negative outcomes (e.g., loneliness; Zhou
and Cheng, 2022). This finding also provides further evidence that
although online social support is a form that exists in cyberspace;
it plays the same role as traditional social support (i.e., an increase
in the level of online social support can also reduce the level of
loneliness; Liu et al., 2022). In fact, online social support is
considered a vital source of support for individuals during
COVID-19. Various Internet functions (e.g., entertainment and
communication) can bring more people together, thus providing
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opportunities for them to appreciate, support, and help each other
(Tian et al., 2021). To some extent, this can reduce or alleviate
loneliness and improve their mental health during COVID-19.

This study found that self-esteem mediates the relationship
between Internet use preference and loneliness in college students
(i.e., Internet use preference can influence loneliness through self-
esteem). According to social identity theory (Tajfel and Turner,
1986), people automatically categorize things into in-groups and
out-groups by means of positive distinctions that conform to the
characteristics of the in-group given to the self, such that its
behavior is consistent with the group. Internet use preference is in
fact an in-group of individuals who see other individuals using the
same function as an in-group when using different functions of
the Internet, and then assign this characteristic to the self, which
has the direct effect of raising the individual’s self-esteem level.
Social cognitive theory also suggests that individuals with low self-
esteem engage in certain behavioral and cognitive processes that
hinder the development of social relationships and lead to
increased loneliness (Perlman and Peplau, 1981; Brage et al.,
1993). Therefore, loneliness decreases when the level of self-
esteem increases.

Finally, this study found that Internet use preference
influences loneliness in college students through the “online social
support — self-esteem” chain of mediation. In the process of using
various functions of the Internet, although college students can
obtain online social support, it differs from the unpaid support
they receive from their parents and friends in reality, and the
social support provided by the Internet is not as useful as the
support provided by friends in real life (Zhou and Cheng, 2022).
Low self-esteem is often caused by the lack of unconditional
support from parents and friends (Harter, 1993; Parker and
Benson, 2004), and the social support obtained on the Internet is
often conditional, especially during COVID-19; that is, people are
more demanding in the online social support they need. The
de-inhibited, physically absent nature of online social support may
entail qualitative differences from the type of social support
received in reality (Mickelson, 1997; Ding, 2003). Therefore,
online social support that is not unconditionally available may
lead to lower levels of self-esteem in individuals.

It could also be that social support on the Internet during
COVID-19 was more negative, causing individuals to experience
low self-esteem (Ho and Ito, 2019). In addition, according to the
sociometric theory of self-esteem (Leary et al., 1995), self-esteem
can reflect the emotional state of the degree that an individual is
integrated into interpersonal relationships (i.e., self-esteem can
reflect whether an individual has good interpersonal relationships,
and thus good emotional experiences). Interpersonal relationships
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are largely influenced by the strength of online connections (Kraut
et al, 1998). Online social support is weak, and virtual
interpersonal relationships are difficult to maintain in real life.
This makes it difficult for individuals to internalize the strengths
gained from online social support, which leads to lower levels of
self-esteem and consequently higher levels of loneliness. In sum,
Internet use preference can influence loneliness through the
“online social support — self-esteem” chain.

5. Conclusion

In this study, we explored the mechanisms of the role of the
Internet on mental health in the COVID-19 context. The results
revealed that Internet use preference not only directly affects
loneliness but also has indirect effects through online social
support, self-esteem, and online social support-self-esteem,
respectively. Our study shows that the occurrence of COVID-19
alters the impact of the Internet on the mental health of college
students. While connecting with other through the Internet was
always an individual’s optional choice, it became more mandatory
during the pandemic. These online social interactions may
be detrimental to individuals’ psychological health when they
replace face-to-face sociality.

The current findings have critical implications for
policymakers. Schools and education departments need to actively
focus on the impact of public health measures that restrict social
interaction during COVID-19 on individual mental health
(Cunningham et al., 2021). Schools and teachers should provide
unconditional social support to students by focusing on feelings
of loneliness owing to the new demands of social interaction and
spatial distance. Education departments should be sympathetic to
the dilemmas and psychological problems faced by college
students in the general environment of COVID-19.

5.1. Limitations and future directions

This study had some limitations. First, this study only
considered Internet use preferences and did not consider variables
such as the duration of Internet use and specific preferences for
each function, which may lead to a less comprehensive study of
the impact of Internet use on mental health. Given the complexity
of Internet platform functions and their complex effects on
individual mental health, future studies should consider the
integration and differentiation of Internet functions, such as
studying the effects of various Internet functions on individuals
from the perspectives of Internet developers and users, and
examining the effects of active and passive Internet use on
individuals. Second, all participants were from central region of
China, and the survey schools were concentrated in central China;
however, students came from all over the country. Thus, the results
are representative; however, caution is needed in the generalization
of the results. Future studies need to expand the sample group, not
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only by expanding the age of the participants to the younger and
older age groups but also by expanding the survey area to other
remote areas of China to improve the generalizability of the
findings. Finally, this study only examined the mechanism of
action between Internet use preference and loneliness through
questionnaires and cross-sectional data; however, it is unclear
whether the mechanism continues to act at different stages of an
individual’s development. Therefore, future studies should use
experimental methods and conduct longitudinal studies to analyze
the association between Internet use preference and loneliness to
support the causal relationship between variables with stronger
arguments. In addition, the impact of Internet use on loneliness
could be further explored to see whether the effect of Internet use
on loneliness is consistent across different sexes and ages during
the COVID-19 pandemic.
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