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ABSTRACT

Background: Although previous studies indicate that perceived social support might be associated with adolescent psychological
problems, the specific mechanism has not been thoroughly discussed. Based on theoretical and empirical research on problematic
Internet use (PIU) and sleep quality, this study explored whether they play a mediating role between perceived social support and
symptoms of depression and anxiety among adolescents. Furthermore, we investigated whether these relationships varied by place
of residence. Methods: A sample of 2115 Chinese adolescents was included, and analyzed data related to perceived social support,
PIU, sleep quality, symptoms of depression and anxiety, and sociodemographic variables. Correlation analysis, mediation, and
moderation analysis were mainly used. Results: Perceived social support was negatively correlated with depressive symptoms (r
= -0.22, p < 0.001) and anxiety symptoms (r = —0.20, p < 0.001) among adolescents. PIU and sleep quality played a chain
mediating role in the relationship between perceived social support and symptoms of depression and anxiety in adolescents.
Additionally, the place of residence moderated the relationships between perceived social support and PIU and symptoms of
depression and anxiety. Perceived social support was a significant negative predictor of PIU and symptoms of depression and
anxiety among adolescents in urban areas but not in rural areas. Conclusion: The findings suggest that low levels of perceived
social support may lead to more PIU and poorer sleep quality, which may further increase the risk of symptoms of depression
and anxiety in adolescents, especially in urban areas.
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Introduction aggregate prevalence of depressive symptoms among

Chinese children and adolescents stood at 19.85% [4].
Adolescents undergo significant physical and psychological — Psychological issues are linked to negative outcomes such as
changes and are vulnerable to developing mental health  substance abuse disorders, poor physical health, and even
issues [1-3]. A study published in 2019 showed that the death by suicide, in addition to affecting adolescents’
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academic  performance [5]. Moreover, experiencing
depression during adolescence can affect the developmental
process and potentially elevate the risk of adverse
psychological outcomes in adulthood [6,7]. Given the high
prevalence and far-reaching consequences of adolescent
psychological issues, investigating the factors and underlying
processes behind these problems remains crucial.

Notably, the healthy growth of adolescents is widely
influenced by various social factors, originating from the
family, educational institutions, and the broader community
[8]. Perceived social support represents a significant
psychological resource for adolescents, deriving from their
family, school, and broader social environment. It is closely
intertwined with their psychological and behavioral
processes. The concept of perceived social support is
typically understood to encompass an individual’s subjective
assessment and perception that the individuals within their
broader social network can receive the necessary support
and assistance [9]. An association of perceived social
support with mental issues in adolescents is already well
corroborated, but the specific mechanisms remain to be
further explored and clarified [10,11].

Opverall, current research seeks to examine the relevance
between perceived social support and symptoms of depression
and anxiety among adolescents, focusing on the potential
mechanisms underlying this association.

Perceived social support and symptoms of depression and
anxiety

The main-effect model of social support points out that help
and support from external sources exert important gainful
effects on a person’s mental well-being [3]. For instance,
teenagers with greater social support may exhibit increased
self-esteem and better psychological well-being [12].
Furthermore, a longitudinal study aimed at exploring the
impact of social support on psychological health by age and
gender suggested that high social support was closely related
to greater gains in psychological health among those under
the age of 30 [13]. Comparatively, low perception levels of
social support are considered to be an important risk factor
for adolescent psychological problems [14]. Based on the
above theories of social support and past empirical research
findings, this study hypothesized that perceived social
support negatively predicts adolescent depressive symptoms
and anxiety symptoms.

Problematic Internet use as the mediator

For teenagers, the Internet is not only a social and educational
tool but also intimately linked to their daily lives [15]. Helpful
Internet use can help teenagers obtain information and
resources through the Internet to improve efficiency and
learning outcomes [16]. Nevertheless, excessive or improper
Internet use has caused serious negative effects. Problematic
Internet use (PIU) has emerged as an important public health
concern, generally defined as uncontrolled people’s Internet
use resulting in adverse implications in everyday life. It
encompasses two principal characteristics. The first aspect of
concern pertains to the utilization of the Internet, which has
been characterized as excessive and compulsive, in addition to
a preoccupation with the Internet and a perceived loss of
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control over its use. The second characteristic is the adverse
effect that excessive Internet usage can have on an individual.
This can manifest in various ways, including ignoring social
and interpersonal relationships and failing to meet
responsibilities related to health, education, and nutrition
(e.g., poor eating and sleeping habits) [17].

PIU has been linked with many psychological problems
in adolescents, including higher depressive symptoms,
anxiety symptoms, and other negative psychological health
outcomes [18]. Huang et al. [19] found a significant
association between PIU and an elevated risk of suicidal
ideation among adolescents. Noteworthily, teenagers are at a
critical stage of their lives and are at higher risk of
developing PIU [20]. A recent study reported that 14.9% of
Chinese teenagers had PIU [21]. Additionally, researchers
have noted that a notable external factor contributing to
adolescent PIU may be inadequate social support. Teenagers
may resort to support and assistance online when they
cannot obtain enough in real life. When the care and
support that young people lack in real life is fulfilled
through cyberspace, this gratification, in turn, pushes them
to utilize the Internet with greater frequency and more time
[22]. Empirical findings have confirmed that social support
has directly and indirectly implicated in Internet addiction
among adolescents [23,24]. In light of the aforementioned
empirical evidence, we hypothesized that PIU mediates the
relationship between perceived social support and
adolescent symptoms of depression and anxiety.

Sleep quality as the mediator

Apart from the PIU mentioned above, sleep also plays a
crucial role in cognitive function and mental health during
adolescence [25]. Healthy sleep helps to enhance immune
function and improve academic performance, which is
crucial for the physical and mental health of teenagers [26].
Rather, sleep deprivation can lead to a range of unfavorable
consequences  [27], including poor  concentration,
diminished academic performance, and increased risk of
mood disorders and suicidal ideation [28]. Furthermore,
evidence indicated that sleep deprivation can impair the
emotional state and emotional regulation of adolescents,
whether the deprivation is chronic or acute [25].

Poor quality of sleep constitutes a considerable hazard
factor to the onset of many psychological conditions [29,30].
A cohort study involving individuals aged between 11 and 17
years demonstrated that sleep deprivation at baseline was
associated with a more than three-fold increased risk of
subsequent major depressive disorder [31]. Importantly,
researchers have highlighted that social relationship factors
are more influential than developmental factors in shaping
adolescent sleep patterns, particularly those about parental,
peer, and school relationships, which are crucial in
promoting healthy sleep [32]. Moreover, the stress-buffering
theory proposes that access to social support can be powerful
in buffering the harmful effects of stress on sleep [33]. A
study of American high school students demonstrated that
adolescents with greater parental support under family
pressure slept longer and had fewer nighttime awakenings
[34]. In consideration of the above-mentioned theoretical
and empirical evidence, this study posits that sleep quality
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mediates the connection of perceived social support with
symptoms of depression and anxiety in adolescents.

PIU and sleep quality as the chain mediator

Within the empirical literature, PIU is closely related to
adolescent sleep quality [35,36]. Behavioral symptoms
associated with PIU can deleteriously influence an affected
individual’s sleep-wake rhythm, which may subsequently
give rise to a range of sleep-related issues [37]. A study of
students in grades 7 to 9 found that problematic Internet
users exhibited a higher propensity for the onset of sleep
disorders [38]. A further study indicated that adolescents
with Internet addiction were more likely to experience
nocturnal sleep deprivation and daytime sleepiness [39]. In
addition to its association with decreased sleep quality, PIU
has also been linked to increased psychological distress [40].
Teenagers presenting with PIU may be more prone to sleep
problems, which can trigger physical and psychological
problems. Sleep quality has been shown to mediate the
relationship of PIU with physical and psychological
symptoms in teenagers [29]. Taken together, a potential
mechanism by which perceived social support affects
symptoms of depression and anxiety could be through its
influence on PIU, as well as on sleep quality.

Place of residence as the moderator

Following the medical model of environmental health, as put
forward by Blum, it is evident that socio-environmental exert
a pivotal influence on an individual’'s physical and mental
development [41]. The phenomenon of urbanization
represents an exceptional manifestation of the prevailing
socioeconomic milieu, exerting a profound implication for
mental health and its related fields. In this situation, both
personal mental status and the provision of psychological
healthcare services are exposed to tremendous shifts and
challenges [42]. Urban dwellers may be more susceptible to
facing psychological throw-down the gauntlet [43]. A
descriptive study on adolescent depression in Huangshi City,
China, revealed a higher incidence of depression among
urban adolescents compared to rural regions [44]. The
process of urbanization may give rise to the emergence and
intensification of psychological issues, particularly among
those who are most vulnerable [45]. A study found that
adolescents in urban settings exhibited more severe Internet
addiction than their counterparts [46]. Additionally, the
proportion of individuals utilizing the Internet and
smartphones is comparatively lower in rural areas [47]. In
light of the aforementioned theories and empirical findings,
this study attempted to ascertain the part played by urban-
rural differences in the correlation between adolescents’
perceived social support, PIU, sleep quality, along symptoms
of depression and anxiety.

The current study

While the association between perceived social support and
adolescent psychological difficulties has been established, the
precise mechanisms that underpin this relationship remain
to be fully elucidated [10,11]. Based on previous literature,
further investigation is warranted into the role of PIU and
sleep quality in the nexus between perceived social support
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levels and mental problems in adolescents. Meanwhile, the
question of whether there are discrepancies in these
relationships between urban and rural environments
deserves particular attention. Furthermore, previous studies
have frequently employed involved local or regional samples
[12,14]. Given that adolescence is a fragile stage for mental
issues, it is crucial to gain an understanding of the specific
mechanisms through which perceived social support is
associated with psychological issues. This will inform the
promotion and advancement of adolescent mental health.
Based on a large-scale national survey, this paper aims to
explore the role of PIU and sleep quality in the relationship
between perceived social support and symptoms of
depression and anxiety in adolescents, as well as the possible
urban-rural differences in the above relationships.
Specifically, the following hypotheses were proposed:

Hypothesis 1: Perceived social support negatively
predicts symptoms of depression and anxiety in adolescents.

Hypothesis 2: Perceived social support indirectly predicts
symptoms of depression and anxiety in adolescents through
PIU and sleep quality and their chain-mediated effects.

Hypothesis 3: Place of residence (urban-rural
differences) moderates the relationships between perceived
social support and PIU and between perceived social
support and symptoms of depression and anxiety.

Materials and Methods

Participants and procedure

The data were drawn from the 2022 Psychological and
Behavioral Investigation of Chinese Residents (PBICR-2022).
Our study has secured all necessary permissions to utilize the
data set. Further details regarding the database can be found
at the following link: https://www.x-mol.com/groups/pbicr/
shujukukaifang (accessed on 15 December 2024). This large-
scale cross-sectional survey in 23 provinces, 5 autonomous
regions, and 4 municipalities directly under the Central
Government in the Chinese mainland was enacted from
20 June to 31 August 2022. Stratified sampling and quota
sampling were employed to guarantee the representativeness
of the sample. Professional investigators distributed electronic
questionnaires to the participants. Details of the survey were
previously published [48].

The invitation was extended to permanent residents of
Chinese nationality aged 12 and above. Participants needed
to be able to comprehend the content of the investigatory
questionnaire and capable of completing it independently,
or with the assistance of an individual acting in the capacity
of an investigator. The research gathered information from
21,916 participants. The present study focused on 12- to 17-
year-olds as the research subjects. A total of 21,916
questionnaires were initially screened based on age, and
2178 samples were ultimately obtained. Following the
removal of incomplete data and outliers, the final analysis
was based on valid data from 2115 participants.

Measures

Demographic characteristics

The relevant sociodemographic information included age,
gender (male/female), ethnicity (Han/non-Han), place of
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residence (urban/rural), only-child status (yes/no), and social
status. Among them, ethnicity is based on a binary question,
where participants answer “Han” or “non-Han”. Place of
residence is obtained based on the question of “your
permanent residence (urban/rural) in the past three
months”. The evaluation of social status is determined by
the question “What is your perception of the status of your
family in society?”, a 7-level slider question (1 stands for the
lowest level, 7 stands for the highest level).

Perceived social support

Perceived social support was assessed from three dimensions:
family, friends, and significant others using a three-item
Perceived Social Support Scale (PSSS). The 7-point Likert
scale ranging from “strongly disagree” (1 point) to “strongly
agree” (7 points) was used, with overall scores between 3 and
21. Higher scores indicate greater perceived social support
[49]. The Chinese version of PSSS has been subjected to a
process of validation using a sample of adolescents [3]. The
resulting Cronbach’s alpha coefficient value was 0.905.

Symptoms of depression and anxiety

The presence of depressive and anxiety symptoms during the
previous two weeks was evaluated through the administration
of the 9-item Patient Health Questionnaire (PHQ-9) and the
7-item  Generalized Anxiety Disorder Scale (GAD-7),
respectively. Scored on the four-point Likert Scale, whereby 0
represents “none at all” and 3 means “almost every day”.
Overall scores on the scales range from 0 to 27 (PHQ-9) and
0 to 21 (GAD-7), with higher scores on either scale reflecting
a greater severity of corresponding symptoms. A total score
below 5 indicates no symptoms of depression or anxiety,
while a score of 5 or above indicates varying degrees of
symptoms of depression or anxiety. These two scales have
been validated as reliable and effective measures in the sample
of adolescents [50,51]. Cronbach’s alpha coefficients for PHQ-
9 and GAD-7 were recorded at 0.936 and 0.952.

PIU

Participants’ PIU was scored using the short-form 6-item
Problematic Internet Use Questionnaire (PIUQ-SF6). Each
dimension of the scale (compulsion, neglect, and control) is
subdivided into two items. A 5-point Likert scale (1 = never,
5 = always/almost always) was used, with an overall score
ranging from 6 to 30. Higher scores indicate more severe
PIU [52]. The Chinese version of PIUQ-SF6 has been
validated in adolescent samples [53]. The Cronbach’s alpha
coefficient of the PIUQ-SF6 was 0.919.

Sleep quality

The Brief Version of the Pittsburgh Sleep Quality Index (B-
PSQI) was used to measure participants’ sleep quality. This
scale comprises five dimensions with a total of six items.
Since two entries, bedtime and wake time, are applied in the
calculation of sleep efficiency, there are five scoring items in
the B-PSQIL. The total score is expressed as a number
between 0 and 15, with lower values denoting a superior
quality of sleep [54]. The evidence substantiates the B-PSQI
as a reliable instrument for evaluating the sleep quality of
adolescents [55]. The Cronbach’s alpha coefficient for this
sample was 0.664.
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Statistical analyses

All analyses were carried out in SPSS 26.0 software. The t-test
and Chi-square test were performed to compare differences in
the presence or absence of symptoms of depression and
anxiety. Then, Pearson correlation examined the correlation
between the main study variables. Chain mediation analysis
and moderated chain mediation analysis were carried out
using the PROCESS plug-in models 6 and 92 of SPSS
software, respectively. The objective of the subsequent
examination, namely the simple slope analysis, was to
further investigate the moderating effect of residence.
Statistically significant was determined with a p-value < 0.05.

Results

Sample characteristics

Table 1 shows that 1151 individuals exhibit varying degrees of
depressive symptoms, while 943 individuals exhibit varying
degrees of anxiety symptoms. Among them, there were
significant differences in perceived social support, PIU, and
sleep quality scores between adolescents with or without
symptoms of depression or anxiety. Adolescents with
symptoms of depression or anxiety had higher PIU and
sleep quality scores and lower perceived social support
scores (both p < 0.001).

Correlation analysis

A negative correlation was observed between the perceived
social support score and PIU, sleep quality, depressive
symptom, and anxiety symptom scores. PIU and sleep
quality scores were positively correlated with depressive
symptom and anxiety symptom scores. Furthermore, a
positive correlation was observed between the PIU score and
the sleep quality score (Table 2).

The mediating roles of PIU and sleep quality

According to the results of univariate analysis, age, gender,
one-child status, and social status were included as
controlling variables in the mediational models. Results
from this analysis revealed that perceived social support
significantly negatively predicted symptoms of depression
and anxiety (8 = —0.330, p < 0.001; f = —0.243, p < 0.001).
When PIU and sleep quality were included in the regression
equation, the negative prediction of perceived social support
for symptoms of depression and anxiety remained
significant (8 = —0.175, p < 0.001; f = —0.123, p < 0.001).
Perceived social support negatively predicted PIU and sleep
quality (8 = -0.112, p < 0.001; 8 = —0.142, p < 0.001), and
PIU and sleep quality were significant positive predictors of
depressive symptoms ( = 0.410, p < 0.001; 8 = 0.691, p <
0.001) and anxiety symptoms (f = 0.345, p < 0.001; § =
0.516, p < 0.001). Furthermore, PIU had a positive
predictive effect on sleep quality (8 = 0.135, p < 0.001). See
Table 3 for details.

Moderation by place of residence

The overall framework is shown in Figs. 1 and 2. Place of
residence was added as a moderating variable. Control
variables were identical to the above. The results, as detailed
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TABLE 1
Demographic characteristics of the participants (n = 2115)
Variables Total (n = 2115) Depressive symptoms Anxiety symptoms
Yes (n =1151) No (n=964) p Yes (n =943) No (n=1172) p
Age (years), M (SD) 15.23 (1.52) 15.38 (1.48) 15.04 (1.55)  <0.001 15.40 (1.46)  15.09 (1.56)  <0.001
Gender, n (%) 0.004 0.003
Male 1145 (54.14) 590 (51.26) 555 (57.57) 477 (50.58) 668 (57.00)
Female 970 (45.86) 561 (48.74) 409 (42.43) 466 (49.42) 504 (43.00)
Ethnic, n (%) 0.501 0.627
Han 1867 (88.27) 1021 (88.71) 846 (87.76) 836 (88.65) 1031 (87.97)
Non-Han 248 (11.73) 130 (11.29) 118 (12.24) 107 (11.35) 141 (12.03)
Place of residence, 1 (%) 0.001 0.084
Urban 1432 (67.71) 743 (64.55) 689 (71.47) 620 (65.75) 812 (69.28)
Rural 683 (32.29) 408 (35.45) 275 (28.53) 323 (34.25) 360 (30.72)
Only child, n (%) <0.001 0.065
Yes 1411 (66.71) 811 (70.46) 600 (62.24) 649 (68.82) 762 (65.02)
No 704 (33.29) 340 (29.54) 364 (37.76) 294 (31.18) 410 (34.98)
Social status, M (SD) 443 (1.32) 426 (1.35) 462 (126)  <0.001 429 (1.34) 454 (1.29) <0.001
Problematic Internet use, M (SD) 13.39 (5.76) 15.49 (5.61) 10.87 (4.86) <0.001 16.07 (5.53) 1123 (498)  <0.001
Sleep quality, M (SD) 3.74 (2.90) 4.77 (3.06) 252 (2.12)  <0.001 4.88 (3.05) 2.83 (2.41) <0.001
Perceived social support, M (SD) 15.23 (3.99) 14.15 (3.85) 16.53 (3.75)  <0.001 14.07 (3.81) 16.17 (3.88) <0.001
Note: M = mean, SD = standard deviation.
TABLE 2
Linear correlations among the study variables (n = 2115)
Variables M SD 1 2 3 4 5
1. Perceived social support 15.23 3.99 1
2. Problematic Internet use 13.39 5.76 —-0.10%** 1
3. Sleep quality 3.74 2.90 —0.24%+* 0.30*** 1
4. Depressive symptoms 6.68 6.34 —0.2270¢* 0.48%** 0.46* 1
5. Anxiety symptoms 4.83 5.23 -0.20* 0.47+%* 0.42+* 0.86*** 1
Note: M = mean, SD = standard deviation. ***p < 0.001.
TABLE 3
The chain mediating effect of problematic Internet use and sleep quality (n = 2115)
Outcome variable Predictive variable R R F B t p
Problematic Internet use Perceived social support 0.180 0.032 14.123 -0.112 —-3.543 <0.001
Sleep quality Perceived social support 0.371 0.138 56.147 -0.142 -9.452 <0.001
Problematic Internet use 0.135 13.074 <0.001
Depressive symptoms Perceived social support 0.593 0.352 163.497 -0.175 -6.015 <0.001
Problematic Internet use 0.410 20.106 <0.001
Sleep quality 0.691 16.714 <0.001
Anxiety symptoms Perceived social support 0.567 0.321 142.559 -0.123 -4.992 <0.001
Problematic Internet use 0.345 20.036 <0.001
Sleep quality 0.516 14.808 <0.001
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FIGURE 1. Indirect pathways to perceived social support and depressive symptoms, as well as the moderating role of place of residence.

Note: *p < 0.05, **p < 0.01, ***p < 0.001.
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FIGURE 2. Indirect pathways to perceived social support and anxiety symptoms, as well as the moderating role of place of residence.

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

in Table 4, demonstrated that the interaction terms of
perceived social support and place of residence were
significant in predicting PIU, depressive symptoms, and
anxiety symptoms (8 = 0.136, p = 0.038; f = 0.143, p =
0.018; B = 0.160, p = 0.002). These suggest that place of
residence moderates the relationships between perceived
social support and PIU, and perceived social support and
symptoms of depression and anxiety. Further simple slope
analysis (Figs. 3-5) showed that perceived social support
was a significant predictor of both PIU and symptoms of
depression and anxiety among urban adolescents (8 =
-0.158, p < 0.001; B = 0227, p < 0.001; B = —0.182, p <
0.001), while the results of rural adolescents were not
significant ( = —0.022, p = 0.679; B = —0.084, p = 0.086; =
-0.021, p = 0.608).

Discussion

This study investigated the mediating role of PIU and sleep
quality in perceived social support and adolescent
psychological problems based on a national survey and
examined possible urban-rural differences in these
relationships in the Chinese context. In the present study,
nearly half of the participants reported experiencing varying
degrees of symptoms of depression or anxiety. Psychological
problems among teenagers cannot be ignored. We found a
negative correlation between perceived social support and
symptoms of depression and anxiety in adolescents. This
finding has been confirmed by several studies [3,14]. In
addition, PIU and sleep quality chain mediated the
relationship of perceived social support with symptoms of
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TABLE 4
The moderating effect of place of residence (n = 2115)
Outcome variable Predictive variable R R F B t p
Problematic Internet use ~ Perceived social support 0.185 0.034 10.725 -0.295 -3.148  0.002
Place of residence -1.980 -1.941 0.052
Perceived social support x Place of residence 0.136 2.079 0.038
Sleep quality Perceived social support 0.373  0.139  37.832 -0.201  —4.484  <0.001
Place of residence -0299  -0.509 0.611
Perceived social support x Place of residence 0.044 1.412 0.158
Problematic Internet use 0.161 5.223 <0.001
Depressive symptoms Perceived social support 0.597 0356 105.626  -0.370 —-4.265  <0.001
Place of residence -3296  -2.826  0.005
Perceived social support x Place of residence 0.143 2.369 0.018
Problematic Internet use 0.311 5.115 <0.001
Sleep quality 0.523 4.236 <0.001
Anxiety symptoms Perceived social support 0.570  0.325  92.140 -0.342 -4.673  <0.001
Place of residence -3346  -3.399  0.001
Perceived social support x Place of residence 0.160 3.149 0.002
Problematic Internet use 0.296 5.755 <0.001
Sleep quality 0.404 3.878 <0.001
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FIGURE 3. The moderating effect of place of residence on the
relationship between perceived social support and problematic
Internet use.
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FIGURE 5. The moderating effect of place of residence on the
relationship between perceived social support and anxiety symptoms.

depression and anxiety. Urban-rural differences were also
found in the relationships between perceived social support
and PIU and perceived social support and symptoms of
depression and anxiety. These issues will be the subject of
detailed discussion in the next section.

The mediating role of PIU

The results indicated that PIU was a mediating factor between
perceived social support and depressive and anxiety
symptoms. Specifically, when teenagers have low perceived
social support, it may lead to more PIU, which in turn is
related to symptoms of depression and anxiety. A study
involving 1302 Chinese secondary school students showed
that mobile phone addicts scored lower levels of social
support than nonaddicts but exhibited higher levels of
depressive symptoms [56]. This may be attributable to the
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fact that adolescents who lack sufficient social support from
family members and friends are more inclined to utilize the
Internet as a medium for fulfilling their social needs [57].
However, improper or excessive use of the Internet is not
solely related to bad behaviors such as lack of exercise, and
sitting for a long time [58]. In more severe instances, it can
also precipitate the development of PIU or Internet
addiction [59]. Furthermore, according to the cognitive-
behavioral model of PIU [60], low levels of perceived social
support can indirectly promote the formation of PIU by
affecting individuals’ cognitive processes and behavioral
choices. Individuals who lack social support are more likely
to seek emotional support through online activities,
gradually developing a dependence on and overuse of the
Internet [24]. Additionally, excessive or poor Internet use
may elevate the likelihood of mental health issues among
adolescents. A cross-sectional case-control study of young
people in Italy showed that PIU individuals exhibited higher
levels of depression, anxiety, and stress, and more feelings of
loneliness and boredom than non-PIU individuals [61].
Coping style theory can explain this [62], which refers to
the way individuals respond to stressful events, which plays
an important mediating role between stress events and
health. PIU represents an unhealthy form of coping that
may hinder the development of emotional regulation in
adolescents [63]. Insufficient emotional regulation means
that individuals have difficulty effectively controlling and
expressing their emotions, which may lead to inadequate
physiological and psychological defense mechanisms to cope
with these stressors when facing life challenges, making
individuals more susceptible to external stimuli and
triggering mental health problems [64]. Furthermore,
addictive or inappropriate Internet use has the potential to
diminish the ability of adolescents to carry out academic
tasks and exacerbate their academic burden [65]. Students
are prone to negative emotions when facing academic
pressure. These issues not only affect students’ academic
performance but may also have long-term negative impacts
on their mental health [66].

The mediating role of sleep quality

In alignment with the conclusions reached by Guo et al. [67]
regarding the potential mediating mechanism linking social
support and negative emotions, sleep quality was another
mediator of the relationship between perceived social
support and adolescent symptoms of depression and
anxiety. Specifically, teenagers with poorer perceptions of
social support are more susceptible to having sleep
problems, increasing the risk of symptoms of depression
and anxiety. One study on parental support and adolescent
sleep found that parental support and good parent-child
relationships can provide a sense of security for adolescents
during difficult times, which is crucial for healthful sleep
[34]. From an evolutionary point of view, social support,
especially from family and peers, improves and enhances
sleep quality by creating a safe and stable environment for
adolescents [68]. Additionally, adolescents with suboptimal
sleep quality were observed to be more prone to suffer from
anxiety symptoms and depressive symptoms. According to a
study in the United States, abnormal sleep patterns have
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been linked to a range of psychiatric disorders [69]. The
capacity to regulate emotions is linked to sleep. Insufficient
sleep can lead to a decrease in emotional regulation ability,
which makes it difficult for individuals to manage their
emotions effectively [70], which can easily lead to problems
such as large emotional fluctuations and emotional loss of
control, thereby triggering mental health issues. The decline
in emotional regulation ability can also affect an individual’s
cognitive ability and interpersonal relationships, reducing
self-satisfaction and happiness [71]. Empirical research
supports the above view that sleep restriction can lead to
emotional dysregulation in adolescents and decrease their
ability to regulate negative emotions [72,73]. In addition, the
correlation between sleep problems and psychological
disorders is linked to brain dysfunction. Sleep deprivation
can result in the dysregulation of dopamine in the limbic
and striatal regions of the brain. This, in turn, can disrupt
the functionality of the reward processing system and
increase susceptibility to psychological problems [74].

The chain mediating role of PIU and sleep quality

Moreover, the obtained results suggested that PIU and sleep
quality functioned as a chain mediator. The specific
pathways are perceived social support > PIU - sleep quality
> symptoms of depression and anxiety. Adolescents who
feel they lack social support are far more likely to utilize the
Internet to fulfill their psychological needs, which may lead
to PIU and poor sleep quality. Previous studies supported
these findings that participants with PIU and sleep problems
had lower perceived social support scores [75,76].
Additionally, prolonged or poor Internet use is associated
with disturbed normal sleep patterns in adolescents [36,38].
One possible explanation is that blue light emitted by
electronic devices during use prevents the secretion of
melatonin and delays the phase of the biological clock,
causing rhythms to be out of sync and, in the long run,
leading to disruption of the circadian rhythm and disrupting
normal sleep patterns [27]. An 11-month longitudinal study
showed that adolescent Internet addiction prospectively
predicted circadian rhythm disruption [77]. Another
explanation may be that PIU leads to reduced physical
activity [29] and sedentary problems [58] that affect sleep
quality. In addition, prolonged use of social media before
bed can delay falling asleep and reduce sleep time, while
habitual delays in falling asleep can lead to changes in
circadian rhythms, resulting in persistent sleep difficulties
and low mood [78].

The moderating role of place of residence

An interesting finding is that our results indicated that place of
residence moderated the relationships between perceived
social support and PIU as well as perceived social support
and both depressive and anxiety symptoms. Specifically,
urban adolescents experiencing low perceived social support
may exhibit a heightened propensity for developing PIU and
the presentation of depressive symptoms or anxiety
symptoms in comparison to their rural counterparts. Such
outcomes may be explained, at least in part, by the fact that
young people in urban environments encounter greater
difficulties [79]. Due to urban overcrowding, lack of green
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space, environmental pollution, and the pervasive influence of
traffic noise, teenagers living in urban areas face greater
pressure [42]. Family and school, as the main sources of
social networks and social support for adolescents, can
alleviate various pressures faced by adolescents [80].
However, urban adolescents experience greater challenges at
home and school. Teenagers living in urban areas are more
prone to encounter academic apprehension, experience a
greater incidence of bullying within school, and exhibit
elevated levels of insecurity [81]. Moreover, researchers have
found that urban adolescents have more intense conflicts
and less cohesion with their parents [82]. All of these factors
may contribute to decreased happiness and an elevation in
psychological distress [81,83]. Additionally, teenagers tend
to use the Internet as a means of mitigating and alleviating
perceived stress [84]. Studies have shown that PIU among
urban teenagers is a more serious phenomenon than among
their rural counterparts [46,85]. A meta-analysis of Chinese
adolescents also indicated that urban abode was significantly
associated with Internet addiction disorder [86].
Furthermore, as evidenced by the survey findings, Internet
users in China continue to be predominantly urban
residents [87]. Consequently, adolescents residing in urban
areas who lack social support are at higher risk for PIU and
psychological distress.

Limitations and implications

It should be noted that the study has certain limitations. First,
cross-sectional studies have an inherent limitation in that they
cannot infer causality. Consequently, it is essential to conduct
further longitudinal studies to verify causal associations.
Second, self-reported scales are susceptible to potential
reporting bias, so objective indicators should be considered
in the future. Then, perceived social support was measured
through a simplified version of the PSSS, and the outcome
may be influenced by the emotional state of the individual.
Subsequent consideration should be given to using objective
indicators and standardized scales with more complete
items. Finally, using measures that were not tailored to
adolescent samples may not fully reflect their specific needs
and characteristics, thereby affecting the effectiveness and
applicability of the assessment. In the future, specialized
measurement tools for adolescents should be adopted,
taking into account their cognitive, physiological, and
psychological  characteristics, to ensure that the
measurement tools can accurately reflect the actual situation
of adolescents.

Notwithstanding these constraints, the value and
significance of this study are equally noteworthy. This
empirical research was set up on a large-scale, cross-
sectional investigation conducted in China, which included
participants from a wide range of demographic
backgrounds, with a wide distribution of participants. Then,
we examined the correlation between perceived social
support and adolescent symptoms of depression and anxiety
through the lens of PIU and sleep quality and further
analyzed the distinctive urban-rural differences exerted on
the above relationships to provide evidence for enhancing
adolescent mental health. In theory, this can facilitate a
more nuanced comprehension of adolescent mental health
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concerns and furnish a scientific foundation for mental
health education. In practice, this can assist educators and
parents in gaining a deeper comprehension of the
psychological requirements of adolescents and prevent and
solve psychological problems through the implementation of
efficacious support and intervention strategies.

Conclusions

The findings reported by this research not merely validate the
hypothesis that perceived social support is inversely correlated
with adolescent psychological problems but enhance our
comprehension of the mechanism by which perceived social
support is linked to symptoms of depression and anxiety in
this age demographic. Our findings suggest that reducing
PIU and improving sleep quality by increasing perceived
social support may contribute to an enhancement of
adolescent mental health, particularly in urban areas.
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