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Abstract

Background: This study aimed to investigate the rela-
tionship between the duration of social media use and the
prevalence and severity of depressive and anxiety symp-
toms among adolescents in the real-world settings, thereby
providing data support to inform mental health support and
guide appropriate social media use.

Methods: This retrospective study analysed clinical
data from 156 adolescents admitted to the Mental Health
Service Centre of The Second People’s Hospital of Hu-
nan Province (Brain Hospital of Hunan Province) between
January 2022 and December 2023. Data were extracted
from electronic medical record system and structured sur-
vey forms. Baseline demographic characteristics, social
media use related data, and mental health assessment results
were collected. Pearson correlation analysis was used to ex-
amine relationship between social media use duration and
scores on the 9-item Patient Health Questionnaire (PHQ-9)
and 7-item Generalized Anxiety Disorder scale (GAD-7).
Multivariate logistic regression was performed to identify
factors independently associated with depression and anxi-
ety symptoms.

Results: Univariate analysis revealed statistically sig-
nificant differences in parenting style, academic perfor-
mance, weekly exercise frequency, and depression and anx-
iety symptoms across different durations of social media
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use (p < 0.05). Correlation analysis demonstrated signifi-
cant positive correlations between average daily social me-
dia use duration and PHQ-9 score (r = 0.352, p < 0.001)
and GAD-7 score (r = 0.308, p < 0.001). Multivariate
logistic regression identified longer social media use as
an independent risk factor for positive depressive symp-
toms (odds ratio (OR) = 1.794, 95% confidence interval
(CD): 1.261-2.547), along with authoritative parenting (OR
=2.485, 95% CI: 1.253-4.922), permissive parenting (OR
=3.427, 95% CI: 1.503-7.816), medium academic perfor-
mance (OR = 2.867, 95% CI: 1.286—6.396), and poor aca-
demic performance (OR = 6.118, 95% CI: 2.534—14.779).
For positive anxiety symptoms, independent risk factors
included longer social media use (OR = 1.624, 95% CI:
1.169-2.267), authoritative parenting (OR = 2.278, 95%
CI: 1.171-4.425), permissive parenting (OR = 2.863, 95%
CI: 1.317-6.256), medium academic performance (OR =
2.564, 95% CI: 1.176-5.614), poor academic performance
(OR =4.575, 95% CI: 1.975-10.614), and reduced weekly
exercise frequency (1-2 times/week: OR =1.927, 95% CI:
1.027-3.608; <1 time/week: OR = 3.825, 95% CI: 1.896—
7.736).

Conclusions: Social media use duration is signifi-
cantly associated with depressive and anxiety symptoms in
adolescents. These findings underscore the importance of

monitoring adolescent social media use and implementing
targeted health guidance to reduce mental health risks.
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Introduction

With the widespread adoption of digital technology,
social media has become a central platform for adolescents’
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social interaction, information seeking and self-expression.
The prevalence and daily usage duration of social media
among adolescents have continued to increase [1]. A sub-
stantial proportion of adolescents spend several hours per
day on social media platforms [2]. While social media
breaks the limitations of time and space and expands the
boundaries of social interaction, the problems it brings,
such as information overload, virtual social dependence
and sleep deprivation, have also gradually attracted atten-
tion. In particular, adolescents are in a critical devel-
opmental period characterized by ongoing brain matura-
tion, self-identity formation and the acquisition of emo-
tional skills. Their psychological resilience is relatively
limited, and excessive exposure to the social media en-
vironment may confer unique mental health risks. In re-
cent years, the global prevalence of depressive and anxi-
ety symptoms among adolescents has risen markedly, with
depression- and anxiety-related mood disorders accounting
for over 60%, representing a major public health concern
that adversely affects adolescents’ physical health, psycho-
logical well-being and academic development [3]. In this
context, numerous researchers have investigated the po-
tential link between social media use and adolescent men-
tal health. Studies have shown that excessive social me-
dia use may be related to social comparison, cyberbully-
ing, sleep deprivation and social withdrawal, which may in
turn be associated with depression and anxiety symptoms
[4,5]. Cross-sectional study have suggested that associa-
tions between social media use and negative emotions in
adolescents [6]; however, such studies predominantly re-
ply on single time-point analyses and often adequately con-
trol for confounding factors such as parenting style, aca-
demic pressure and exercise habits, resulting in inconsis-
tent findings. Furthermore, most existing studies rely on
the self-reported questionnaires data collected under ideal-
ized conditions, which may not accurately reflect the com-
plexity and diversity of real-world social media use among
adolescents, thereby limiting the ability to establish precise
dose-effect relationship between usage duration and depres-
sion and anxiety symptoms.

Based on this, this study analysed data from 156
adolescents recruited from Mental Health Service Cen-
tres. Through retrospective analysis of clinical records
and visit evaluation data, this study aimed to elucidate
the association between social media usage durations and
the presence and severity of depressive and anxiety symp-
toms. Social media includes commonly used platforms
such as WeChat (v8.0.x, Tencent Inc., Shenzhen, China),
TikTok Chinese version/Douyin (v22.x—v28.x, Beijing Mi-
crolive Vision Technology Co., Ltd., Beijing, China) and
QQ (v9.0.x, Tencent Inc., Shenzhen, China). It also in-
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corporated potential confounding factors such as parent-
ing styles, academic performance and exercise frequency
for multidimensional analysis. The aim was to determine
whether excessive social media use is independently as-
sociated with depressive and anxiety symptoms in adoles-
cents, to identify clinical meaningful usage duration thresh-
olds, and to provide real-world evidence to develop scien-
tific norms for adolescent social media use and conduct pre-
cise mental health supports. Ultimately, these efforts may
contribute to the development of a collaborative adolescent
mental health protection system involving families, schools
and society.

Materials and Methods
General Information

A total of 156 adolescents who underwent psycholog-
ical screening at the Mental Health Service Centre of The
Second People’s Hospital of Hunan Province (Brain Hospi-
tal of Hunan Province) between January 2022 and Decem-
ber 2023 were enrolled. The research ethics approval num-
ber is HNUCN11-2409-380, and this study strictly followed
the Declaration of Helsinki [7]. Written informed consent
was obtained from all participants and their guardians. All
participants were recruited from the Mental Health Service
Centre of The Second People’s Hospital of Hunan Province,
representing a help-seeking clinical subgroup rather than
the general adolescent population. The inclusion criteria
were as follows: (1) age 12—18 years old; (2) availability of
health records documenting average daily social media use
(hours/day, self-reported by adolescents and confirmed by
the parents), the main platform types (e.g., WeChat, QQ,
TikTok Chinese version/Douyin) during the exposure as-
sessment period; and (3) at least one complete mental health
assessment record between January 2022 and December
2023. The exclusion criteria were as follows: (1) previ-
ous diagnosis of schizophrenia or bipolar disorder; or (2)
presence of any medical condition that could affect men-
tal health assessment results; Of 182 adolescents were as-
sessed; 26 were excluded (15 due to incomplete medical
records; 11 due to a history of schizophrenia, bipolar dis-
order, or current major physical illness). Finally, 156 par-
ticipants were included. The exposure assessment period
was defined as the year 2021, during which social media
use data were extracted from electronic health records.

Survey Tools

Data was collected through a combination of elec-
tronic medical record review and structured survey form.
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The collected information included: sex, age, grade, family
structure, parental education level, only child status, par-
enting style, boarding school status, academic performance
and weekly physical activity frequency. Average daily so-
cial media use duration was obtained from health records,
as reported by adolescents and confirmed by parents; these
data reflected usage over the past month, with weekday
and weekend usage were not assessed separately. These
individual questions were not standardized psychological
scales; therefore, reliability and validity tests were not cal-
culated. Mental health were assessed using the 9-item Pa-
tient Health Questionnaire (PHQ-9) (Cronbach’s o= 0.86—
0.89) to assess depressive symptoms, with a score of > 5
indicating the presence of depressive symptoms [8]; the 7-
item Generalized Anxiety Disorder scale (GAD-7) (Cron-
bach’s a = 0.91-0.92) was used to assess anxiety symp-
toms, with a score of > 5 indicating the presence of anxi-
ety symptoms [9]. The outcome measures (PHQ-9, GAD-
7) data were extracted from the evaluation records com-
pleted during visits to the Mental Health Service Centre be-
tween January 2022 and December 2023. Family structure
was categorized into two groups: nuclear family and non-
nuclear family. A nuclear family was defined as a house-
hold consisting of two parents (married or cohabiting) and
their dependent children, with no extended family mem-
bers residing in the home. Non-nuclear family included
all other household configurations, such as single-parent
families, multigenerational, blended families, and house-
holds with non-parental guardians [ 10]. Parenting style was
self-reported by adolescent participants based on their per-
ceptions of their parents’ daily behaviours and was clas-
sified into three types: democratic, authoritative and per-
missive. Democratic parenting was characterized by open
communication, mutual respect and collaborative decision-
making. Authoritative parenting was defined by rigid rules,
punishment-oriented discipline, blaming children for mis-
takes, closed communication and an autocratic environ-
ment. Permissive parenting was defined by high warmth
and affection but low behavioural control, with minimal
rule enforcement and few demands on children [11]. This
study did not use a standardized parenting style scale, and
the classification was based on participants’ self-reported
choices. Academic performance was assessed using a sin-
gle question: “How do you evaluate your academic perfor-
mance compared with other students in your class/grade?”
with response options of “excellent” (top of the class),
“good” (above average), “medium” (average level), “poor”
(middle or lower level). This assessment was based on par-
ticipants’ subjective self-report. All data were derived from
existing electronic medical records; not active follow-up
was conducted.
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Statistical Methods

Data were analysed using SPSS 26.0 (IBM Corp.,
Armonk, NY, USA) statistical software. Normality tests
were performed. Normally distributed data are presented as
mean + standard deviation (T + s). Between-group com-
parisons were performed using independent samples z-test.
Count data were presented as number (n [%]) and were
compared using 2 test, with Cramér’s V calculated as a
measure of effect size. Pearson correlation analysis was
used to examine the relationships between social media use
duration and PHQ-9 and GAD-7 score. Multivariate Lo-
gistic regression analyses were performed to identify inde-
pendent influencing factors for positive depressive symp-
toms and positive anxiety symptoms in adolescents. All
tests were two-sided, and a significance level of o = 0.05
was used.

Results

Univariate Analysis of Adolescents’ Social Media Usage
Time

In the wunivariate analysis of positive depres-
sion/anxiety symptoms, statistically significant differences
were observed in parental parenting styles, academic
performance, weekly exercise frequency, and duration of
social media usage (p < 0.05, Table 1).

Correlation Analysis Between Adolescents’ Social Media
Usage Time and Symptoms of Depression and Anxiety

The correlation analysis results showed that the ado-
lescents’ average daily social media use duration was sig-
nificantly positively correlated with the PHQ-9 score (r =
0.352, p < 0.001), indicating that longer the social media
use duration, the higher depression score. Similarly, social
media use duration was significantly positively correlated
with the GAD-7 score (r = 0.308, p < 0.001, Table 2).

Multivariate Analysis of Adolescents’ Social Media Usage
Time

Regression analysis was performed using positive de-
pressive symptoms and anxiety symptoms as dependent
variables, and variables that were statistically significant
in univariate analysis were included. Variable assignments
are shown in Table 3. For depressive symptoms, each ad-
ditional hour of daily social media use was associated with
an odds ratio (OR) of 1.794 (95% confidence interval (CI):
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Table 1. Univariate analysis comparing adolescents with and without positive depressive/anxiety symptoms.

Positive for

Negative for

Cramér’s

Positive for anxiety

Negative for anxiety

Cramér’s

Variable depressive symptoms  depressive symptoms t/x> P v symptoms (n = 57) symptoms (n = 99) t/x> P v
(n=65) (n=91)
Gender 0.018 0.892  0.011 0.011 0918  0.008
Male 30 (46.2) 43 (47.3) 26 (45.6) 46 (46.5)
Female 35(53.8) 48 (52.7) 31 (54.4) 53 (53.5)
Age 1531+ 1.90 1522 +1.84 0.290 0.772 - 1539 +2.03 1529 +1.92 0.285 0.776 -
Family structure 0.014 0.904  0.009 0.001 0.977  0.003
Nuclear family 47 (72.3) 65(71.4) 41(71.9) 71 (71.7)
Non-nuclear family 18 (27.7) 26 (28.6) 16 (28.1) 28(28.3)
Parents’ education level 0.178 0.673  0.034 0.077 0.781  0.022
High school and above 40 (61.5) 59 (64.8) 35(61.4) 63 (63.6)
Below high school 25(38.5) 32(35.2) 22 (38.6) 36 (36.4)
Only child 0.001 0.978  0.003 0.026 0.872  0.013
Yes 37 (56.9) 52(57.1) 33(57.9) 56 (56.6)
No 28 (43.1) 39 (42.9) 24 (42.1) 43 (43.4)
Parenting style 6.097 0.047  0.198 6.736 0.034  0.208
Democratic 25(38.5) 53 (58.2) 20(35.1) 56 (56.6)
Authoritative 28 (43.1) 25(27.5) 25(43.9) 28(28.3)
Permissive 12 (18.5) 13 (14.3) 12 (21.0) 15 (15.1)
Boarding 0.034 0.855  0.015 0.060 0.806  0.020
Yes 18 (27.7) 24 (26.4) 16 (28.1) 26 (26.3)
No 47 (72.3) 67 (73.6) 41 (71.9) 73 (73.7)
Academic performance 21.597 <0.001 0.372 11.484 0.009  0.271
Excellent 5(1.7) 23 (25.3) 6(10.5) 22(22.2)
Good 17 (26.2) 40 (44.0) 15(26.3) 42 (42.4)
Medium 20 (30.8) 17 (18.7) 19 (33.3) 18 (18.2)
Poor 23 (35.4) 11 (12.1) 17 (29.8) 17 (17.2)
Weekly exercise frequency 45.771 <0.001 0.542 15.644 <0.001 0.317
> 3 times 6(9.2) 38 (41.8) 8 (14.0) 36 (36.4)
1-2 times 20 (30.8) 43 (47.3) 21 (36.8) 42 (42.4)
< 1 time 39 (60.0) 10 (11.0) 28 (49.1) 21(21.2)
Social media usage duration (hours/day) 4.82+2.14 2.74 £ 1.17 7.795 <0.001 - 4.63 £2.08 297 +£1.37 5.390 <0.001 -
Total score of PHQ-9 10.26 + 3.54 3.14+1.20 17.840 <0.001 - - -
Total score of GAD-7 - - 9.86 +3.30 3.56 &£ 1.55 13.598 <0.001 -

PHQ-9, 9-item Patient Health Questionnaire; GAD-7, 7-item Generalized Anxiety Disorder scale; x2, chi-square test; Cramér’s V, Cramér’s V (effect size for chi-square test).
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Table 2. Correlation analysis between adolescents’ social
media usage time and symptoms of depression and anxiety.

Variable rvalue  pvalue
Social media usage time and PHQ-9 score 0.352 < 0.001
Social media usage time and GAD-7 score 0.308 < 0.001

1.261-2.547). Compared with democratic parenting, au-
thoritative parenting (OR = 2.485, 95% CI: 1.253-4.922)
and permissive parenting (OR = 3.427, 95% CI: 1.503—
7.816) were associated with higher odds of depressive
symptoms. For academic performance, compared with ex-
cellent performance, medium performance (OR = 2.867,
95% CI: 1.286—6.396) and poor performance (OR = 6.118,
95% CI: 2.534-14.779) were associated with significantly
higher odds of depressive symptoms. Weekly exercise fre-
quency was not independently associated with depressive
symptoms after adjusting for other covariates (p > 0.05);
therefore, it was not retained in the final model. The corre-
sponding regression results are not presented in Table 4.

For anxiety symptoms, each additional hour of daily
social media use was associated with an OR of 1.624 (95%
CI: 1.169-2.267). Compared with democratic parenting,
authoritative parenting (OR =2.278, 95% CI: 1.171-4.425)
and permissive parenting (OR = 2.863, 95% CI: 1.317—
6.256) were associated with higher odds. For academic per-
formance, compared with excellent performance, medium
performance (OR = 2.564, 95% CI: 1.176-5.614) and poor
performance (OR = 4.575, 95% CI: 1.975-10.614) were
associated with significantly higher odds of anxiety symp-
toms. For weekly exercise frequency, compared with > 3
times/week, 1-2 times/week (OR = 1.927, 95% CI: 1.027—
3.608) and <1 time/week (OR = 3.825, 95% CI: 1.896—
7.736) were associated with progressively higher odds of
anxiety symptoms (Table 5), all p < 0.05 (Tables 4 and 5).

Discussion

This retrospective study of 156 adolescents examined
the association between social media use duration and de-
pressive and anxiety symptoms. It also clarified the influ-
ence of factors such as parenting style, academic perfor-
mance and weekly exercise frequency. The findings impor-
tant practical evidence to inform clinical mental health sup-
port for adolescents. Univariate analysis revealed signifi-
cant differences between adolescents with and without de-
pressive/anxiety symptoms in terms of parenting style, aca-
demic performance, weekly exercise frequency and daily
social media use duration. Correlation analysis further con-
firmed a significant positive correlation between social me-
dia use duration and depressive and anxiety symptoms,
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consistent with the conclusions of most previous studies
[12,13], indicating that excessive social media use is indeed
an important associated factor in adolescent mental health
problems. Multivariate logistic regression analysis identi-
fied independent associated factors: social media use dura-
tion, parenting style and academic performance were inde-
pendently associated with depressive symptoms, while so-
cial media use duration, academic performance and weekly
exercise frequency were key associated factors for anxiety
symptoms. These findings highlight the potential impor-
tance of addressing excessive social media use for adoles-
cent mental health.

The effect of social media use duration on depres-
sive and anxiety symptoms may be explained by several
mechanisms. Firstly, prolonged social media use dura-
tion may reduce adolescents’ time for offline social inter-
action, physical exercise and adequate sleep. Face-to-face
social interaction is essential for building supportive net-
works and improve mood regulation. Physical exercise has
been linked to improved mood by promoting the secretion
of neurotransmitters (e.g., dopamine and serotonin). Insuf-
ficient sleep may affect the brain’s mood regulation func-
tion. The lack of these key activities together provides
opportunities for the occurrence of depressive and anxiety
symptoms [14,15]. Secondly, the information dissemina-
tion characteristics of social media platforms may also ex-
acerbate psychological stress. Adolescents are easily ex-
posed to negative information such as overly romanticized
life scenes, competitive content and cyberbullying during
use. This content may distort their self-perception, caus-
ing unnecessary psychological discrepancy and social anxi-
ety. Adolescents’ psychological development is not yet ma-
ture, and their self-identity and mood regulation abilities are
weak, making it difficult for them to effectively cope with
such negative stimuli. Long-term accumulation may in-
duce depression and anxiety [16,17]. Thirdly, excessive im-
mersion in virtual social scenarios may impair adolescents’
real-world social skills, increasing feelings of helplessness
and frustration when facing interpersonal conflicts and life
stressors. This may lead to further escapism through social
media addiction, creating a vicious cycle of deteriorating
mental health [18,19]. From the perspective of social cog-
nition and developmental psychology, adolescents is a crit-
ical period for self-identity construction, and the way social
media content is presented often reinforces the social com-
parison mechanism [20]. When adolescents browse others’
carefully edited life displays, they may experience “relative
deprivation” or “self-worth doubt”, especially when there is
pressure in their studies, social life, or family relationships
in real life, this comparison effect will be more significant
[21,22]. Prolonged immersive use not only takes away their
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Table 3. Variable assignment table.

Project Variable type  Coding/categories Reference category
Depressive symptoms Binary 0 = Negative (PHQ-9 < 5)
1 = Positive (PHQ-9 > 5)
Anxiety symptoms Binary 0 =Negative (GAD-7 < 5)
1 =Positive (GAD-7 > 5)
Social media usage duration  Continuous Original value
Parenting style Categorical 1 = Democratic Democratic

2 = Authoritative

3 = Permissive

Academic performance Categorical 1 = Excellent Excellent
2 = Good
3 = Medium
4 =Poor
Weekly exercise frequency Categorical 1= > 3 times/week > 3 times/week

2 = 1-2 times/week
3 =< 1 time/week

PHQ-9, 9-item Patient Health Questionnaire; GAD-7, 7-item Generalized Anxiety Disorder scale.

Table 4. Multivariate logistic regression analysis of factors associated with depressive symptoms in adolescents.

Project Jo] SE Wald p OR 95% CI
Social media usage time 0.587 0.182 10.376 0.001 1.794 1.261-2.547
Parenting style (Ref: democratic)
Authoritative 0912 0353  6.761 0.009 2.485 1.253-4.922
Permissive 1.236 0427  8.576 0.003 3.427 1.503-7.816
Academic performance (Ref: excellent)
Good 0.453 0397 1.332 0.249 1.574 0.735-3.367
Medium 1.053 0413  6.562 0.010 2.867 1.286-6.396
Poor 1.815 0452 <0.001  6.118 2.534-14.779
Constant -3.50 0.654 28963 <0.001 0.003

OR, odds ratio; CI, confidence interval; SE, standard error; Ref, reference category. Weekly exercise frequency was not

statistically significant (p > 0.05) in multivariate analysis and thus not retained.

Table 5. Multivariate logistic regression analysis of factors associated with anxiety symptoms in adolescents.

Project Ié] SE Wald p OR 95% C1
Social media usage time 0.487 0.173 7.975 0.005 1.624 1.169-2.267
Parenting style (Ref: democratic)

Authoritative 0.823 0.342 53816 0.016 2.278 1.171-4.425

Permissive 1.056 0.402  6.882 0.009 2.863 1.317-6.256
Academic performance (Ref: excellent)

Good 0.387 0.386  1.002 0.317 1.468  0.695-3.086

Medium 0.943  0.040 5527 0.019 2.564  1.176-5.614

Poor 1.528 0438 12,503 <0.001 4.575 1.975-10.614
Weekly exercise frequency (Ref: > 3 times/week)

1-2 times/week 0.653  0.327  4.137 0.042 1.927 1.027-3.608

< 1 time/week 1346 0.365 13.846 <0.001 3.825 1.896-7.736
Constant -320 0.62  26.634 <0.001 0.041

OR, odds ratio; CI, confidence interval; SE, standard error; Ref, reference category.
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time for real-world social interaction, outdoor sports and
creative activities, but may also change their neural mecha-
nisms of attention allocation and emotional regulation [23].
Neuroimaging studies have suggested that excessive social
media use is associated with abnormal activation of the pre-
frontal cortex and default mode network, which may affect
adolescents’ executive function, emotional regulation and
social cognition, thus providing a physiological basis for
the development of depressive and anxiety symptoms [24].
Therefore, this study should not only regard social media
use as a behavioural problem, but also understand its effect
from multiple levels (e.g., neurodevelopment, psychosocial
adaptation and ecological environment). Parents’ parent-
ing style also affects adolescents’ psychology. Democratic
parenting can provide sufficient emotional support and au-
tonomy, helping adolescents to establish a good emotional
regulation mechanism, while authoritarian or permissive
parenting is prone to parent—child communication barriers,
making it impossible for adolescents to release negative
emotions in time, and thus escape reality through exces-
sive social media using [25,26]. The association between
academic performance and depressive symptoms may stem
from the frustration and self-denial caused by poor grades,
while the protective effect of regular exercise on anxiety
may be mediated by the release of positive neurotransmit-
ters such as dopamine and serotonin, physical inactivity
may undermine emotional regulatory capacity.

Based on these findings, managing the duration of
adolescent social media use may have practical significance
for maintaining mental health. However, it is important
to avoid simple time limits and instead focus on scientific
guidance. From the family perspective, parents should es-
tablish reasonable rules for social media use, clarify the
daily usage limit, and set an example by reducing their
own excessive use. They should also enrich offline fam-
ily interactions through companionship and communication
to reduce adolescents’ dependence on social media [27].
Schools can help adolescents recognize the harm of ex-
cessive social media use through mental health education
courses, improve their media literacy and emotional regu-
lation abilities, and increase the duration of sports activi-
ties and group activities to provide more channels for of-
fline social interaction and emotional release [28,29]. At
the societal level, it is necessary to strengthen the supervi-
sion of social media platforms, optimize the environment
for adolescents’ use, reduce the spread of harmful informa-
tion, and develop more beneficial content suitable for ado-
lescents to guide them to use social media reasonably to ac-
quire knowledge and broaden their horizons [30]. Although
this study revealed a significant association between social
media use duration and depressive and anxiety symptoms, it
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is still necessary to pay attention to the complexity and two-
way possibilities involved. On the one hand, social media
use may lead to mental health problems; on the other hand,
adolescents with pre-existing depression or anxiety tenden-
cies may be more inclined to use social media as a way to
escape emotions or seek validation [31,32]. This two-way
relationship suggests caution when interpreting research re-
sults to avoid simplistic attribution. Future research could
further explore the differentiated effects of different con-
tent and use duration on adolescent mental health, provid-
ing a basis for developing more targeted support strategies.
Ultimately, helping adolescents protect their mental health
while enjoying the convenience of social media.

The strengths of this study lie in its reliance on real-
world clinical and school screening data, resulting in a
highly representative sample. Furthermore, the inclusion
of multiple confounding factors in the analysis contributes
to the high reliability of the results. However, this study has
several limitations: the retrospective design may lead to re-
call bias in information such as social media use duration
and exercise frequency; the lack of detail regarding social
media content and usage duration suggests potential differ-
ences in the effect of different usage scenarios; the single-
centre study design limits the extrapolation of results; and
the interaction effects between various factors were not
explored. In addition, variables such as duration of so-
cial media use, exercise frequency, academic performance
and parenting styles are all based on self-report by adoles-
cents, lacking objective verification, and may have recall
bias and social expectation bias. Unmeasured confounders
include socioeconomic status, family income, sleep dura-
tion/quality, prior psychiatric history and academic stress,
which may bias the results. The assessment period social
media use (past month) differs from that for PHQ-9 and
GAD-7 (past two weeks), which may introduce recall bias
and temporal misalignment. Future studies should harmo-
nize assessment time frames. The temporal mismatch be-
tween exposure assessment (2021) and outcome measure-
ments (2022-2023) may underestimate or overestimate as-
sociations if social media use changed over time. Reverse
causality is possible: adolescents with existing depressive
or anxiety symptoms may use social media more heavily.
Due to the retrospective design, baseline symptom sever-
ity was not available for adjustment. Future prospective
studies are needed. Future research could include multi-
centre prospective cohort studies to further validate causal
relationships; refinement of social media use indicators to
clarify the effect of different usage patterns; and longitudi-
nal observational studies to explore the effects of compre-
hensive measures such as limiting usage time, optimizing
parenting methods, and strengthening physical exercise on
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improving adolescent mental health. Future studies should
differentiate between active and passive use, content types
(e.g., entertainment vs. social comparison), and time of use
(e.g., before bedtime), as these may have stronger effects
on mental health than duration alone.

Conclusions

This retrospective study found a significant positive
correlation between social media use duration and depres-
sive and anxiety symptoms among adolescents. Multi-
variate logistic regression identified social media use, par-
enting style, academic performance and weekly exercise
frequency as key associated factors for adolescent mental
health outcomes. These results suggest that addressing ex-
cessive social media use may be relevant to adolescent men-
tal health. Future research should adopt longitudinal de-
signs to further investigate causal relationships and refine
analyses of specific social media use patterns.
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