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Abstract

Smartphone use has risen rapidly amongst adolescents over the last decade, as has the rates of common mental disorders.
This has raised widespread concerns about direct links between adolescents’ general screen time, social media use and
their mental health. This study aimed to describe adolescents’ online behaviours (e.g., time spent on social media) and
how that relates to anxiety, depression, and loneliness. In a sample of 14,726 adolescents (aged 12—16 years) using data
from the OxWell 2021 student survey, Structural Equation Modelling (SEM) path analysis was conducted, exploring co-
occurring associations between self-reported anxiety and depression symptoms (RCADS-25), loneliness (UCLA-SF3),
and various screentime related activities. Moderation analyses per gender, age, and self-harm history were also con-
ducted. Greater social media use was related to higher exposure to self-harm content online, seeking help online, regretting
posting content online, meeting online strangers, frequency of social media use before sleep, and lower exposure to school
night screen rules. Furthermore, exposure to self-harm content, seeking help online, and posting content online that was
later regretted, in turn, related to higher anxiety, depression, and loneliness scores. Weak direct links between time spent
on social media and anxiety and depression symptoms and loneliness were further moderated by age and self-harm history,
respectively. These results suggest that what adolescents do online, rather than how much time they spend on social media,
relate to anxiety and depression symptoms and loneliness. Although this study cannot infer the cause or direction of the
examined associations, it highlights the importance of better understanding the context and content of social media use.
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Background

Adolescents today are more digitally connected than ever,
with recent reports indicating that 69% of 12- to 15-year-
olds in the United Kingdom (UK) have a social media profile
and smartphone ownership among this group is now almost
ubiquitous (Ofcom, 2019; Taylor & Silver, 2019). On aver-
age, 13- to 18-year-olds use screens for about eight and a
half hours per day (Rideout & Robb, 2022). This includes
time spent on social media, browsing websites and watching
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online videos. These usage patterns highlight the integral
role of social media in adolescents’ daily lives, profoundly
transforming how they socialize and connect with peers and
the broader world (Hamilton et al., 2022).

Simultaneously, rates of self-harm and common mental
health disorders have risen among adolescents, particularly
among females, leading to increased demand for men-
tal health services (NHS Digital, 2023). The relationship
between social media use and mental health is complex,
with empirical research yielding mixed results that suggest
both positive and negative implications for mental well-
being (Marciano et al., 2022; Odgers & Jensen, 2020). This
ambiguity leaves parents, educators, and mental health care
providers uncertain about how best to support adolescents in
their social media engagement. Given the significant impli-
cations of poor mental health during adolescence—impact-
ing academic performance, future employment, and adult
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mental health—understanding the relationship between
social media use and adolescent mental health is crucial.

Various contributing factors further complicate social
media’s impact on mental health, necessitating a nuanced
understanding (Kelly et al., 2018; Odgers & Jensen, 2020;
Sala et al., 2024; Siongers & Spruyt, 2024). Many studies
report small or mixed effects between time spent on social
media and adolescents’ mental health. Evidence suggests
that social media can provide perceived social support
while exposing users to harmful content and cyberbullying
(Cauberghe et al., 2021; Giumetti & Kowalski, 2022). Addi-
tionally, social media use has been linked to adverse health
indicators such as sleep problems, lower self-esteem, poor
body image, and social difficulties (Abi-Jaoude et al., 2020;
Barry et al., 2017; Barthorpe et al., 2020). However, social
media may also offer adaptive opportunities, including
access to peer and professional support and a sense of con-
nectedness, potentially safeguarding well-being (Beyens et
al., 2020; Cauberghe et al., 2021; George, 2019).

Despite emerging evidence of bidirectional effects, lim-
ited research has focused on potential moderators and the
interplay of specific online behaviours (Orben, 2020). The
rapid evolution of media use and inconsistent empirical find-
ings have led to the development of various theories regard-
ing social media effects (Subrahmanyam & Michikyan,
2022). Early theories often proposed a unidirectional rela-
tionship, while more comprehensive frameworks, such as
the transactional model, highlight the interactive effects of
media use, individual characteristics, and contextual factors
on outcomes (Valkenburg & Peter, 2013).

Notably, much-existing research emphasises screen time
as a general measure of social media use, overlooking spe-
cific online behaviours (Moreno & Jolliff, 2022). Emerg-
ing evidence suggests that the nature of what adolescents
post and view online—rather than mere time spent online—
may more significantly correlate with risks for depression
and self-harm, particularly among vulnerable populations
(George, 2019). For instance, adolescents who already have
a history of self-harm may be particularly susceptible to
exposure to posts about self-harm or suicide, especially if
those posts are seen as promoting those behaviours. Beyond
the time spent on social media, factors including household
rules around bedtime technology use (Fry, 2021), using
social media before sleep (Nagata et al., 2020), (regretting
posting content online (Dhir et al., 2016), meeting online
strangers (Gamez-Guadix et al., 2016), exposure to self-
harm content online (Kirtley et al., 2021), and seeking help
online (Pretorius et al., 2019) have all been suggested as
potential behaviours relevant to mental health outcomes.
Yet, there has been limited research examining how and
whether, at least, some of these factors act together (Hamil-
ton & Lee, 2021; Kelly et al., 2018; van den Eijnden et al.,

2021). Investigating the interaction between these behav-
iours is essential because of their likely shared variance,
which may inflate or hide observed effects when confound-
ers are not accounted for (Kelly et al., 2018). Overall, the
observed associations between social media use and mental
health are contingent on analytic methods and several inter-
acting moderating factors, such as gender, highlighting the
many unanswered questions in this area.

Given the growing public discourse surrounding the role
of social media in adolescent mental health challenges, it
is vital to address methodological limitations in existing
research. This study aims to provide a more comprehensive
examination of the nuanced relationships between specific
online behaviours (such as exposure to self-harm content,
frequency of use before sleep, and seeking online mental
health support) and adolescent mental health outcomes
(anxiety, depression, and loneliness) in a large-scale, repre-
sentative sample of English adolescents. By exploring not
just the quantity of social media use but also the quality and
content of online interactions, this research offers a deeper
understanding of how social media may contribute to men-
tal health challenges among adolescents, addressing the gap
in previous studies that have focused primarily on overall
screen time.

Research questions

1. What are adolescents’ self-reported online behaviours?
Including time spent on social media, frequency of
using social media before sleep, school night screen
rules, exposure to self-harm content online, meeting
an older person alone who was first met online, posting
content online that was later regretted, and accessing
online mental health support.

2. Are there concurrent associations between online
behaviours, anxiety and depression symptoms, and
loneliness?

a. Do these associations differ between males and
females/other/prefer not to say?

b. Do these associations differ between different school
year groups?

c. Do these associations differ between those who
report self-harm and those who do not?

Hypotheses
Based on the previous literature, all hypothesised concur-
rent associations are visually represented in Fig. 1. Note

that despite the apparent directionality of regression lines,
due to limitations of cross-sectional data and in line with
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Fig. 1 Hypothesised model of associations between time spent on social media, online behaviours, loneliness, and anxiety and depression

transactional media effects theory, the hypothesised model
does not propose or test the theoretical directionality of
these effects. Instead, we hypothesised that not only time
spent on social media but also specific online behaviours,
such as frequency of social media use before sleep, exposure
to self-harm content online, meeting an older person alone
whom they first met online, and posting content online that
was later regretted would be associated with higher anxi-
ety, depression, and loneliness. We also included additional
hypothesised relationships, such as the presence of school
night screen rules, frequency of social media use before
sleep, and accessing online mental health support with time
spent on social media. We further expected that gender,
school year group, and self-harm would moderate the rela-
tionship between online behaviours, anxiety and depression
symptoms and loneliness. Yet, we had no prior hypotheses
on which pathways would be affected. As the inclusion of
specific online behaviours in the model could dilute the
potential direct effect between time spent on social media
and anxiety and depression symptoms and loneliness, we
have also estimated their potential indirect associations via
online behaviours as a secondary aim.

@ Springer

Methods
Study design

We conducted a secondary data analysis of the 2021 OxWell
Student Survey. OxWell is a repeated, cross-sectional online
survey that asks students (aged 9-18 years) in England over
200 questions on a range of life experiences, behaviours,
and wellbeing and mental health measures (Mansfield et al.,
2021). It has three age-appropriate versions (divided into
English school years 5 to 7, 8 to 11, and 12 and 13). The data
analysed here were collected from pupils in school years 8
to 11 in June and July 2021. Participation in the OxWell sur-
vey was voluntary, and participants received no monetary
incentives. The analyses presented were pre-registered on
the OSF in September 2022 (https://doi.org/10.17605/OSF
10/4ZMG2).

Ethical approval

The study was approved by the University of Oxford
Research Ethics Committee (Ref: R62366).
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Table 1 Participants’ responses on the model variables for the total and moderation samples

Total School Year Gender Self-harm
(n=14726) Y8-9 (n=10485) Y10- Female/ Male (n=6177)  No (n=7351)  Yes (n=2001)
11 (n=4241) Other (n=_8549)
Anxiety & Depression
M (SD) 53.90 (17.10) 53.00 (16.70) 56.30 57.90 (17.20) 48.20 (15.20) *** 47.20(13.00)  71.00
(17.70) *** (16.10) ***
Missing 744 (5.1%) 486 (4.6%) 258 (6.1%) 349 (4.1%) 395 (6.4%) 78 (1.1%) 17 (0.8%)
Loneliness
M (SD) 5.19(1.85)  5.13(1.84) 5.32 (1.87) ***  5.60 (1.85) 4.59 (1.67) ***  4.57 (1.59) 6.75
(1.69) ***
Missing 1042 (7.1%) 666 (6.4%) 376 (8.9%) 487 (5.7%) 555 (9.0%) 97 (1.3%) 35 (1.7%)
Time spent on social media
M (SD) 2.65(1.34)  2.63(1.35) 2.71 (1.30) * 2.89 (1.25) 2.28 (1.38) ***  2.45(1.36) 3.09
(1.18) **x*
Missing 3190 (21.7%) 2053 (19.6%) 1137 (26.8%) 1583 (18.5%) 1607 (26.0%) 183 (2.5%) 48 (2.4%)
School night screen rules
No 7618 (51.7%) 5073 (48.4%) 2545 4612 (53.9%) 3006 (48.7%) *** 3732 (50.8%) 1105
(60.0%) *** (55.2%) **x*
Yes 6263 (42.5%) 4777 (45.6%) 1486 (35.0%) 3489 (40.8%) 2774 (44.9%) 3264 (44.4%) 783 (39.1%)
Missing 845 (5.7%) 635 (6.1%) 210 (5.0%) 448 (5.2%) 397 (6.4%) 355 (4.8%) 113 (5.6%)
Frequency of social media use before sleep
M (SD) 3.10(1.32)  3.04(1.35) 3.23 (1.23) *** 323 (1.22) 291 (1.42) ***  2.95(1.38) 3.38
(1.12) ***
Missing 326 (2.2%) 227 (2.2%) 99 (2.3%) 169 (2.0%) 157 (2.5%) 153 (2.1%) 32 (1.6%)
Meeting online strangers
Have not 11,743 8571 (81.7%) 3172 (74.8%) ** 7056 (82.5%) 4687 (75.9%) 7227 (98.3%) 1931
(79.7%) (96.5%) ***
Have 105 (0.7%) 60 (0.6%) 45 (1.1%) 53 (0.6%) 52 (0.8%) 42 (0.6%) 37 (1.8%)
Missing 2878 (19.5%) 1854 (17.7%) 1024 (24.1%) 1440 (16.8%) 1438 (23.3%) 82 (1.1%) 33 (1.6%)
Regretting posting content online
M (SD) 0.34(0.67)  0.32(0.65) 0.38 (0.71) ***  0.37 (0.70) 0.30 (0.62) ***  0.23 (0.54) 0.67
(0.89) ***
Missing 4220 (28.7%) 2862 (27.3%) 1358 (32.0%) 2341 (27.4%) 1879 (30.4%) 670 (9.1%) 298 (14.9%)
Exposure to self-harm content online
M (SD) 1.13(1.10)  1.08 (1.09) 1.27 (1.13) ***  1.29 (1.12) 0.89 (1.03) ***  0.87(0.98) 1.81
(1.17) **x*
Missing 3906 (26.5%) 2578 (24.6%) 1328 (31.3%) 2110 (24.7%) 1796 (29.1%) 213 (2.9%) 75 (3.7%)
Seeking help online
No 14,382 10,250 (97.8%) 4132 (97.4%) 8265 (96.7%) 6117 (99.0%) *** 7260 (98.8%) 1847
(97.7%) (92.3%) ***
Yes 344 (2.3%)  235(2.2%) 109 (2.6%) 284 (3.3%) 60 (1.0%) 91 (1.2%) 154 (7.7%)

Continuous data comparisons were carried out using the Welch Two Sample t-test. Categorical data comparisons were conducted using Pearson’s
Chi-squared test with Yates’ continuity correction. Bonferroni multiple comparison correction across all tests. *p<.05. **p<.01. ***p<.001

Table 2 Spearman correlation matrix for model variables in the full sample

1 2 3 4 5 6 7 8
1. Anxiety & Depression -
2. Loneliness 0.70%** -
3. Time spent on social media 0.26%** 0.18%** -
4. School night screen rules —0.06%**  —0.04%*%*  —(.16***
5. Frequency of social media use before sleep ~ 0.18*** 0.12%*%* 0.62%** —0.22%** .
6. Meeting online strangers 0.04** 0.02 0.05%** -0.03 0.04** -
7. Regretting posting content online 0.27%%* 0.24%%* 0.18%** —0.06%**  0.19%**  0.07*** -
8. Exposure to self-harm content online 0.42%** 0.33%** 0.27%** —0.10%**  0.22%**  (.05%**  (.31***
9. Seeking help online 0.14%** 0.12%** 0.04** 0.01 0.02 <0.01 0.09%**  0.10%**

Bonferroni multiple comparison correction across all tests. ¥p<.05. ¥*p<.01. ¥***p<.001
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Fig. 2 Structural equation model depicting standardised coefficients
(B) in path analysis of time spent on social media and online behav-
iours with anxiety, depression, and loneliness. Note: Black lines repre-

Participants

In total, 33,453 students accessed the OxWell survey in
2021. Of this group, 3,240 were removed due to spend-
ing less than 10 min on the survey as questions of interest
could not be reasonably reached in that time, and 15,409
were removed due to falling outside the school year range
of interest (Year groups 8—11). This age range corresponds
to the typical secondary school years, covering early and
mid-adolescence, a period marked by rapid development in
emotional, social, and cognitive domains. This resulted in a
sample of 14,804 eligible participants based on pre-defined
inclusion criteria (https://osf.io/4zmg2). Only participant
s with data on at least two of the variables in the model
were included in the main sample. Thus, 78 were excluded
because of missing data, resulting in a final sample of 14,726
(Table S1 in Supplementary Materials 1).

Measures

The model variables included the number of hours spent on
social media per day (0, 1, 2, 3, and 4 or more hours); house

@ Springer

sent significant associations (p<.05), and dashed lines represent non-
significant associations (p >.05)

rules about turning off or putting away computers, phones,
or other electronics on school nights (Yes/No); frequency
of using social media in the hour before intending to go to
sleep (never, rarely, sometimes, often, and daily); meeting
someone older/an adult in the real world while alone after
getting to know them first online (Yes/No); posting or doing
anything on the internet that was later regretted (Yes/No);
frequency of exposure to self-harm content online (never,
once or twice, a few times, weekly, and daily); seeking sup-
port for a mental health problem from a website or online
forum (Yes/No). The measures included as variables in the
current study and their associated coding are presented in
Table S2 in Supplementary Materials 2.

Anxiety and depression Anxiety and depression symptoms
were measured using the Revised Children’s Anxiety and
Depression Scale (RCADS-25); (Ebesutani et al., 2012).
The RCADS is a 25-item self-report questionnaire for chil-
dren and adolescents aged 8 to 18 that measures broad anxi-
ety symptoms through 15 items and depression symptoms
through 10 items. Respondents are asked to indicate how
often each item applies to them according to a 4-point Likert
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Fig. 3 Structural equation model depicting standardised coefficients
(B) in path analysis of time spent on social media and online behav-
iours with anxiety, depression, and loneliness as a function of age.
Note. Black lines represent significant associations (p<.05), dashed

scale ranging from 0 (“never”) to 3 (“always”). The item
scores are summed to yield an Anxiety Total score (0 to 45)
and a Depression Total score (0 to 30). Higher total scores
indicate a more severe level of anxiety or depression. These
scores can be subsequently transformed into normative
T-scores and used to determine clinical relevance. T-scores
below 65 fall within the normative range, whilst those of
70 or higher indicate a score above the clinical threshold
(Chorpita et al., 2005). The RCADS-25 is a widely used
measure for assessing symptoms of anxiety and depression
in adolescents, demonstrating strong internal consistency
(Cronbach’s alpha>0.90) and convergent validity with
other established instruments (Chorpita et al., 2005).

Loneliness Adolescents also self-report on a short three-
item version of the UCLA Loneliness scale (UCLA-
SF3;(Russell, 1996). This scale comprises three questions
that measure three dimensions of loneliness: relational con-
nectedness, social connectedness, and self-perceived isola-
tion. The scale uses three response categories: Hardly ever
(1) / Some of the time (2) / Often (3). The scores are then

lines represent non-significant associations (p>.05), and red lines
represent associations that were only significant in one of the groups.
Y =significant in the younger age group (Y8-9) only/O=significant in
the older age group (Y10-11) only

summed and can range from 3 to 9, with higher scores indi-
cating higher loneliness. The items included in the scale are:
(1) “How often do you feel that you have no one to talk to
(in person/online/phone)?” (2) “How often do you feel left
out?” (3) “How often do you feel alone?” UCLA-SF3) is a
reliable tool for measuring loneliness in adolescents, with
high internal consistency (Cronbach’s alpha>0.80) and
established construct validity across different populations
(Hughes et al., 2004).

Moderator variables The moderator variables included
gender (male, female/other/prefer not to answer)!, year
group (years 8-9 and years 10-11), and self-reported self-
harm. Participants were asked, ‘Have you ever deliberately
self-harmed (for example, by taking an overdose or delib-
erately injuring yourself in some other way)?’. They were
given response categories: ‘Yes’, ‘No’, ‘Prefer not to say’

' To avoid excluding young people with non-binary and non-con-

forming gender identities from our analyses, we combined those who
identified as female with those who answered ‘other/prefer not say’
into one group.
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Fig. 4 Structural equation model depicting standardised coefficients
(B) in path analysis of time spent on social media and online behav-
iours with anxiety, depression, and loneliness as a function of gender.
Note. Black lines represent significant associations (p<.05), dashed

and ‘Not sure what this means’. Only those who responded
“Yes’ or ‘No’ to the self-harm question were included in the
self-harm moderation analysis (Supplementary Materials 3
Table S3).

Statistical analyses

The data was processed, explored, and described using R to
answer the first research question. Descriptive information
was further compared between gender, age, and self-harm
groups, respectively. Continuous data comparisons were
carried out using the Welch Two Sample t-test, and cate-
gorical data comparisons were conducted using Pearson’s
Chi-squared test with Yates’ continuity correction. Spear-
man correlations were also estimated for all, later modelled,
variables. Bonferroni multiple comparison corrections were
applied separately for group comparisons and correlation
analyses.

Structural Equation Modelling (SEM) in Mplus Ver-
sion 8.7 was used to answer the second research question.
Specifically, the path analysis with Weighted Least Square

@ Springer

lines represent non-significant associations (p>.05), and red lines in
moderation models represent associations that were only significant in
one of the groups. F=significant in Female/Other gender group only

Mean and Variance Adjusted Estimator (WLSMV) was
used to test the proposed model (Fig. 1). To achieve accept-
able model fit, further model adjustments were made based
on consideration of the model’s theoretical underpinnings
and model improvement as indicated by the chi-square dif-
ference test (Ax?). We used several indices, including the
comparative fit index (CFI>0.90), root mean square error
of approximation (RMSEA<0.05), and standardised root
mean square residual (SRMR<0.05) to determine model
fit (Kline, 2023). After establishing the direct paths in the
model, the indirect effects of social media on adolescent
anxiety and depression symptoms and loneliness via online
behaviours were also assessed. All the indirect paths were
estimated simultaneously. To avoid model identification at
local maxima, each model used a set of 200 random starting
values and 1000 iterations.

Multi-group analysis was then conducted to assess
whether the relationship between social media, online
behaviours, and adolescents’ anxiety and depression symp-
toms was moderated by their gender, age, and self-harm
experiences, respectively. In contrast to simple moderation
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analysis, multi-group analysis allows the assessment of
moderator effects on all the structural paths of the model
rather than a specific hypothesised path. We checked for
group differences in associations by comparing a model,
where the parameters were allowed to vary between the
respective groups (male and female/other/prefer not to say,
year 8-9 and year 1011, adolescents who do and do not
self-harm) to a model, where the relevant parameters were
constrained to be equal across the groups. The chi-square
difference test (A*) was used to compare model fit between
nested models. Finally, sensitivity analysis using multiple
imputation (MI) to account for the missing data was con-
ducted and presented in Supplementary Materials 4 (Tables
S4-5, Figure S1).

Results

Sample characteristics and adolescents’ online
behaviours

Participants’ characteristics for the total sample and for each
moderator group are presented in Table 1 and Supplemen-
tary Materials 5 (Tables S6-7). In total, 58.1% (n=8,549)
of participants identified as female or other/prefer not to
answer and 41.9% identified as male (n=6,177). For the
total sample, adolescents spent an average of at least 2.70 h
on social media daily. Females spent an average of at least
2.89 h on social media per day compared to at least 2.28 h
for males. Of the total sample, 42.5% (n=6,263) reported
that, on school nights, they had rules or set times in their
house about when they were supposed to turn off or put
away computers, phones, or other electronics. Most adoles-
cents (73.0%, n=10,752) reported using social media the
hour before they intended to sleep either daily or 3—4 times
per week. In total, 15.2% (n=2,237) of adolescents reported
that they had met a person in the real world that they had got
to know first online, but only 0.7% of the sample (n=105)
reported that this person was older or an adult and that they
have met them alone. In total, 19.5% (n=2,867) of the
sample had posted or done anything on the internet that
they later regretted. Of those, 63.6% (1,822) reported that
this was a photo/video of themselves, and 32.3% (n=925)
regretted posting a public comment. Only 2.3% (n=344)
of adolescents had ever tried to ask for support for a men-
tal health problem from a website or online forum. Nearly
half (45.5%, n=4,770) of adolescents reported that they had
seen self-harm content online.

Across the total sample (n=14,726), the mean anxiety
and depression score was as expected for a community
sample (Chorpita et al., 2005) at 53.90 (SD=17.10), with
females (M=57.90, SD=17.20) and those in years 10 and

11 M=56.30, SD=17.70) scoring significantly higher than
males (M=48.20, SD=15.20) and those in years 8 and 9
(M=53.00, SD=16.70), respectively. The mean loneli-
ness score was 5.19 (SD=1.85), with females (M=5.60,
SD=1.85) and those in years 10 and 11 (M=5.32,SD=1.87)
again scoring significantly higher than males (M=4.59,
SD=1.67) and those in years 8 and 9 (M=5.13, SD=1.84),
respectively. Only 63.5% (n=9,352) of the full sample pro-
vided information on whether they had or had not deliber-
ately self-harmed, with 21.4% (n=2,001) of those reporting
self-harm experience. Of those who reported deliberately
self-harming, 79.2% (n=1,584) were female and 20.8%
(n=417) were male. Those who reported having deliber-
ately self-harmed spent more time on social media per day
(on average, at least 3.09 h) compared to those who reported
that they did not deliberately self-harm (on average, at least
2.45 h).

The Spearman correlations between online behaviours,
anxiety and depression symptoms, and loneliness are pre-
sented in Table 2. Anxiety and depression scores had a small
to moderate positive correlation with all online behaviours,
except school night screen rules, which had a small, nega-
tive relationship. Loneliness had a small to moderate posi-
tive correlation with all measured online behaviours, except
school night screen rules, which had a small, negative rela-
tionship, and meeting an older adult online, which was not
significantly correlated. The Spearman correlation matrix
for model variables in the self-harm moderation sample
yielded similar associations and is presented in Supplemen-
tary Materials 6, Table S8

Relationship between online behaviours and
anxiety and depression symptoms and loneliness

A structural equation model was used to examine associa-
tions between time spent on social media and various online
behaviours with anxiety, depression, and loneliness. The
proposed model (Fig. 1) did not satisfy predefined model fit
criteria (Supplementary Materials 7, Table S9). The model,
thus, was adjusted to include a covariance between expo-
sure to self-harm content online and regretting posting con-
tent online as these behaviours may overlap (e.g., regretting
sharing self-harm images), which has resulted in a good
model fit (RMSEA=0.033, CFI=0.984, SRMR=0.037).
Figure 2 and Table S10 represent the standardised and
unstandardised regression coefficients for the direct effects
of the final model on the total sample, respectively. Time
spent on social media had small to medium significant asso-
ciations with school night screen rules, seeking help online,
regretting posting content online, meeting online strangers,
and exposure to self-harm content online, and a large signif-
icant association with frequency of social media use before
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sleep. Time spent on social media had a very small direct
association with loneliness, anxiety, and depression. In
addition, seeking help online, exposure to self-harm content
online, and regretting posting content online had very small
to medium but significant direct associations with loneli-
ness, anxiety and depression. The direct effects between the
frequency of social media use before sleep or school night
screen rules and loneliness or anxiety and depression pre-
dicted by the hypothesised model were not significant, as
shown in Fig. 2. The path from meeting online strangers to
loneliness was also not significant.

We also investigated whether there were any indirect
associations between time spent on social media and loneli-
ness or anxiety and depression via online behaviours. The
total indirect effects between time spent on social media
and loneliness (§=0.13, B=0.18, p<.001) or anxiety and
depression (8=0.18, B=2.28, p<.001) were significant but
also only small (see Table S11 for a complete list of indirect
effects).

Moderation analyses

Full model selection and fit statistics for all moderation
analyses are presented in Table S9.

Moderation by age Constraining the model to be equal for
younger (year 8-9) and older (year 9-10) adolescents signif-
icantly worsened model fit (Ay*(26)=47.06, p=.007) com-
pared to the unconstrained model, suggesting that the model
differed significantly as a function of age (see Fig. 3 and
Table S10 for the standardised and unstandardised coeffi-
cients, respectively). Of note, age fully moderated the direct
association between time spent on social media and loneli-
ness resulting in a small effect in younger adolescents only.
It also moderated the strength of association between time
spent on social media and meeting online strangers with a
small effect in older adolescents but a moderate association
for younger adolescents. Similarly to the main model, the
total indirect effects between time spent on social media
and loneliness (Y8-9: $=0.13, B=0.18, p<.001; Y10-11:
=0.10, B=0.14, p<.001) and anxiety and depression (Y 8-
9: p=0.18, B=2.25, p<.001; Y10-11: p=0.13, B=1.85,
p<.001) were significant but also only small in both age
groups (Table S12).

Moderation by gender The model also differed significantly
as a function of gender, Ay%(26)=226.71, p<.001 (see Fig. 4
and Table S10 for the standardised and unstandardised coef-
ficients, respectively). Of note, gender fully moderated the
association between frequency of social media use before
sleep and anxiety and depression, resulting in a small effect
in females only. Time spent on social media had a larger
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direct association with exposure to self-harm content online
for females than for males. The total indirect effects between
time spent on social media and loneliness (females: f=0.15,
B=0.23, p<.001; males: =0.09, B=0.11, p<.001) and
anxiety and depression (females: f=0.22, B=3.11, p<.001;
males: f=0.11, B=1.27, p<.001) were significant but only
small in both groups (Table S13).

Moderation by self-harm The model differed significantly
as a function of self-harm experience, Ay*(26)=143.43,
p<.001 (see Figure S2 and Table S10 for the standardised
and unstandardised coefficients, respectively). Self-harm
fully moderated the direct association between time spent on
social media and anxiety and depression, resulting in a small
effect in only adolescents who did not report self-harm. The
time spent on social media also had a small direct associa-
tion with meeting online strangers only for those who did
not report self-harming but not for those who did self-harm.
Notably, neither the direct relationship between time spent
on social media and exposure to self-harm content online
nor between exposure to self-harm content online and anxi-
ety and depression differed between those who reported
self-harming and those who did not. As in previous mod-
els, the total indirect effects between time spent on social
media and loneliness (self-harm: f=0.08, B=0.09, p<.001;
no self-harm: f=0.03, B=0.04, p<.001 ) or anxiety and
depression (self-harm: f=0.11, B=1.05, p<.001; no self-
harm: p=0.1, B=1.34, p<.001) were significant but also
only small in both groups (Table S14).

Discussion

Our findings suggest that what adolescents do online, rather
than when or how much time they spend on social media,
relates to anxiety and depression symptoms and loneliness.
We simultaneously examined several potential interven-
ing pathways relating adolescents’ anxiety, depression, and
loneliness to the amount of time they spend on social net-
working sites and how they engage and interact online. We
found support for hypothesised co-occurring mechanisms
whereby greater social media use was related to higher
exposure to self-harm content online, seeking help online,
regretting posting content online, meeting online strangers,
frequency of social media use before sleep, and lower pres-
ence of school night screen rules. However, only exposure
to self-harm content, seeking help online and posting con-
tent online that was later regretted related to higher anxiety,
depression, and loneliness scores. It should be noted that the
direction of these associations is not clear. It is possible that
exposure to self-harm content online, engagement in sup-
port-seeking forums, and posting regrettable content online
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could all lead to higher depression and anxiety or loneli-
ness. Yet, it is just as possible that poorer mental health
might lead young people to seek out these online activities
in search of support and like-minded individuals or that this
relationship is reciprocal and (Valkenburg, 2022; Valken-
burg et al., 2006). The weak direct links between time spent
on social media and anxiety, depression symptoms, and
loneliness were further moderated by age and self-harm
history, respectively. For example, the relationship between
time spent on social media and loneliness was significant for
younger adolescents only. For the total sample, our findings
are in line with previous research as we found only weak
direct and indirect effects of time spent on social media with
anxiety and depression symptoms and loneliness. This find-
ing has been replicated using several cross-sectional and
longitudinal data sources. (Kelly et al., 2018).

We also extended previously limited research examin-
ing several different online behaviours together in one ana-
lytic model (Hamilton & Lee, 2021; Kelly et al., 2018; van
den Eijnden et al., 2021). We found that the relationships
between time spent on social media and anxiety, depression
symptoms, and loneliness were very small and inconsis-
tent when examined together with specific online activities.
Instead, exposure to self-harm content, seeking help online,
and posting content online that was later regretted related
to higher anxiety, depression, and loneliness scores stron-
ger than the time spent on social networking sites in itself.
Our findings also indicate that school night screen rules
may reduce time spent on social media use and using social
media in the hour before sleep. However, when time spent
on social media was controlled for, school night screen
rules were not associated with lower anxiety, depression,
and loneliness, and their correlations were very small when
examined individually. Thus, our findings support previous
literature showing that household screen and social media
rules may be essential in reducing adolescent screen use
(Hamilton & Lee, 2021; Pedersen et al., 2022). However,
the extent to which this may, in turn, relate to important
mental health outcomes remains unclear.

We hypothesised that certain groups of adolescents
might be particularly at risk for increased anxiety, depres-
sion, symptoms, and loneliness due to their online activity.
We found a weak association between time spent on social
media and loneliness for younger adolescents only, partially
in line with previously identified developmental windows of
sensitivity to social media(Orben et al., 2022). We did not
find evidence of differences between females and males in
hypothesised direct pathways between time spent on social
media, anxiety, depressive symptoms, and loneliness. When
split by gender, the previously weak association between
social media and anxiety, depression symptoms, and loneli-
ness became insignificant. On average, in line with previous

literature, females reported higher anxiety, depression, lone-
liness, and social media use than males, suggesting group
differences in mean level scores rather than associations
(Hartas, 2021). However, females who more frequently
used social media before sleep and who were exposed to
self-harm content online were more susceptible to higher
levels of anxiety, depression, and loneliness than males.
Surprisingly, our findings on self-harm indicated that there
was a weak direct link between time spent on social media
and anxiety and depression symptoms only for adolescents
who did not report self-harm. This might be explained by a
potential ceiling effect, in that adolescents who self-harm
report both more time spent on social media and higher
anxiety and depression symptoms than those who do not.
Overall, the results of this study confirm that the magnitude
of the effect between social media use and mental health
is contingent on analytic methods and several interacting
moderating factors, such as gender and age.

Limitations

This study’s notable strengths are examining online activity
using a large-scale sample of UK adolescents and applying
analytic methods to discuss moderation and indirect effects.
However, results should be interpreted in light of several
limitations and considerations. First, the cross-sectional
design did not allow for the assessment of temporal asso-
ciations between variables. This limits the ability to draw
inferences about the directionality of observed effects. Men-
tal health outcomes may be associated with online behav-
iours in a bidirectional manner. Furthermore, in contrast to
between-person differences in social media use observed
in the current study, within-person variations may be more
likely to increase depression and anxiety or decrease life
satisfaction (Coyne et al., 2020; Orben et al., 2019; Steins-
bekk et al., 2023). Thus, longitudinal research must be pri-
oritised to examine these pathways over time.

Second, it was not possible to include a separate non-
binary category of gender in our analyses because the
RACDS-25 does not provide a gender-diverse scoring
option. To avoid excluding young people with non-binary
and non-conforming gender identities from our analyses, we
combined those who identified as female with those who
answered ‘other/prefer not say’ into one group. Previous
research has identified that, compared to males, females,
and other/non-binary youth experience significantly higher
anxiety and depression symptoms as measured by the
RCADS. (Polo et al., 2023; Soneson et al., 2024), however,
this may have enhanced or reduced potential gender differ-
ences in estimated pathways.

Third, whilst the overall sample size was large, some
categorical variables only included small numbers of
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participants, which may have resulted in inconsistent path-
ways in moderation analyses. For instance, only a small pro-
portion (0.7%) of participants reported meeting an adult or
older person whom they first met online while alone, which
likely affected our ability to estimate how that relates to
anxiety and depression symptoms or loneliness. Similarly,
only a small proportion (1.1%) of those who did not self-
harm reported seeking help online, which may explain the
lack of a relationship between time spent on social media
and seeking help online in the self-harm moderation model.
However, adolescents who had self-harmed reported not
only seeking help online but also spending more time on
social media. Thus, it is also possible that the association
between time spent on social media and seeking help online
in the main model reflected mean-level group differences
between those with and without a history of self-harm that
was accounted for in the moderation analysis. It should be
noted that, relative to other forms of more formal support,
research suggests that adolescents tend not to turn to online
resources at times of acute distress. (Geulayov et al., 2022).
It is unclear whether this reflects a lack of awareness of
these resources or that existing online resources are what
young people want at times of distress.

Finally, although this study investigated a broad range of
online behaviours, it was not an exhaustive assessment of
all forms of online activity or exposures, including cyber-
bullying and the public or private nature of personal social
media profiles. This study did not explore the role of addi-
tional protective factors, such as other forms of parental
rules regarding the internet (e.g., monitoring internet use,
explaining why some websites are inappropriate), self-
worth, interpersonal relationships, and belonging, or the
potential adaptive effects of social media, such as creating a
sense of community, which may buffer the impact of the risk
factors observed in this study.

While the limitations discussed, including the cross-sec-
tional design and small subgroups for certain variables, pro-
vide important context, they may also influence the strength
and generalizability of the observed associations, highlight-
ing the need for cautious interpretation and suggesting ave-
nues for future longitudinal research to confirm and expand
upon these findings.

Recommendations for research and practice

For the field to move forward, research must move away
from reductionist approaches that see social media as merely
helpful or harmful and instead consider the nuances of for
whom, in what ways, and when social media use affects
mental health outcomes. Our collective understanding of
the risks and benefits of social media use during the criti-
cal period of adolescent development would benefit from
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further inquiry. In terms of future research, several areas
need further elucidation, including examination of a broader
range of moderation and indirect effects on expanded risk
and protective factors. These may include the various forms
of parental involvement (e.g., parental encouragement to
explore and learn things on the internet, better parental
understanding of the types of social media platforms, web-
sites, and applications (apps) are being accessed to inform
discussions with their children, open communication about
internet use and experiences of explicit content) and the role
of adaptive online interpersonal relationships and a posi-
tive school environment. Moving forward, it is also essen-
tial to include relevant social media questions in adolescent
research, especially longitudinal studies, to examine the
impact of various forms of online activity on mental health
and wellbeing, e.g., assessment of individual adolescents’
social media use and interpersonal relationships.

Our findings are highly relevant to current policy devel-
opment on guidelines for the safe use of social media and
call on the industry to regulate the content adolescents are
exposed to online. Given the complexity and nuance of the
role of social media and online activity, parents, educators,
and mental health care providers might benefit from further
guidance on understanding and approaching adolescents’
current social media use. Explicit and potentially traumatic
content continues to be quickly and widely accessible by
adolescents. Technology companies could be at the fore-
front of providing such protections by, for example, design-
ing safe online environments, prioritising user safety, and
minimising the risks associated with exposure to certain
social media content due to algorithm-derived content.
Rather than imposing general restrictions on social media
use, it may be that psychoeducation in homes and schools
regarding some of the potential negative impacts of certain
online behaviours is needed. Whilst parental involvement in
online activities may not be directly associated with adoles-
cent anxiety and depression or loneliness, it still may be an
important protective factor in reducing the negative impact
of specific online activities on mental health outcomes
(Hamilton & Lee, 2021; Kelly et al., 2018; van den Eijnden
et al., 2021). Although the onus of mitigating the potential
harms of social media cannot sit solely with parents/carers,
they can play a key role in reducing some of the negative
impacts of different types of online behaviours by encour-
aging adolescents to limit the content they share on social
media, monitor their interactions with strangers online and
encouraging open and honest conversations about the risks
of certain websites or content that is inappropriate. Clini-
cal, educational, and family settings are all potential points
of contact whereby young people could be encouraged to
reflect not only on their social media use but also on the
impact of online friendships on other aspects of their lives,
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including their relationships with peers and online safety.
This may involve clinicians asking adolescents routinely ask
about online activity as part of medical interviews, includ-
ing the type of content are they accessing and if they have
been traumatised by anything they have seen (Fazel, 2024).

Conclusion

The influence of social media on adolescent mental health
is shaped by complex, interacting factors, including the type
of content adolescents consume, the activities they engage
in online, the content they post, and parental involvement
in their online activities. To better safeguard adolescents’
mental health and well-being, a proactive and collaborative
approach is needed from policymakers, technology com-
panies, educators, researchers, families, and young people
themselves. We recommend that parents engage in open
conversations about online experiences, set clear boundar-
ies around screen time, and foster critical thinking about
the content their children encounter. Educators can support
adolescents by incorporating discussions about safe online
behaviours and mental health in the classroom, helping
students understand and navigate digital spaces responsi-
bly. Policymakers and technology companies should pri-
oritise the development of guidelines and technologies that
enhance user safety, minimise harmful content exposure,
and promote responsible online environments. Psychoedu-
cation in homes and schools can empower both adolescents
and adults to recognise the risks associated with certain
online behaviours and encourage healthier online habits. By
adopting these approaches, we can create a safer, more sup-
portive online environment for adolescents and mitigate the
potential risks to their mental health.
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