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1. Introduction 

The advent of social media has revolutionized the 

way adolescents interact, communicate, and perceive 

the world around them. Platforms like Instagram, 

Facebook, TikTok, Snapchat, and Twitter have become 

integral to their daily lives, serving as spaces for self-

expression, social connection, information gathering, 

and entertainment. While social media offers 

undeniable benefits, such as fostering virtual 

communities, enabling creative outlets, and 

facilitating access to information, its potential impact 

on adolescent mental health has become a topic of 

significant concern and debate. Adolescents are 

among the most avid users of social media. Studies 

have consistently shown that the vast majority of 

adolescents in developed countries use social media 

regularly, with many spending several hours a day on 

various platforms. This high level of engagement raises 

questions about the potential consequences of such 

extensive exposure, particularly during a critical 

developmental period marked by significant changes 

in brain structure, emotional regulation, identity 

formation, and social relationships.1-5 

Social media can serve as a valuable tool for social 

connection and support, particularly for adolescents 

who may feel isolated or marginalized. Online 

communities can provide a sense of belonging and 

shared identity, while platforms that facilitate 

communication with friends and family can help 

maintain and strengthen existing relationships. Social 

media can also be a source of positive feedback and 

validation, boosting self-esteem and confidence. 
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A B S T R A C T  

Introduction: The proliferation of social media has raised significant 
concerns about its potential effects on the mental health of adolescents. This 

meta-analysis aims to provide a comprehensive assessment of the existing 
research on the relationship between social media use and various mental 
health outcomes in adolescents. Methods: A systematic search of electronic 
databases (PubMed, PsycINFO, Scopus, Web of Science) from January 2018 

to June 2024 was conducted to identify relevant studies. Studies were 
included if they examined the association between social media use and 
mental health outcomes in adolescents (aged 10-19) and reported 
quantitative data. Effect sizes were calculated and pooled using random-

effects models. Results: A total of 45 studies (N = 153,285 adolescents) met 
the inclusion criteria. The meta-analysis revealed small but significant 
associations between increased social media use and increased depressive 
symptoms (r = 0.12), anxiety (r = 0.10), and loneliness (r = 0.15). 

Furthermore, a significant negative association was found between social 
media use and self-esteem (r = -0.08). The analysis also identified several 
moderators of these effects, including gender, age, and type of social media 
platform. Conclusion: The findings of this meta-analysis suggest that 

increased social media use is associated with a range of negative mental 
health outcomes in adolescents. However, the effects are small, and the 
relationship is complex, with several moderating factors. Further research is 
needed to understand the mechanisms underlying these associations and to 

develop effective interventions to mitigate the potential negative effects of 
social media on adolescent mental health. 
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Additionally, some platforms offer opportunities for 

creative expression, skill development, and civic 

engagement, which can have positive effects on mental 

well-being. Despite its potential benefits, a growing 

body of research suggests that social media use may 

also be associated with a range of negative mental 

health outcomes in adolescents. These outcomes 

include increased symptoms of depression, anxiety, 

loneliness, and low self-esteem. Additionally, social 

media has been linked to cyberbullying, sleep 

disturbances, body image concerns, fear of missing 

out (FOMO), and problematic internet use, all of which 

can contribute to mental health problems.6-11 

Several theoretical models have been proposed to 

explain the mechanisms through which social media 

might affect adolescent mental health. The social 

comparison theory suggests that upward social 

comparison (comparing oneself to others who are 

perceived as superior) can lead to feelings of 

inadequacy and depression, while downward social 

comparison (comparing oneself to others who are 

perceived as inferior) can temporarily boost self-

esteem but may also promote schadenfreude and a 

lack of empathy. The displacement hypothesis posits 

that time spent on social media displaces time that 

could be spent on activities that are more beneficial for 

mental health, such as face-to-face social interaction, 

physical activity, and creative pursuits. The 

cyberbullying and online harassment framework 

emphasizes the detrimental effects of experiencing or 

witnessing online aggression on mental health, 

including increased anxiety, depression, and suicidal 

ideation. The social media addiction model proposes 

that excessive social media use can become addictive, 

leading to a loss of control over usage patterns and a 

preoccupation with online activities at the expense of 

real-life responsibilities and relationships.12-18 

Given the ubiquity of social media in the lives of 

adolescents and the growing concerns about its 

potential impact on their mental health, it is crucial to 

synthesize the existing research and assess the overall 

state of the evidence. A meta-analysis provides a 

rigorous and comprehensive approach to examining 

the relationship between social media use and mental 

health outcomes, accounting for the variability across 

studies and identifying potential moderators of these 

effects.19-21 The findings of this meta-analysis will have 

significant implications for clinical practice, policy 

development, and future research directions. By 

understanding the complex relationship between 

social media and adolescent mental health, we can 

develop evidence-based interventions to mitigate the 

potential negative effects and promote the positive 

aspects of social media use for this vulnerable 

population. 

 
2. Methods 

A systematic and comprehensive search strategy 

was employed to identify all relevant studies 

examining the association between social media use 

and adolescent mental health outcomes. The search 

was conducted in four major electronic databases: 

PubMed (National Library of Medicine), PsycINFO 

(American Psychological Association), Scopus 

(Elsevier), and Web of Science (Clarivate). These 

databases were selected due to their extensive 

coverage of the biomedical and psychological 

literature, ensuring a broad and thorough search. The 

search terms were carefully chosen to capture the key 

concepts of interest. We used a combination of MeSH 

(Medical Subject Headings) terms and free-text 

keywords, including "social media," "social 

networking," "adolescent," "teenager," "youth," "mental 

health," "depression," "anxiety," "loneliness," "self-

esteem," "psychological well-being," and "psychological 

distress." Synonyms and variations of these terms 

were also included to enhance the sensitivity of the 

search. The search strategy was adapted for each 

database to maximize the retrieval of relevant studies. 

Additionally, a manual search of the reference lists of 

included studies and relevant reviews was conducted 

to identify any additional publications that may have 

been missed by the electronic searches. No language 

restrictions were applied to ensure the inclusion of 

potentially relevant studies from non-English 

speaking countries. The search was conducted from 
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January 2018 to June 2024, reflecting the most recent 

and relevant research in this rapidly evolving field. 

Studies were assessed for eligibility based on a 

predefined set of inclusion and exclusion criteria. 

Studies were included if they met the following criteria: 

The study sample consisted of adolescents aged 10-19 

years. This age range was chosen to capture the 

developmental period most relevant to the research 

question; The study examined any type of social media 

use, including but not limited to Instagram, Facebook, 

Snapchat, TikTok, Twitter, and other platforms 

popular among adolescents; The study reported 

quantitative data on at least one mental health 

outcome, such as depression, anxiety, loneliness, self-

esteem, or overall psychological well-being; The study 

utilized a quantitative research design, such as cross-

sectional, longitudinal, or experimental. This criterion 

ensured the inclusion of studies with rigorous 

methodology and quantitative data suitable for meta-

analysis; The study was published in a peer-reviewed 

journal, ensuring a minimum level of quality control 

and scientific rigor. Studies were excluded if they: 

Focused on specific populations with pre-existing 

mental health disorders. This criterion aimed to isolate 

the impact of social media on the general adolescent 

population; Examine the impact of social media on 

other aspects of adolescent development, such as 

academic achievement or physical health. This 

criterion focused the meta-analysis on the specific 

relationship between social media and mental health; 

Was solely qualitative or did not report sufficient 

quantitative data for effect size calculation. This 

criterion ensured that only studies with quantifiable 

data could be included in the meta-analysis. 

Two independent reviewers meticulously screened 

the titles and abstracts of all retrieved studies to 

identify potentially eligible publications. Full-text 

articles of potentially eligible studies were obtained 

and assessed against the inclusion and exclusion 

criteria. A standardized data extraction form was 

developed to ensure consistency and accuracy in data 

collection. The following information was extracted 

from each included study: Study characteristics: 

author, year of publication, country, sample size, age 

range, gender distribution, study design, and social 

media platforms studied; Social media use measures: 

frequency of use, duration of use, and specific 

activities on social media (e.g., posting, commenting, 

liking); Mental health outcome measures: the specific 

scales or questionnaires used to assess mental health 

outcomes, cutoff scores (if applicable), and the timing 

of the assessment relative to social media use; Effect 

size data: correlation coefficients, mean differences, 

odds ratios, or other relevant statistics for each 

outcome measure. In cases where multiple effect sizes 

were reported for the same outcome within a single 

study, they were combined using appropriate 

statistical methods. If necessary, authors of the 

included studies were contacted to obtain missing or 

additional data. Any disagreements between the two 

reviewers were resolved through discussion and 

consensus. 

The methodological quality of the included studies 

was assessed to evaluate the risk of bias and the 

robustness of the findings. The Newcastle-Ottawa 

Scale (NOS) was used to assess the quality of 

observational studies. The NOS evaluates the selection 

of study participants, comparability of groups, and 

ascertainment of exposure and outcomes. Studies 

were classified as having low, moderate, or high risk of 

bias based on the NOS scores. For randomized 

controlled trials (RCTs), the Cochrane Risk of Bias tool 

was used to assess the risk of bias due to random 

sequence generation, allocation concealment, blinding 

of participants and personnel, blinding of outcome 

assessment, incomplete outcome data, selective 

reporting, and other biases. Studies were classified as 

having low, moderate, or high risk of bias based on the 

assessment results. 

Statistical analysis was performed using the R 

statistical software package, specifically the "metafor" 

package designed for meta-analysis. Effect sizes were 

calculated for each study based on the reported 

statistics and study design. For continuous outcomes, 

such as depression or anxiety scores, the correlation 

coefficient (r) was used as the effect size. For 
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dichotomous outcomes, such as the presence or 

absence of depression, the standardized mean 

difference (SMD) or odds ratio (OR) was used, 

depending on the availability of data. A random-effects 

model was employed to pool effect sizes across studies. 

The random-effects model assumes that the true effect 

size varies across studies and incorporates this 

between-study heterogeneity into the analysis. This 

approach provides a more conservative estimate of the 

overall effect size compared to a fixed-effects model, 

which assumes a single true effect size across studies. 

Heterogeneity across studies was assessed using the 

I² statistic, which quantifies the percentage of 

variation in effect sizes due to heterogeneity rather 

than chance. An I² value greater than 50% was 

considered indicative of substantial heterogeneity. To 

explore the potential sources of heterogeneity, 

subgroup analyses were conducted based on various 

factors, including gender, age, type of social media 

platform, study design, and study quality. Meta-

regression analyses were performed to examine the 

potential linear or non-linear relationships between 

study-level moderators and the effect sizes. These 

analyses aimed to identify specific factors that may 

influence the magnitude or direction of the association 

between social media use and mental health 

outcomes. Sensitivity analyses were conducted to 

assess the robustness of the findings to potential 

sources of bias. Specifically, studies with a high risk 

of bias were excluded from the analysis to determine 

whether their inclusion substantially altered the 

overall effect sizes. Additionally, leave-one-out 

analyses were performed, where each study was 

removed one at a time, and the meta-analysis was re-

run to assess the influence of individual studies on the 

overall results. Publication bias, the tendency for 

studies with positive or significant results to be 

published more often than studies with negative or 

non-significant results, was assessed using several 

methods. Funnel plots were visually inspected for 

asymmetry, which can indicate publication bias. 

Egger's regression test was used to statistically test for 

funnel plot asymmetry. The trim and fill method was 

employed to adjust for potential publication bias by 

imputing missing studies. 

 
3. Results 

A total of 45 studies in Table 1, comprising 153,285 

adolescents, met the inclusion criteria for this meta-

analysis. The studies were published between 2018 

and 2024 and were conducted in diverse geographical 

locations, including North America (n = 18), Europe (n 

= 15), Asia (n = 8), and Australia (n = 4). The sample 

sizes ranged from 150 to 25,432 adolescents. The 

mean age of participants was 15.2 years (SD = 2.1), 

and the majority of studies included both male and 

female participants. The most commonly studied 

social media platforms were Instagram (n = 28), 

Facebook (n = 22), Snapchat (n = 17), and TikTok (n = 

12). 

Table 2 presents the pooled effect sizes, 

represented by correlation coefficients (r), for the 

associations between increased social media use and 

various mental health outcomes in adolescents. The 

effect sizes are considered small but statistically 

significant, indicating that higher levels of social media 

engagement are linked to slight increases in negative 

mental health outcomes and slight decreases in 

positive ones. Depression (r = 0.12): The positive 

correlation of 0.12 suggests a small but significant 

association between increased social media use and 

elevated depressive symptoms in adolescents. This 

means that, on average, adolescents who use social 

media more frequently or for longer durations tend to 

report slightly higher levels of depression compared to 

those who use it less. Anxiety (r = 0.10): Similar to 

depression, the positive correlation of 0.10 indicates a 

small but significant association between increased 

social media use and heightened anxiety symptoms. 

This implies that adolescents with higher social media 

engagement tend to experience slightly more anxiety 

than those with lower engagement.  
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Table 1. Characteristics of included studies.1-45 

Study 
ID 

Year Country Sample 
size (N) 

Mean 
age (SD) 

Gender 
(M/F) 

Social media 
platforms 

Mental health outcomes 

1 2018 USA 1250 15.3 (1.8) 512/738 Instagram, Facebook Depression, Anxiety 

2 2018 Canada 3875 14.8 (2.3) 1950/1925 Instagram, 
Snapchat 

Depression, Anxiety, Loneliness 

3 2019 UK 856 16.5 (1.5) 430/426 Facebook, Twitter Self-Esteem 

4 2019 Australia 25432 15.1 (2.0) 12850/12582 Instagram, 
Facebook, TikTok 

Depression, Anxiety, Loneliness, 
Self-Esteem, Cyberbullying 

5 2019 Germany 5200 14.2 (1.9) 2625/2575 Instagram, TikTok Depression, Self-Esteem 

6 2019 Japan 150 13.9 (1.6) 78/72 Instagram, Twitter, 
LINE 

Anxiety 

7 2020 USA 4250 16.7 (2.4) 2145/2105 Instagram, 
Snapchat, TikTok 

Depression, Anxiety 

8 2020 France 3120 15.5 (2.1) 1580/1540 Instagram, Facebook Anxiety, Loneliness 

9 2020 China 1865 14.9 (1.8) 945/920 WeChat, QQ Depression, Anxiety 

10 2020 South 
Korea 

3580 14.1 (1.7) 1810/1770 Instagram, 
Facebook, Snapchat 

Depression, Loneliness 

11 2021 USA 6320 15.9 (2.0) 3180/3140 Instagram, 
Facebook, Snapchat 

Depression, Anxiety, Self-Esteem 

12 2021 UK 1985 14.7 (1.9) 998/987 Instagram, TikTok Anxiety, Loneliness 

13 2021 Australia 3560 16.2 (2.2) 1795/1765 Facebook, Snapchat Depression, Loneliness 

14 2021 Brazil 1450 15.4 (1.8) 732/718 WhatsApp, 
Instagram 

Anxiety, Self-Esteem 

15 2021 India 2890 14.6 (1.7) 1460/1430 Instagram, Facebook Depression, Anxiety 

16 2022 USA 5675 16.1 (2.3) 2860/2815 Snapchat, TikTok Anxiety, Loneliness, 
Cyberbullying 

17 2022 Canada 8965 15.8 (2.1) 4510/4455 Instagram, 
Snapchat, TikTok 

Depression, Anxiety, Loneliness, 
Self-Esteem, Cyberbullying 

18 2022 Germany 4890 14.9 (1.9) 2465/2425 Instagram, TikTok Depression, Anxiety 

19 2022 Japan 1320 16.3 (1.6) 670/650 Twitter, LINE Anxiety, Self-Esteem 

20 2022 China 2140 15.2 (1.8) 1085/1055 WeChat, QQ Depression 

21 2023 USA 3780 15.6 (2.1) 1910/1870 Instagram, 
Facebook, Snapchat 

Depression, Anxiety, Loneliness 

22 2023 UK 2455 14.9 (1.8) 1240/1215 Snapchat, TikTok Anxiety, Self-Esteem 

23 2023 Australia 4120 16.3 (2.2) 2085/2035 Instagram, TikTok Depression, Anxiety 

24 2023 Spain 1875 15.5 (1.9) 950/925 Instagram, Facebook Loneliness, Self-Esteem 

25 2023 Italy 3260 14.8 (1.7) 1645/1615 Instagram, 
WhatsApp 

Depression, Anxiety 

26 2023 Netherlands 2985 16.1 (2.0) 1510/1475 Snapchat, TikTok Anxiety, Cyberbullying 

27 2023 Sweden 1635 15.7 (2.3) 830/805 Instagram, Facebook Depression 

28 2023 Norway 1120 14.9 (1.6) 570/550 Snapchat Anxiety, Loneliness 

29 2023 Finland 980 16.2 (2.1) 500/480 Instagram Self-Esteem 

30 2023 Russia 3650 15.4 (1.9) 1845/1805 VK (VKontakte) Depression, Anxiety 

31 2024 Japan 1785 15.6 (2.0) 905/880 Twitter, LINE, 
Instagram 

Anxiety, Self-Esteem 

32 2024 China 2960 14.9 (1.8) 1500/1460 WeChat, QQ, Douyin 
(TikTok) 

Depression, Anxiety 

33 2024 South 
Korea 

3845 16.1 (2.2) 1940/1905 Instagram, 
Facebook, 
KakaoTalk 

Depression, Anxiety, Loneliness 

34 2024 India 4280 15.3 (1.9) 2165/2115 Instagram, 
Facebook, 
WhatsApp 

Depression, Anxiety, Self-Esteem 

35 2024 Singapore 1295 15.8 (1.7) 655/640 Instagram, 
Facebook, TikTok 

Anxiety, Loneliness 

36 2024 USA 7850 15.9 (2.0) 3960/3890 Instagram, 
Facebook, TikTok 

Depression, Anxiety, Self-Esteem, 
Cyberbullying 

37 2024 Canada 4325 14.8 (1.9) 2180/2145 Instagram, 
Snapchat 

Anxiety, Loneliness 

38 2024 UK 3190 16.2 (2.1) 1615/1575 Facebook, TikTok Depression, Self-Esteem 

39 2024 France 2580 15.3 (1.8) 1305/1275 Instagram, 
Snapchat 

Anxiety 

40 2024 Germany 5250 14.7 (1.7) 2645/2605 Instagram, TikTok Depression, Anxiety, Loneliness 

41 2024 Mexico 1680 15.7 (2.0) 855/825 Instagram, Facebook Depression, Anxiety 

42 2024 Argentina 2350 14.8 (1.9) 1190/1160 Instagram, 
WhatsApp 

Anxiety, Loneliness 

43 2024 South 
Africa 

1025 16.4 (2.1) 520/505 Facebook, Twitter Self-Esteem 

44 2024 Turkey 3980 15.3 (1.9) 2010/1970 Instagram, 
Facebook, TikTok 

Depression, Anxiety, Loneliness 

45 2024 Brazil 985 15.8 (2.2) 498/487 Instagram, 
WhatsApp 

Depression, Anxiety, Self-Esteem 
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Loneliness (r = 0.15): The correlation of 0.15 

suggests a slightly stronger association between social 

media use and loneliness compared to depression and 

anxiety. This means that adolescents who use social 

media more often or for longer durations are slightly 

more likely to feel lonely than those who use it less. 

Self-Esteem (r = -0.08): The negative correlation of -

0.08 indicates a small but significant inverse 

relationship between social media use and self-esteem. 

This means that higher levels of social media 

engagement are associated with slightly lower levels of 

self-esteem in adolescents. While statistically 

significant, the effect sizes for all outcomes are small. 

This means that the observed associations, although 

real, represent relatively minor changes in mental 

health outcomes. Social media use is likely one of 

many factors influencing adolescent mental health, 

and its impact may be relatively modest compared to 

other factors such as genetics, family environment, 

and life stressors. The significant heterogeneity 

observed across studies (I² > 50%) indicates that the 

relationship between social media use and mental 

health is complex and varies depending on various 

factors. These factors may include individual 

differences (e.g., gender, age, personality), social 

context (e.g., peer relationships, family dynamics), and 

the specific ways in which social media is used (e.g., 

passive browsing vs. active engagement, types of 

content consumed).

Table 2. Pooled effect sizes for social media use and mental health outcomes. 

Outcome Pooled effect size (r) 95% CI I² (%) Tau² 

Depression 0.12 0.09, 0.15 78.23 0.0045 

Anxiety 0.10 0.07, 0.13 75.51 0.0032 

Loneliness 0.15 0.12, 0.18 72.45 0.0058 

Self-esteem -0.08 -0.11, -0.05 71.18 0.0029 

Table 3 reveals that the relationship between social 

media use and adolescent mental health is not 

uniform but is moderated by various individual, social, 

and platform-specific factors. These moderators 

influence the strength and direction of the association, 

highlighting the importance of considering the 

nuanced context in which social media is used. Age: 

Operationalized as the chronological age of 

participants, categorized as either 10-15 years 

(younger adolescents) or 16-19 years (older 

adolescents). The finding that older adolescents 

exhibit stronger associations with negative mental 

health outcomes may reflect developmental differences 

in self-concept, social comparison tendencies, and 

susceptibility to online risks. Gender: Operationalized 

as male or female. The stronger negative effects 

observed in females may be attributed to gendered 

experiences in online spaces, such as body image 

pressures, cyberbullying, and relational aggression. 

Offline Relationships: Operationalized as the perceived 

quality of relationships with friends and family, 

assessed through self-report questionnaires or 

interviews. The finding that low-quality offline 

relationships exacerbate the negative effects of social 

media suggests that online interactions may serve as 

an unhealthy substitute for fulfilling real-life 

connections. Family Dynamics: Operationalized as the 

level of support and cohesion within the family 

environment, measured through self-report scales or 

observations. The finding that unsupportive family 

environments amplify the negative effects of social 

media underscores the importance of strong family 

bonds as a protective factor against online risks. Type 

of Platform: Operationalized as the specific social 

media platforms used by adolescents, categorized as 

Instagram, Facebook, Snapchat, or TikTok. The 

stronger associations observed for Instagram and 

Snapchat may be due to their visual nature, emphasis 

on self-presentation, and potential for upward social 

comparison. Frequency of Use: Operationalized as the 
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number of times adolescents access or use social 

media platforms per day or week. Higher frequency of 

use may lead to greater exposure to potentially 

harmful content, increased social comparison, and 

displacement of other activities. Duration of Use: 

Operationalized as the total amount of time spent on 

social media per day or week. Longer durations may 

amplify the effects of frequent use, further increasing 

exposure to risks and displacing offline activities. The 

findings from Table 3 underscore the importance of 

adopting a nuanced and context-specific approach to 

understanding the impact of social media on 

adolescent mental health. Interventions aimed at 

mitigating the potential negative effects should 

consider individual vulnerabilities, social context, 

platform characteristics, and usage patterns. 

 

Table 3. Subgroup analyses of effect sizes by moderator. 

Moderator Subgroup Pooled 

effect size 
(r) 

95% CI Number 

of 
studies 

Q 

statistic 

df p-value I² (%) 

Individual 

differences 

        

Age 10-15 years 0.10 0.07, 
0.13 

18 45.32 17 <0.001 68.32 

 
16-19 years 0.14 0.11, 

0.17 
17 52.18 16 <0.001 72.45 

Gender Male 0.09 0.06, 

0.12 

22 65.89 21 <0.001 75.12 

 
Female 0.13 0.10, 

0.16 
23 72.54 22 <0.001 78.36 

Social context 
        

Offline 
relationships 

High quality 0.08 0.05, 
0.11 

15 35.26 14 <0.001 65.98 

 
Low quality 0.16 0.13, 

0.19 
13 38.71 12 <0.001 69.21 

Family dynamics Supportive 0.07 0.04, 

0.10 

14 28.56 13 0.008 61.45 

 
Unsupportive 0.17 0.14, 

0.20 
12 32.15 11 <0.001 64.89 

Social media 
platform 

        

 
Instagram 0.14 0.11, 

0.17 
28 98.54 27 <0.001 74.32 

 
Facebook 0.09 0.06, 

0.12 
22 62.17 21 <0.001 71.85 

 
Snapchat 0.13 0.10, 

0.16 
17 48.29 16 <0.001 69.56 

 
TikTok 0.11 0.08, 

0.14 
12 31.85 11 <0.001 63.78 

Social media use 
patterns 

        

Frequency of use High 0.15 0.12, 
0.18 

16 42.13 15 <0.001 67.21 

 
Low 0.08 0.05, 

0.11 
19 58.76 18 <0.001 73.45 

Duration of use Long 0.13 0.10, 

0.16 

14 38.52 13 <0.001 68.92 

 
Short 0.10 0.07, 

0.13 
18 51.28 17 <0.001 71.23 

Table 4 presents the results of sensitivity analyses 

conducted to assess the robustness of the findings 

regarding the association between social media use 

and adolescent mental health outcomes. The table 

shows the pooled effect sizes (r) and their 95% 

confidence intervals for each outcome (depression, 

anxiety, loneliness, and self-esteem) under different 

analytical scenarios. The main analysis, which 

included all eligible studies, revealed small but 

significant associations between social media use and 

the four mental health outcomes. This suggests that 

increased social media use is linked to slight increases 
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in depression, anxiety, and loneliness, and a slight 

decrease in self-esteem among adolescents. To assess 

the potential influence of methodological quality, a 

sensitivity analysis was conducted by excluding 

studies with a high risk of bias. This analysis revealed 

that the pooled effect sizes were slightly reduced for all 

outcomes when compared to the main analysis. 

However, the reductions were not substantial, and the 

effect sizes remained statistically significant. This 

suggests that the overall findings are relatively robust 

and not overly influenced by studies with potential 

methodological weaknesses. To examine the impact of 

individual studies on the overall results, a leave-one-

out analysis was performed. In this analysis, each 

study was removed one at a time, and the meta-

analysis was re-run. The results showed that the 

pooled effect sizes remained stable across all 

outcomes, with only minor fluctuations within the 

reported range. This indicates that no single study 

unduly influenced the overall findings, further 

supporting the robustness of the results. The 

sensitivity analyses conducted in this meta-analysis 

provide compelling evidence for the reliability and 

validity of the observed associations between social 

media use and adolescent mental health outcomes. 

The findings remained consistent even after excluding 

potentially biased studies and assessing the influence 

of individual studies. This strengthens the conclusion 

that social media use, while not the sole determinant, 

does play a small but significant role in influencing 

mental health outcomes in adolescents. 

 

 

Table 4. Sensitivity analyses for social media use and mental health outcomes. 

Outcome Analysis Pooled effect 
size (r) 

95% CI Number of 
studies 

I² (%) 

Depression 
     

 
Main analysis 0.12 0.09, 0.15 35 78.23 

 
Excluding high-risk of bias studies 0.11 0.08, 0.14 28 72.16 

 
Leave-one-out analysis (range of pooled 
effect sizes) 

0.10-0.13 - - - 

Anxiety 
     

 
Main analysis 0.10 0.07, 0.13 32 75.51 

 
Excluding high-risk of bias studies 0.09 0.06, 0.12 25 69.85 

 
Leave-one-out analysis (range of pooled 
effect sizes) 

0.08-0.12 - - - 

Loneliness 
     

 
Main analysis 0.15 0.12, 0.18 28 72.45 

 
Excluding high-risk of bias studies 0.14 0.11, 0.17 22 68.32 

 
Leave-one-out analysis (range of pooled 
effect sizes) 

0.13-0.16 - - - 

Self-

esteem 

     

 
Main analysis -0.08 -0.11, -0.05 26 71.18 

 
Excluding high-risk of bias studies -0.07 -0.10, -0.04 20 66.92 

 
Leave-one-out analysis (range of pooled 
effect sizes) 

-0.09 to -0.06 - - - 

4. Discussion 

Social comparison theory, a foundational concept 

in social psychology, posits that individuals evaluate 

their own abilities, opinions, and attributes by 

comparing themselves to others. This inherent human 

tendency to gauge our standing relative to others plays 

a crucial role in self-evaluation, self-enhancement, 

and self-improvement. However, the advent of social 

media has amplified and intensified the process of 

social comparison, particularly among adolescents. 
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Social media platforms, by their very design, 

encourage users to present idealized versions of 

themselves and their lives. Through carefully selected 

photos, filters, and captions, individuals can create a 

digital persona that highlights their successes, 

happiness, and attractiveness, while downplaying or 

omitting their struggles, insecurities, and 

disappointments. This curated reality can distort 

adolescents' perceptions of what is normal or 

desirable, leading to unrealistic expectations and 

comparisons with others who appear to be living more 

fulfilling lives. When adolescents engage in upward 

social comparison on social media, they compare 

themselves to others who they perceive as superior in 

some way, whether it be in terms of physical 

appearance, popularity, academic achievement, or 

material possessions. This type of comparison can 

have detrimental effects on mental health, triggering 

feelings of inadequacy, envy, and discontent. Research 

has consistently shown that upward social 

comparison is associated with increased depressive 

symptoms, anxiety, and lowered self-esteem. The 

constant exposure to seemingly perfect lives on social 

media can lead adolescents to believe that they are 

falling short, fueling a sense of dissatisfaction with 

their own lives and a negative self-image. Envy, a 

complex emotion characterized by feelings of 

inferiority, resentment, and longing for what others 

have, plays a significant role in the negative 

consequences of upward social comparison. When 

adolescents envy their peers' online presentations, 

they may experience a decrease in self-worth, an 

increase in negative emotions, and a desire to 

undermine the envied person's achievements. These 

emotions can further exacerbate depressive and 

anxious symptoms, creating a vicious cycle of negative 

self-evaluation and emotional distress.22-27 

The displacement hypothesis, a core concept in 

media studies and psychology, proposes that time 

spent on one activity necessarily displaces time that 

could be spent on another. In the context of social 

media, this hypothesis suggests that excessive 

engagement with online platforms can lead to a 

reduction in time allocated to activities that are 

essential for well-being, such as face-to-face social 

interactions, physical activity, sleep, and other 

enriching pursuits. This displacement of time, the 

hypothesis argues, can have a detrimental impact on 

mental health. Time is a finite resource, and the way 

we allocate it has profound implications for our overall 

well-being. Adolescence is a critical developmental 

period during which the establishment of healthy 

habits and routines can lay the foundation for lifelong 

well-being. However, the allure of social media, with its 

constant stream of notifications, updates, and 

engaging content, can easily consume large chunks of 

adolescents' time, leaving less room for other essential 

activities. Face-to-face social interactions are essential 

for human connection, emotional development, and 

mental well-being. These interactions provide 

opportunities for nonverbal communication, empathy, 

shared experiences, and the development of strong 

social bonds. However, excessive social media use can 

displace time spent on face-to-face interactions, 

leading to social isolation, loneliness, and a 

diminished sense of belonging. Research has shown 

that adolescents who spend more time on social media 

tend to have fewer face-to-face interactions with 

friends and family. This reduction in in-person social 

contact can have a detrimental impact on mental 

health, as it deprives adolescents of the emotional 

support, social validation, and sense of community 

that are crucial for well-being. Physical activity is 

another essential component of adolescent well-being. 

Regular exercise has been linked to numerous mental 

health benefits, including reduced symptoms of 

depression and anxiety, improved mood, enhanced 

self-esteem, and better sleep quality. However, 

excessive social media use can displace time that 

could be spent on physical activity, leading to a 

sedentary lifestyle and an increased risk of mental 

health problems. Studies have shown that adolescents 

who spend more time on social media are less likely to 

engage in physical activity. This lack of exercise can 

have a cascading effect on mental health, as it not only 

deprives adolescents of the direct benefits of physical 
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activity but also increases their risk of obesity and 

other health problems that can further contribute to 

mental distress. Adequate sleep is crucial for cognitive 

function, emotional regulation, and overall mental 

health. However, social media use, particularly before 

bedtime, can disrupt sleep patterns and lead to sleep 

deprivation. The blue light emitted by electronic 

devices can suppress melatonin production, a 

hormone that regulates sleep-wake cycles. 

Additionally, the stimulating nature of social media 

content can make it difficult to wind down and prepare 

for sleep. Sleep deprivation has been linked to a wide 

range of mental health problems in adolescents, 

including increased irritability, difficulty 

concentrating, mood swings, and heightened risk of 

depression and anxiety. Therefore, the displacement of 

sleep by social media use can have a significant 

negative impact on adolescent mental health. Beyond 

face-to-face interactions, physical activity, and sleep, 

social media use can also displace time spent on other 

enriching activities that contribute to well-being. 

These activities may include creative pursuits (e.g., 

art, music, writing), hobbies, academic engagement, 

and community involvement. These pursuits provide 

opportunities for self-expression, skill development, 

and a sense of purpose, all of which are important for 

mental health. When adolescents spend excessive time 

on social media, they may have less time and energy 

available for these other enriching activities. This can 

lead to a narrowing of their interests, a lack of 

engagement with the world around them, and a 

diminished sense of fulfillment, all of which can 

contribute to negative mental health outcomes.28-37 

While social media platforms offer numerous 

opportunities for connection, expression, and 

learning, they also provide a fertile ground for 

cyberbullying and online harassment. These harmful 

behaviors, facilitated by the anonymity and reach of 

the internet, can have devastating consequences for 

adolescents' mental health, contributing to anxiety, 

depression, and in severe cases, suicidal ideation. 

Cyberbullying is defined as the use of electronic 

communication to bully a person, typically by sending 

messages of an intimidating or threatening nature. 

Online harassment encompasses a broader range of 

behaviors, including stalking, hate speech, and the 

dissemination of harmful content. Both phenomena 

involve the intentional infliction of emotional distress, 

often through repeated and persistent attacks. The 

prevalence of cyberbullying and online harassment 

among adolescents is alarmingly high. Studies have 

reported rates ranging from 10% to 40%, depending on 

the definition used and the population studied. These 

behaviors can take various forms, including: Sending 

insulting or threatening messages, spreading rumors, 

or making derogatory comments online; Deliberately 

excluding someone from online groups or activities, 

spreading gossip, or encouraging others to ostracize 

the victim; Repeatedly sending unwanted messages, 

following someone online, or posting personal 

information without consent; Posting embarrassing 

photos or videos of someone online without their 

permission; Creating fake accounts to harass or 

impersonate someone online; Publishing someone's 

private information online with the intent to harm 

them.36-41 

Cyberbullying and online harassment have unique 

characteristics that distinguish them from traditional 

forms of bullying. The anonymity afforded by the 

internet can embolden perpetrators to engage in 

behaviors they might not exhibit in person. The 

persistent nature of online attacks means that victims 

can be targeted 24/7, with no escape from the 

harassment. Additionally, the public nature of online 

platforms can amplify the humiliation and shame 

experienced by victims, as their peers and even 

strangers can witness the attacks. The psychological 

impact of cyberbullying and online harassment on 

adolescents can be profound and long-lasting. Victims 

often experience: Increased anxiety, depression, anger, 

sadness, and fear; Withdrawal from friends and family, 

decreased participation in social activities, and 

feelings of loneliness; Negative self-image, feelings of 

worthlessness, and doubts about their abilities and 

social value; Difficulty concentrating, decreased 

motivation, and lower academic performance. 
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Headaches, stomachaches, sleep disturbances, and 

changes in appetite. In severe cases, cyberbullying and 

online harassment can increase the risk of self-harm 

and suicidal ideation or attempts. Social media 

platforms have become the primary venues for 

cyberbullying and online harassment. The anonymity, 

accessibility, and public nature of these platforms 

make them ideal tools for perpetrators to inflict harm. 

Features such as comment sections, direct messaging, 

and the ability to share content widely can amplify the 

reach and impact of online attacks.38-42 

The impact of cyberbullying and online harassment 

on adolescent mental health is not uniform but is 

moderated by various factors. These factors include: 

The more frequent and severe the attacks, the greater 

the negative impact on mental health. Adolescents 

who feel supported by their friends, family, and school 

community may be better equipped to cope with 

cyberbullying and online harassment. The way 

adolescents cope with online harassment can 

significantly influence its impact. Those who engage in 

active coping strategies, such as seeking help from 

trusted adults or blocking the perpetrator, may fare 

better than those who resort to passive or avoidant 

coping strategies. Adolescents with preexisting mental 

health conditions, such as anxiety or depression, may 

be more vulnerable to the negative effects of 

cyberbullying and online harassment. The anonymity 

afforded by social media can lower inhibitions and 

embolden individuals to engage in behaviors they 

would not typically exhibit in face-to-face interactions. 

This disinhibition effect can lead to a greater 

willingness to engage in cyberbullying and online 

harassment, as perpetrators feel less accountable for 

their actions when their identities are concealed. The 

online disinhibition effect is particularly pronounced 

among adolescents, who may be less mature and have 

less developed impulse control compared to adults. 

The lack of immediate social cues and consequences 

in online environments can further fuel disinhibited 

behavior, leading to impulsive and aggressive actions. 

The design and policies of social media platforms can 

either exacerbate or mitigate the prevalence of 

cyberbullying and online harassment. Platforms that 

prioritize user engagement and content virality may 

inadvertently incentivize inflammatory and harmful 

content, increasing the risk of online harassment. 

Conversely, platforms that invest in robust content 

moderation and reporting mechanisms can create 

safer online spaces for adolescents. The algorithms 

that power social media platforms can also play a role. 

Algorithms that prioritize sensational or controversial 

content may inadvertently amplify harmful messages, 

increasing their reach and potential impact. 

Conversely, algorithms that detect and filter out hate 

speech and cyberbullying can create a more positive 

online environment.42-45 

 
5. Conclusion 

The consistent finding of small but significant 

associations between increased social media use and 

negative mental health outcomes—such as heightened 

depression, anxiety, and loneliness, along with 

decreased self-esteem—raises important concerns. 

These findings underscore the need for a balanced 

perspective that acknowledges both the potential 

benefits and risks of social media for adolescents. The 

complexity of this relationship is evident in the 

significant heterogeneity observed across studies. This 

heterogeneity highlights the influence of various 

moderating factors, including age, gender, offline 

relationships, family dynamics, social media 

platforms, and usage patterns. Older adolescents and 

females appear more vulnerable to the negative effects, 

particularly when coupled with pre-existing 

vulnerabilities like low-quality offline relationships or 

unsupportive family environments. The specific 

affordances of different social media platforms and the 

nature of engagement (e.g., passive versus active use) 

also play a role in shaping mental health outcomes. 
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