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Biological samples were sent to the Norwegian Institute of Public Health where DNA was extracted by standard methods and stored. Genotyping of the MoBa cohort was conducted through multiple research projects spanning several years, involving various selection criteria, and genotyping centres. Full details about the genotyping and quality control procedures are provided elsewhere 1. Additional information on how to access the MoBaPsychGen post-imputation QC data is available here: https://www.fhi.no/en/more/research-centres/psychgen/access-to-genetic-data-after-qualitycontrol-by-the-mobapsychgen-pipeline-v/.
Questionnaire data used in the current study were collected between 2017-2023. Mothers participating in MoBa gave written informed consent on behalf of their children. At 18, the children will be asked to give renewed consent for the continued use of data collected while they were younger. At 14, the adolescents were informed about the study and asked to provide new consent for participation in follow-up investigations. Data of participants who withdrew their consent before August 2024 are not included in the analyses.
Data about psychiatric diagnoses were retrieved from the Norwegian Patient Registry (NPR), which contains ICD-10 coded diagnoses registered in specialist healthcare services.
[bookmark: _Toc202444864]Genome-Wide Association Analyses
To ensure that screen use patterns reflect the general adolescent population as accurately as possible, the sample was restricted to participants without a high likelihood of severe disability. Therefore, in line with the Adolescent Brain Cognitive Development Study criteria 2, we excluded individuals with current diagnosis of schizophrenia (F20-F29), mental impairment/intellectual disability (F70-F79), alcohol/substance use disorder (F10-F19), and autism spectrum disorder (F84), based on the data from the NPR. Moreover, subjects with ambiguous sex and subjects with chromosomal abnormalities were removed from analyses. This resulted in a sample of 17,945 individuals. For each pair of participants with a kinship coefficient greater than 0.05, one member was randomly excluded from analyses, resulting in a sample of 16,027 unrelated individuals. 
GWASs were conducted using an additive multivariate linear regression model with PLINK2 3. All summary statistics underwent quality control and were cleaned using the cleansumstats pipeline 4. Analyses were conducted using singularity containers 5.
[bookmark: _Toc202444865]Conditional False Discovery Rate (condFDR) analyses
The condFDR approach is described in detail elsewhere6,7. Briefly, it boosts GWAS discovery by leveraging overlapping SNP associations between two GWASs to re-rank the test statistics in a primary phenotype conditional on the associations in a secondary phenotype.
To visualize cross-trait enrichment we used conditional quantile-quantile (QQ) plots, which show p-value distributions for a primary trait for all SNPs, and for SNP strata set by their association with a secondary trait. For QQ plots production, we excluded variants within regions with complex linkage disequilibrium (LD) structure (MHC region: chr6:25119106–33854733, and 8p23 inversion: chr8:7200000–12500000, GRCh37 coordinates). Successive leftward deflection of the variant strata with increasing significance in the conditional phenotype in both directions suggests strong cross-trait enrichment.
[bookmark: _Toc202444866]Functional Analyses
Genomic loci were defined by identifying independent significant SNPs with condFDR < 0.01 that were not in close LD with each other (r2 < 0.60), according to the FUMA protocol8. Lead SNPs were then defined by the independent significant SNPs with r2 < 0.1 in approximate LD. Candidate SNPs were defined as all SNPs with condFDR < 0.10 and in LD (r2 ≥ 0.60) with an independent significant SNP. The loci borders were set by identifying all candidate SNPs in LD (r2 ≥ 0.6) with one of the independent significant SNPs in the locus. Loci < 250 kb apart were merged, and the lead SNP of the merged locus was selected as the SNP with the most significant condFDR value. Overlapping signals within complex LD regions were represented by one independent lead SNP only. All LD r2 values were obtained from the 1000 Genomes Project European-ancestry haplotype reference panel9.
[bookmark: _Toc202444867]Estimation of SNP-Based Heritabilities and Genetic Correlations
We used the set of LD scores provided by the software’s creators, based on the 1000 Genomes Project’s European sample. Summary statistics from external GWASs of schizophrenia, bipolar disorder, major depressive disorder, autism spectrum disorder, alcohol use disorder, and educational attainment were harmonized using the cleansumstats pipeline. Additional SNP quality control routines were equivalent to the defaults employed with the LDSC munge_sumstats.py function. Following the recommended practices, we assumed no sample overlap. Analyses were done using Python ver. 3.9.5.
[bookmark: _Toc202444868]Mendelian Randomization
Mendelian Randomization (MR) rely on three main instrumental variable assumptions: relevance, independence, and exclusion restriction. MR analyses were performed using the R package TwoSampleMR10. We applied several MR methods: inverse variance weighted11, weighted median12, and MR Egger13. Genetic instruments for ADHD were selected at a p-value threshold of 5×10-8. Genetic instruments for social media use were selected at a relaxed p-value threshold of 1×10-5 to account for the lower power of the GWAS, in line with previous studies’ that adopted more relaxed p-value thresholds for underpowered GWASs14,15. Analyses were done using R ver. 4.4.1.
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We used genomic structural equation modelling (SEM)16 to estimate how the genetic correlations between screen-based behaviours and psychiatric disorders change when conditioning on educational attainment (EA). Specifically, EA was modelled as a covariate in the genetic covariance structure (e.g., ‘ADHD ~ EA, SoMe ~ EA, ADHD ~~ SoMe’). The analysis was restricted to psychiatric phenotypes that showed significant genetic correlations with both EA and at least one screen-based behaviour. The modelling was performed in the GenomicSEM R package v0.0.5 (https://github.com/GenomicSEM/GenomicSEM). 
[bookmark: _Toc202444870]Supplementary Discussion
Here we aim to discuss the identified genomic loci associated with social media use in more detail, while acknowledging that these interpretations remain largely exploratory yet intriguing. 
The lead SNPs were mapped to putative causal genes using the Variant to Gene (V2G) tool from the open-source OpenTargets Genetics17–19. This platform was also used to inspect associations of the mapped genes with other phenotypes. To estimate expression of the mapped genes in human brain, we used the open-source Brain RNA-Seq Database20. 
The most significant variant (rs7110805, intergenic) is located on chromosome 11 and represents a broad region of associations, which contains three protein-coding genes: MTMR2, FAM67B, and CEP57. MTMR2 encodes myotubularin‑related protein 2 and is moderately expressed in the brain21, mostly in oligodendrocytes and neurons. Its neural functions remain unclear, though synaptically localized MTMR2 might maintain excitatory synapses by inhibiting excessive endosomal production and destructive trafficking to lysosomes22. According to the Open Targets Genetics model18,19, MTMR2 is also predicted to be likely casual (L2G pipeline scores > 0.6) for EA23,24, consistent with our hypothesis about shared genetic factors between social media use and EA. FAM67B gene encodes its eponymous protein, with low brain expression levels. Nevertheless, it has a moderate chance to be casual at locus discovered in the GWAS of vertex-wise sulcal depth (L2G score = 0.54)25. Finally, the CEP57 gene, which encodes centrosomal protein 57, is moderately expressed in neurons and fetal astrocytes21. The CEP57 protein controls centriole duplication and centrosome maturation for faithful cell division. Interestingly, CEP57 has more than a 50% chance to be casual at loci discovered in GWAS for leisure television watching, cortical surface area, and cognitive aspects of EA26–28. Again, these findings are consistent with our hypothesis of shared genetic basis between EA and screen behaviors. 
The second locus associated with social media use is represented by an intergenic variant rs359240 on chromosome 2, with no protein-coding genes in the direct vicinity (Figure 3A). Nevertheless, this variant has a CADD score of 19.6, suggesting high deleteriousness29. Interestingly, rs359240 crossed genome-wide suggestive significance threshold for several brain-related and behavioral traits, like smoking, risk-taking behavior, and age at first sexual intercourse and age at first live birth30–32. 
Finally, the third identified locus was located on chromosome 4, and is represented by an ncRNC intronic variant rs6848288, which has multiple LD-linked variants with low condFDR values (Figure 3B). The OpenTargets platform links rs6848288 most strongly to the SMARCAD1 gene, which encodes its eponymous protein and participates in transcriptional regulation, heterochromatin maintenance, DNA repair, and replication, though the molecular basis of its role in these processes is not fully understood33. The SMARCAD1 gene is weakly expressed in both human astrocytes and neurons21. However, according to the L2G pipeline, this gene has more than a 70% chance to be causal at loci discovered in GWAS for cortical thickness and vertex-wise surface area25,28. The link between putative causal genes for screen behaviors and brain structures measures is intriguing, especially in light of studies that identified associations between internet gaming disorder and structural and functional brain changes 34. Brain changes associated to a more moderate level of digital media use remain to be investigated, and further studies in adolescent population are warranted.
Functional characterization of the identified loci by FUMA revealed two exonic nonsynymous SNPs located on chromosome 11 (Supplementary Table 9). However, like in GWAS on other complex human traits, most of the identified candidate SNPs reside in non-coding DNA, suggesting a regulatory and more indirect effects35. This may also indicate that the loci do not influence a distinct biological process but represent non-specific genetic effects common to several mental health related phenotypes. These findings may also reflect insufficient statistical power. Nevertheless, follow-up studies are warranted to determine the specific causal genetic variants underlying the detected loci. 
Results of the Mendelian Randomization (MR) analysis did not reveal any significant causal relationships. A weak trend suggested that genetic liability to ADHD may be associated with increased social media use (p < 0.1); however, given the limited statistical power combined with the methodological challenges of applying MR to highly polygenic traits, these findings should be interpreted with caution and considered inconclusive.
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Supplementary Figure 1. Quantile-Quantile plots of p-values from genome-wide association studies of the screen behaviors in the MoBa cohort (n = 16 027).
TV: watching movies/series/TV; GAMES: playing games on PC, TV, tablet, mobile, etc.; TOTAL: sitting/lying with PC, mobile, or tablet; SoMe: communicating with friends on social media.
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Supplementary Figure 2. Manhattan plots of genome-wide association studies of the screen behaviors in the MoBa cohort (n = 16 027).
The x-axis shows genomic position (chromosomes 1–22), and the y-axis shows statistical significance as –log10(p-value). The blue line indicates the genome-wide suggestive threshold (p < 1 × 10−5), the red line indicates the genome-wide significance threshold (p < 5 × 10−8).
TV: watching movies/series/TV; GAMES: playing games on PC, TV, tablet, mobile, etc.; TOTAL: sitting/lying with PC, mobile, or tablet; SoMe: communicating with friends on social media.
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Supplementary Figure 3. Conditional Quantile-Quantile (QQ) plots. 
QQ plots demonstrate relation between expected (x-axis) and observed (y-axis) significance of markers in the primary trait when markers are stratified by their p-values in the conditional trait. 
Screen time use phenotypes from the MoBa cohort are conditioned on the educational attainment (EA) phenotype. A sequence of four nested strata is presented: all single nucleotide polymorphisms (SNPs) (i.e. p-values of the secondary trait ≤ 1.00) (blue), pconditional_trait < 0.1 (red), pconditional_trait < 0.01 (yellow), and pconditional_trait < 0.001 (purple). Dashed black line demonstrates expected behaviour under no association. Increasing degree of leftward deflection from the no‑association line for strata of SNPs with higher significance in the conditional trait indicates polygenic overlap.
TV: watching movies/series/TV; GAMES: playing games on PC, TV, tablet, mobile, etc.; TOTAL: sitting/lying with PC, mobile, or tablet; SoMe: communicating with friends on social media.
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Supplementary Figure 4. Genetic correlation estimates between screen-based behaviors and eight major psychiatric disorders and educational attainment, subsample of participants without a history of any psychiatric disorder (n = 13 375). 
Asterisks indicate significant estimates at FDR < 0.05 (Benjamini-Hochberg procedure). 
TV: watching movies/series/TV; GAMES: playing games on PC, TV, tablet, mobile, etc.; SoMe: communicating with friends on social media; SCZ, schizophrenia; BP, bipolar disorder; MDD, major depressive disorder; ASD, autism spectrum disorder; ADHD, attention deficit hyperactivity disorder; AUD, alcohol use disorder; CUD, cannabis use disorder; AN, anorexia nervosa; EA, educational attainment. 
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