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Objective

Childhood sexual abuse and bullying (CSA/B) undermine adolescent and young-adult health worldwide. We quantified CSA/B-attributable mortality and disability globally across 204 countries and territories (1990–2021), with regional and national disaggregation.

Methods

We analysed the GBD 2021 dataset and applied the comparative risk assessment framework to estimate CSA/B-attributable deaths and disability-adjusted life years (DALYs) by sex, age and Sociodemographic Index (SDI), summarising temporal trends using estimated annual percentage change (EAPC).

Results

CSA/B-related deaths fell from 260 to 187 (–28 %), whereas DALYs rose from 2.54 million to 3.69 million (+45 %). The age-standardised mortality rate declined (EAPC –2.4 %), but the age-standardised DALY rate grew slightly (EAPC +0.5 %). Males carried higher absolute counts, yet females showed steeper DALY growth (+51 % vs +40 %). High-middle and middle-SDI regions achieved the greatest mortality reductions; deaths climbed 103 % and DALY rates 220 % in low-SDI areas. Anxiety accounted for most disability at 15–19 years, whereas depressive and alcohol-use disorders predominated at 20–24 years. Regionally, South Asia led deaths/DALYs, Australasia was lowest; Age-standardised mortality rates (ASMR) peaked in Eastern Europe, age-standardised DALY rates (ASDR) in high-income North America; DALYs rose fastest in Western/Central/Eastern sub-Saharan Africa.

Conclusions

Falling mortality alongside expanding disability reveals a widening survivorship gap driven by mental ill-health, particularly among young women in resource-poor settings. Age-specific, gender-responsive violence-prevention and mental-health services are urgently needed to stem the growing DALY burden and advance global AYA wellbeing.
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Introduction


Childhood sexual abuse (CSA) and bullying victimisation (BV) are common, harmful exposures with enduring mental-health consequences from early adolescence through young adulthood. Recent global syntheses indicate substantial lifetime and recent exposure to sexual violence in youth and marked impairment in mental health across ages 10–24 years, underscoring the policy salience of these risks (1, 2). Within the Global Burden of Disease (GBD) 2021 framework, CSA and BV are recognised risk factors linked to depressive and anxiety disorders and alcohol use disorder in adolescents and young adults (AYA), enabling comparative assessment across 204 countries and territories (3).

To improve narrative coherence and avoid implying country-specific emphasis in a global analysis, we removed earlier single-country examples and instead reference multi-region evidence. Cross-national data show heterogeneity by context and survey system, as well as consistently higher reported exposure among girls/young women, which reflects both differential victimisation and differential disclosure (4). These patterns motivate stratified analyses by sex and sociodemographic development.

AYA are particularly susceptible to the sequelae of peer- and adult-perpetrated violence due to developmental sensitivity to social evaluation and peer influence, interacting with rapid neurocognitive change and context. Contemporary neurodevelopmental reviews highlight normative increases in sensitivity to peer feedback and social information processing during adolescence, which can amplify the mental-health impact of adverse interpersonal experiences such as bullying and sexual victimisation (5, 6).

Against this background, our aim is to quantify the global, regional, and national burden of CSA/B in AYA using GBD 2021 risk-outcome pairs, disaggregating disability-adjusted life years (DALYs) into years lived with disability (YLD) and years of life lost (YLL) and stratifying by age, sex, and sociodemographic index (SDI). This design aligns with evidence that, despite declines in mortality among youth, the non-fatal burden from mental disorders predominates and is rising in many settings, making explicit YLD–YLL presentation essential for interpretation (7).

Finally, we use standard GBD 2021 comparative risk assessment methods and reporting standards to enhance transparency and comparability across locations and time.

Abbreviations: adolescents and young adults (AYA); childhood sexual abuse and bullying (CSA/B); disability-adjusted life years (DALYs); years of life lost (YLLs); years lived with disability (YLDs); Sociodemographic Index (SDI); estimated annual percentage change (EAPC).

Methods

Data sources

We performed a secondary analysis of the Global Burden of Disease 2021 dataset covering 204 countries and territories, 371 diseases and injuries, and 88 risk factors for the period 1990–2021 (8). The GBD comparative risk assessment hierarchy includes 631 risk–outcome pairs synthesised from 54,561 distinct data sources (3, 9). Raw data were retrieved from the Institute for Health Metrics and Evaluation Global Health Data Exchange (IHME–GHDx). Exposure distributions by age, sex, region, and year were estimated using spatiotemporal Gaussian process regression (ST–GPR) or DisMod–MR 2.1, while exposure–relative–risk (RR) curves were fitted using meta-regression—Bayesian, regularised, trimmed (MR–BRT).

Key definitions and attribution assumptions

Within the GBD comparative risk framework, CSA was defined as any unwanted contact sexual act experienced by individuals aged 15 years or younger, perpetrated by someone at least 5 years older. BV was defined as peer bullying occurring at least weekly during the past 30 days. Attributable outcomes were limited to major depressive disorder, anxiety disorder, and alcohol-use disorder, with corresponding relative risks derived from published meta-regression analyses (3). DALYs were calculated as the sum of YLL and YLD.

Measurement heterogeneity & source mapping

We recognise heterogeneity in how CSA and bullying victimization are defined and measured across sources. Legal frameworks, survey design, recall periods, frequency thresholds, item wording, and respondent protections vary across settings (e.g., school-based HBSC/GSHS versus household VACS and administrative series) (10). Within GBD 2021, study-level adjustments (e.g., MR–BRT) were used to harmonise disparate definitions, yet residual variability likely persists, especially where data are sparse (11). Grey literature and some administrative surveillances are only partly represented in the GBD source inventory, which may yield over-/under-ascertainment (3). Accordingly, we emphasise region/SDI-level patterns over fine-grained country ranking.

Attribution scope

Following GBD 2021, CSA/B-attributable outcomes for adolescents and young adults were limited to major depressive disorder, anxiety disorder, and alcohol-use disorder. Other plausible sequelae (e.g., PTSD, self-harm, broader substance-use disorders, selected physical conditions) fall outside the current risk-outcome set, implying conservative burden estimates (12).

Population stratification

Analyses were restricted to adolescents and young adults aged 10–24 years, further subdivided into three 5-year age groups: 10–14, 15–19, and 20–24 years. The 204 countries and territories were stratified into five SDI quintiles (high, high-middle, middle, low-middle, and low), based on their SDI values for 2021 (13).

Statistical analysis

Estimates were summarised by sex, age group, the 21 GBD regions, and SDI quintiles. To eliminate the confounding effect of varying population age structures, we computed ASMR and ASDR using the WHO weights:

ASR=∑riwi∑wi

where ri represents age-specific rates, and wi is WHO 2000–2025 weight (3). Temporal trends in ASR were assessed via log-linear regression:

ln(ASR)=α+β(year)+ϵ

from which the estimated annual percentage change (EAPC) was derived as:

EAPC = 100(eβ− 1)

The corresponding 95% confidence intervals (CIs) were calculated as previously described (14). Spatial heterogeneity in the CSA/B burden was evaluated across the 21 GBD regions and five SDI quintiles. Associations between SDI and 2021 ASMR, ASDR, and their respective EAPCs were assessed using Spearman’s rank correlation coefficient (ρ):

ρ=1−6∑di2n(n2−1)

where di  represents rank differences, and n is the number of ranked pairs. This non-parametric approach aligns with recent GBD 2021 thematic analyses examining the relationship between sociodemographic development and disease burden (15). All statistical analyses and visualisations were conducted in R (version 4.4.2). Two-sided P values less than 0.05 were deemed statistically significant.

Risk attribution parameters and uncertainty

In the GBD 2021 comparative risk assessment, the theoretical minimum-risk exposure level (TMREL) is the exposure associated with the lowest risk; for unequivocally harmful exposures such as CSA and BV, TMREL is set to zero. We quantified parameter, model and sampling uncertainty using 500 posterior draws, reporting point estimates as draw means and 95% uncertainty intervals as the 2.5th–97.5th percentiles. This specification follows GBD 2021 risk-factor methods and recent subnational implementations (3, 16). Because the CSA/B-attributable risk-outcome pairs in GBD 2021 are non-fatal mental disorders, attributable YLL is minimal; we therefore present deaths and DALYs in the main text and interpret DALYs as YLD-dominated for these outcomes.

Ethics statement

The study used aggregated, publicly available GBD data and contained no identifiable personal information; therefore, institutional review board approval and informed consent were not required.

Results

Overall burden attributable to CSA/B

Globally, the CSA/B-attributable burden among AYA between 1990 and 2021 was characterised by decreasing mortality yet increasing disability. Deaths declined by 28.3%, from 260.31 (95% UI: 45.95 to 615.84) in 1990 to 186.67 (33.69 to 453.54) in 2021. Correspondingly, the crude mortality rate decreased from 0.02 per 100,000 to 0.01 per 100,000, with an EAPC in ASMR of –2.40% (95% CI: –2.77 to –2.02; Figure 1c, Supplementary Table S1). Conversely, DALYs rose significantly by 45.2%, from 2.54 million (95% UI: 1.19 to 4.67 million) to 3.69 million (95% UI: 1.76 to 6.57 million). The global crude DALY rate increased from 164.13 to 195.28 per 100 000, with a positive ASDR EAPC of 0.54% (95% CI: 0.48 to 0.61; Supplementary Tables S1, S2, S7, S8, Figure 1). Consistent with the composition of DALYs in this context, the CSA/B-attributable burden among AYA was almost entirely non-fatal; increases in DALYs chiefly reflect disability rather than premature mortality.

[image: Four sets of stacked area charts show trends from 1990 to 2021 across SDI strata (global, high, high-middle, middle, low-middle, low). Panels: (a) deaths, (b) DALYs, (c) death rates per 100,000, (d) DALY rates per 100,000. Each panel shows both sexes combined, females, and males.]
Figure 1 | Global and SDI-level trends in CSA/B-attributable mortality and DALY burden, 1990–2021, by sex. (a) deaths (number); (b) DALYs (number); (c) death rate per 100 000; (d) DALY rate per 100 000. Colours encode sex and match legend swatches. Line style reinforces sex: red solid = both, green dashed = females, blue dashed = males. Shaded ribbons use the same hue to denote 95% uncertainty intervals. CSA/B, childhood sexual abuse and bullying; DALY, disability-adjusted life year; SDI, sociodemographic index.
Regional disparities in CSA/B burden (1990–2021)

From 1990 to 2021, pronounced regional disparities in CSA/B burden emerged across the 21 GBD regions. Death counts decreased in 14 regions, with the largest declines in Eastern Europe (−78.2%), high-income Asia-Pacific (–76.7%), and East Asia (–74.6%). By contrast, Western sub-Saharan Africa recorded a sharp increase of 199.9%. DALYs increased in 16 regions, with Western, Central, and Eastern sub-Saharan Africa each showing increases exceeding 230%. In 2021, South Asia had the highest absolute number of deaths and DALYs, whereas Australasia had the lowest. Eastern Europe recorded the highest ASMR, and high-income North America had the highest ASDR (Supplementary Tables S7, S8, Supplementary Figure S1).

National patterns in CSA/B burden

Among the 204 countries and territories, considerable national-level variations in CSA/B burden emerged in terms of absolute numbers, age-standardised rates, and temporal trends. In 2021, India, China, and the United States had the highest absolute death counts, whereas Greenland, Myanmar, and Guatemala exhibited the highest population-adjusted mortality rates. Chad, Cameroon, and Mali recorded the largest proportional increases in deaths from 1990 to 2021, while Egypt had the greatest decline in mortality rates, with an EAPC of –10.2% (95% CI: –11.4 to –8.9). The highest absolute DALY counts were also concentrated in India, China, and the United States, but the highest age-standardised DALY rates occurred primarily in several countries in sub-Saharan Africa (Figures 2a–d, Supplementary Tables S3–S5).
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Figure 2 | Global burden of childhood sexual abuse and bullying (CSA/B) among adolescents and young adults (10–24 years) across 204 countries and territories. (a) mortality rate in 2021. (b) Absolute change in the number of CSA/B-attributable deaths, 1990 to 2021. (c) DALY rate in 2021. (d) Absolute change in CSA/B-attributable DALYs, 1990 to 2021. DALY, disability-adjusted life year; CSA/B, childhood sexual abuse and bullying.
Association between CSA/B burden and sociodemographic index

Between 1990 and 2021, CSA/B-attributable death counts diverged sharply by SDI quintile: high-middle and middle SDI regions saw declines of 74.3% (95% UI –83.6 to –61.1) and 53.6% (–73.5 to –22.7), respectively; high SDI remained stable (+9.3%; –17.6 to +47.6); whereas low-middle and low SDI increased by 20.2% (–40.5 to +141.8) and 103.5% (13.7 to 291.1). Age-standardised mortality rates fell across all SDI groups, most steeply in high-middle (EAPC –5.48%; –6.66 to –4.27) and middle (–2.60%; –2.75 to –2.45) regions, with smaller declines in low-middle (–1.14%; –1.29 to –0.98) and low (–0.52%; –0.69 to –0.36) SDI; high SDI reached its nadir around 2000 before rising modestly (EAPC+0.70%; 0.49 to 0.91). In contrast, DALY counts rose in all but the high SDI region (–14.6%; –22.2 to –4.5), with largest increases in middle (222.4%; 205.5 to 240.0), low (94.1%; 78.8 to 112.9), and low–middle (11.7%; 4.7 to 18.5) SDI areas. Age–standardised DALY rates increased most in high-middle (EAPC+1.09%; 0.90 to 1.28) and middle (0.96%; 0.94 to 0.98) SDI regions. By 2021, DALY rates per 100,000 formed an inverted U-shape: high-middle (301.88), low (204.24), high (185.11), middle (177.19), and low-middle (166.83) SDI (Supplementary Tables S7, S8; Figures 1a–d).

Spearman correlation analysis revealed no significant association between SDI and CSA/B-related mortality rates globally (p>0.05), whereas a weak but significant positive correlation was identified between SDI and DALY rates (p<0.01). Several high-SDI/high-income countries—notably Greenland and Qatar—showed higher-than-expected DALY rates for their SDI levels, whereas Tajikistan and Armenia were markedly lower (Figures 3a, c). Negative correlations between SDI and the EAPC for mortality and DALYs indicated faster burden growth in low SDI countries, though a few middle SDI countries, such as Azerbaijan and Mongolia, diverged from this general pattern (Figures 3b, d).

[image: Scatter and density plots depict relationships between SDI and (a) death cases, (b) death rates, (c) DALY cases, (d) DALY rates, with additional panels (e)–(f) showing value densities. Points are countries and districts, lines show fitted relationships with confidence bands; correlation coefficients and p-values are annotated.]
Figure 3 | Correlations between CSA/B-related mortality and DALY rates and SDI/EAPC. (a, c) Associations in 2021 between SDI and mortality rate (a) or DALY rate (c). (b, d) Associations in 1990–2021 between SDI and the EAPC of mortality rate (b) or the EAPC of DALY rate (d). (e, f) SDI–mortality and SDI–DALY trajectories across 21 GBD regions, 1990–2021; points from left to right denote successive years and the solid line shows the expected value. CSA/B, childhood sexual abuse and bullying; SDI, sociodemographic index; DALY, disability-adjusted life year; EAPC, estimated annual percentage change.
Additionally, mortality rates in Tropical Latin America have been consistently higher than expected since 1990. With the exception of High-income North America—where age-standardised rates increase as SDI rises—the vast majority of regions exhibit a declining trend with increasing SDI (Figure 3e). Furthermore, DALYs exhibited a weak positive correlation with the SDI (p < 0.001); however, the curve’s shape reveals a plateau or modest decline in DALY rates across low- to middle-SDI settings, whereas at high SDI levels—particularly in high-income North America and Western Europe—an inflection point is followed by a renewed rise in DALYs (Figure 3f).

Sex-specific differences in CSA/B burden

Between 1990 and 2021, mortality decreased by 27.6% among males and 31.5% among females, yet males consistently accounted for around five times more deaths than females in 2021. By contrast, DALYs increased in both sexes, with females exhibiting a notably greater relative increase (+51.4%, ASDR+25.2%) compared to males (+39.9%, ASDR+13.7%), a difference statistically significant (p<0.001). Analysis stratified by SDI indicated substantial decreases in deaths and DALYs within high-middle SDI regions, whereas low SDI regions demonstrated substantial increases in female deaths (+168.7%) and DALYs (+260.1%), highlighting profound gender disparities (Figures 1a, b, Supplementary Tables S1, S2).

Age-specific trends in CSA/B burden

In 2021, CSA/B-attributable deaths and DALYs increased progressively with age, peaking in the 20–24 years age group. Anxiety disorders dominated the DALY burden among those aged 10–14 years (61%), whereas depressive disorders became predominant among 15–19-year-olds (≈52%). By the age of 20–24 years, depressive disorders further increased to approximately 57%, alongside a notable emergence of alcohol-use disorders (5%). This age-related shift represents a transition from anxiety-dominated disability in early adolescence to depression and substance-use disorders in late adolescence and young adulthood (Supplementary Figure S2, Supplementary Tables S6).

Discussion

Using the most recent GBD 2021 dataset, we comprehensively assess global, regional, and national burdens attributable to CSA/B among adolescents and young adults aged 10–24 years. Between 1990 and 2021, we found substantial declines (~28%) in CSA/B-related mortality, accompanied by a marked (~45%) increase in DALYs, indicating a shifting burden from fatal outcomes toward chronic mental health sequelae. Sex and age-specific disparities were prominent: males consistently had higher mortality and DALY counts, whereas females demonstrated a greater relative rise in DALYs. Moreover, the CSA/B burden escalated significantly with age, peaking among youth aged 20–24 years, transitioning from anxiety disorders prevalent at younger ages (10–14 years) to depressive and substance-use disorders dominating in older adolescents and young adults (20–24 years).

Marked disparities across the SDI spectrum emerged in our analysis, revealing substantial inequities. High-middle and middle SDI regions experienced pronounced mortality reductions alongside moderate declines in DALYs, whereas low-middle and low SDI regions saw marked increases in both deaths and DALYs—most notably in low SDI areas, where female DALYs more than doubled. This pronounced SDI gradient likely reflects variation in legislative enforcement, digital safeguards against bullying, availability of mental health services, and implementation of preventive interventions. The inverted U-shaped distribution of crude DALY rates by SDI quintile underscores the multifaceted socioeconomic forces shaping CSA/B burdens globally.

Our findings both corroborate and extend prior prevalence-based studies of CSA/B. For instance, monthly bullying victimization was reported at 45.1% in the Eastern Mediterranean and 43.5% in Africa, compared with approximately 8.4% in Europe (17). Similarly, lifetime prevalence of sexual harassment was estimated at 11.4% globally, disproportionately affecting girls (6.8%) more than boys (3.3%) (18). Unlike these earlier investigations, our GBD-based framework integrates mortality and DALYs to quantify the broader public health impact of CSA/B exposures, thereby illuminating critical geographic and demographic disparities.

In high-SDI regions (e.g., Australasia, Western Europe, high-income Asia-Pacific), sustained declines in DALYs since 1990 are likely attributable to decreased traditional bullying, improved disclosure and reporting of sexual abuse due to heightened mental-health awareness, and the widespread implementation of mandatory reporting laws and comprehensive school-based violence-prevention programs (19). Indeed, recent meta-analyses suggest school-based interventions can reduce bullying victimisation by approximately 20% (20). Robust surveillance systems and well-resourced child protection services further contribute to early detection and timely interventions, effectively mitigating long-term mental health disability (21).

However, within high-income regions, discrepancies persist. High-income North America recorded the highest ASDR in 2021, attributable to factors such as high prevalence of early sexual violence, compounded mental-health impacts of cyber and traditional bullying, and comprehensive surveillance systems that more effectively identify cases under-reported in other regions (1, 22).

Moreover, the disproportionately rapid increase in DALYs in low-SDI regions likely reflects the chronic fragility of local health systems—marked by insufficient mental-health infrastructure, acute workforce shortages, and high out-of-pocket costs—compounded by pervasive stigma, which together amplify the observed DALY rise in the most resource-constrained settings (23, 24). Furthermore, pronouncedgaps in mental-health service coverage likely contributed to the escalation of chronic depressive and anxiety disorders among survivors, driving DALYs upward (25). By contrast, high-SDI nations have successfully implemented trauma-informed school programs and mandatory reporting frameworks, stabilising or reducing CSA/B burdens. Nonetheless, their vulnerability to socioeconomic disruptions underscores the need for sustained and adaptable preventive interventions. Additionally, the common co-occurrence of CSA/B with substance misuse and self-harm emphasises the urgency for integrated, multisectoral approaches in low-resource settings (26, 27).

At the national level, substantial variations in CSA/B burden emerged. India, China, and the United States together contributed approximately 40% of the global DALY count, reflecting large youth populations and rapid digital exposure outpacing protective regulatory mechanisms (28, 29). Conversely, sub-Saharan African countries such as Nigeria, Democratic Republic of Congo, and Tanzania exhibited among the highest age-standardised DALY rates, largely driven by widespread gender inequities and weak child protection systems (30). Small Pacific island nations (e.g., Tuvalu, Niue, Tokelau) experienced notably elevated per capita burdens, likely resulting from compounded vulnerabilities including limited mental-health infrastructure, prevalent peer violence, and stigma associated with obesity and related psychosocial stressors (7, 31, 32). Conversely, Nordic countries like Sweden maintained low burdens due to comprehensive mental-health screening, supportive parenting policies, and robust anti-bullying legislation (33, 34).

Age-specific analyses revealed progressive increases in CSA/B-related DALYs with advancing age, from early adolescence (dominated by anxiety disorders) toward young adulthood (dominated by depressive and substance-use disorders). This trajectory aligns with developmental vulnerabilities during adolescence, underscoring the critical importance of timely, targeted preventive and therapeutic interventions at different life stages (35, 36). Sex-specific disparities were also evident, with males consistently carrying a higher mortality burden, whereas females experienced a greater relative increase in DALYs over time. These differences may reflect gender-specific coping mechanisms, biological vulnerabilities to stress-related psychopathology, and gendered exposures to different forms of violence (37, 38).

Public health implications

Our study emphasises several critical public-health imperatives. Firstly, universal implementation of evidence-based school bullying-prevention programs can significantly reduce victimisation rates (approximately 20% reduction) and thus should be widely adopted (39). Secondly, integrating timely screening within primary healthcare systems and digital platforms is essential for early identification of CSA/B survivors, reducing long-term mental health impacts (40). Thirdly, multisectoral strategies tailored to local contexts, aligned with global initiatives (e.g., INSPIRE), must be implemented. While integrated approaches exemplified by Sweden’s comprehensive parenting and anti-bullying policies serve as valuable models (41, 42), adaptation to local cultural and socioeconomic contexts remains imperative.

These actions align with the INSPIRE technical package—seven evidence-based strategies (implementation and enforcement of laws; norms and values; safe environments; parent/caregiver support; income and economic strengthening; response/support services; education and life skills)—offering a cross-sector roadmap adaptable to low-resource settings (43).

Future research directions

Future studies should address persistent data gaps, particularly in low-resource settings, and expand understanding of causal mechanisms linking CSA/B exposures to adverse health outcomes. Further investigation into effective implementation and scaling of intervention programs is also essential, alongside longitudinal evaluations of policy impacts. Improving granularity in CSA versus bullying exposure distinctions and integrating novel digital violence into GBD assessments would further enhance global preventive efforts.

Limitations

Our study has several limitations. Exposure ascertainment relied on heterogeneous surveys with varying definitions, recall periods, and instruments, alongside stigma-related underreporting—together likely biasing CSA/B prevalence downward (18). Source coverage is uneven (grey literature and administrative series are only partially mapped), so under-/over-ascertainment remains possible. The current GBD comparative-risk set for adolescents and young adults includes depressive, anxiety, and alcohol-use disorders only; exclusion of PTSD, self-harm, and chronic physical sequelae implies conservative DALY estimates (3). Binary exposure classifications cannot capture severity, frequency, duration, timing, or re-victimisation. Sex-specific reporting biases—particularly lower disclosure among males—may distort apparent gender gaps (44). Estimates are ecological and should not be interpreted as individual-level causal effects (45). Cause-of-death miscoding (e.g., to suicide or other pathways) may shift YLL attribution (46). Cross-national differences in services, legal protections, socioeconomic composition, and reporting lags cannot be fully adjusted (47). Finally, beyond 95% uncertainty intervals, we did not pre-specify scenario-based sensitivity analyses to bound regional under-/over-reporting; these will be prioritised in future work.

Conclusions

As of 2021, childhood sexual abuse and bullying victimisation impose increasing health burdens on adolescents and young adults globally. Despite reductions in mortality, substantial rises in disability highlight the need for intensified, age-specific, gender-sensitive, and contextually tailored interventions. Addressing structural and behavioural drivers of CSA/B through integrated, multisectoral approaches is essential to narrow global disparities and reduce the escalating burden among the world’s youth.
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