
Vol.:(0123456789)

World Journal of Pediatrics 
https://doi.org/10.1007/s12519-023-00781-z

ORIGINAL ARTICLE

Unveiling the silent crisis: global burden of suicide‑related deaths 
among children aged 10–14 years

Irmina Maria Michalek1  · Pawel Koczkodaj1 · Marzena Michalek2 · Florentino Luciano Caetano dos Santos3

Received: 21 August 2023 / Accepted: 22 November 2023 
© The Author(s) 2024

Abstract
Background The rise in suicides among children aged 10–14 years demands urgent attention globally. This study aims to 
assess the global burden of suicide-related deaths in this age group from 1990 to 2019, considering factors such as sex, 
geography, and sociodemographics, to inform prevention strategies and interventions.
Methods The data from Global Burden of Disease 2019, encompassing 204 countries and territories, were analyzed to 
investigate deaths and years of life lost (YLLs) due to suicide among children aged 10–14 years. Statistical analyses, includ-
ing mortality rates, YLLs, and the sociodemographic index (SDI), were conducted using standardized tools.
Results In 2019, a total of 8327 [95% uncertainty interval (UI) = 7073–9685] children aged 10–14 years died globally due 
to suicide, with a mortality rate of 1.30 (95% UI = 1.10–1.51) per 100,000. The rates varied across countries/territories rang-
ing between 0.05 (95% UI = 0.02–0.10) in South Africa and 7.49 (95% UI = 5.13–10.57) in Greenland. The contribution of 
suicide-related deaths to all-cause mortality ranged from 0.07% (95% UI = 0.04%–0.15%) in South Africa to 33.02% (95% 
UI = 24.36%–41.53%) in Greenland. Worldwide, there were approximately 636,196 (95% UI = 540,383–740,009) YLLs 
due to suicide, with a rate of 99.07 (95% UI = 84.15–115.23) per 100,000. The association between SDI and suicide-related 
deaths was evident, with higher contributions observed in countries with higher SDI.
Conclusions This study reveals a concerning global burden of suicide-related deaths among children aged 10–14 years. 
Despite progress in reducing mortality rates, suicide remains a significant issue. While overall rates have declined, the per-
centage of deaths caused by suicide in this age group is increasing.

Keywords Early adolescent · Global Burden of Disease · Incidence · Suicide · Years of life lost

Introduction

In recent years, in some countries, such as the United 
States, there has been an alarming rise in suicides among 
children aged 10–14 years [1, 2], marking a distressing 
trend that demands immediate attention. The gravity of 
this issue cannot be overstated, as the loss of young people 

not only devastates families but also affects communities 
and society as a whole [3–7]. Addressing this growing 
concern, raising awareness, and delving deeper into the 
factors contributing to these tragic events is imperative.

Studying suicides among children aged 10–14 years is 
of predominant importance because of the unique vulner-
abilities and challenges faced by this specific age group [8, 
9]. Early adolescence (10–14 years) is marked by signifi-
cant physical, cognitive, and emotional changes, making 
children particularly susceptible to various stressors and 
pressures [10–12]. This vulnerable period coincides with 
a notable increase in suicide rates, with recent research 
showing that adolescents aged 10–19 exhibited seasonal 
changes in suicides that increased from March to April, 
paralleling the school year [13]. Puberty’s profound influ-
ence leads to significant changes in body morphology, 
sexual development, and brain restructuring [8]. Psycho-
logically, this stage is marked by susceptibility to peer 
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influences, limited future orientation, reduced risk per-
ception, and an increased likelihood of engaging in risk-
taking behaviors, whereas identity formation and emerging 
interests, including sexuality and romantic relationships, 
become paramount [8].

The global prevalence of suicide among children aged 
10–14 years is a significant concern that requires attention. As 
comprehensive global data on this issue are currently limited, 
the available statistics primarily stem from scattered sources, 
predominantly focused on the United States. According to 
reputable sources, such as the Centers for Disease Control and 
Prevention, thousands of children in this age group tragically 
take their own lives each year in the United States alone [1]. 
From 2003 to 2004, there was an 8% increase in the suicide 
rate among youth and young adults (10–24 years), with a sig-
nificant upward trend in suicide rates among specific sex-age 
groups, particularly females aged 10–14 years [1].

These distressing figures reveal a disturbing trend that 
necessitates immediate attention and action. The absence 
of comprehensive global data underscores the urgent need 
for further research and surveillance to gain a holistic under-
standing of the global crisis. By examining the prevalence of 
suicide among children aged 10–14 years in various coun-
tries, we can begin to comprehend the extent of this problem 
and identify potential patterns and trends. Such insights are 
crucial for developing targeted prevention strategies and 
interventions to mitigate the incidence of suicide in this 
vulnerable population. Notably, the total number of deaths 
from suicide for individuals of all ages increased by 6.7% 
globally between 1990 and 2016, reaching 817,000 deaths in 
2016 [14]. Additionally, it is important to acknowledge that 
globally, the ratios of suicide deaths exhibited significant 
variations, especially in relation to the sociodemographic 
index (SDI) level, emphasizing the complex nature of this 
public health issue.

The primary objective of this study was to calculate the 
global burden of disease metrics explicitly related to suicide-
related deaths among children aged 10–14 years between 
1990 and 2019. This study aimed to comprehensively assess 
the extent and impact of deaths due to suicide within this 
specific age group, considering factors such as sex, geo-
graphical location, and sociodemographic background. By 
calculating these metrics, we aimed to enhance the under-
standing of the magnitude and distribution of suicide deaths 
among children aged 10–14 years.

Methods

Source of the data

The data utilized in this study were obtained from the Global 
Burden of Disease (GBD) study, specifically from the GBD 

Integrated Health Metrics Evaluation Global Health Data 
Exchange (GHDx). The GBD is a groundbreaking initiative 
that provides a comprehensive and systematic assessment 
of mortality and disability across countries, time periods, 
age groups, and sexes. It quantifies the burden of diseases, 
injuries, and risk factors, allowing for a comprehensive 
understanding of health loss and enabling policymakers and 
healthcare systems to improve health outcomes and address 
health inequalities. The data used in this study were based 
on the GBD 2019, which provides the most up-to-date and 
robust health metric estimates, ensuring the reliability and 
validity of our analyses.

To investigate deaths and years of life lost (YLLs) due 
to suicide among children aged 10–14 years, we performed 
a query in the GHDx database. Specifically, we extracted 
data for the years 1990, 2000, 2010, and 2019. The que-
ried variables included the number of deaths, the percent-
age of deaths attributable to suicide, and the mortality rate 
per 100,000 population aged 10–14 years. Additionally, we 
exported data for YLLs, encompassing the number of YLLs 
due to suicide in the same age group and the percentage of 
YLLs attributable to suicide. The data were exported from 
the GHDx database in a disaggregated format, allowing us 
to analyze the information by sex, countries and territories, 
GBD regions, and GBD super regions. This comprehensive 
approach enabled us to assess variations in suicide-related 
deaths and YLLs across different geographic locations and 
population subgroups.

In our study, suicide was defined as intentional acts of 
bodily self-harm inflicted upon oneself, leading to death, 
as classified by the International Classification of Diseases 
(ICD-9: E950–E959, ICD-10: X60–X64.9, X66–X84.9, 
Y87.0). This clear and standardized definition ensured the 
accurate identification of cases relevant to our research 
objectives and allowed for meaningful comparisons across 
different studies and populations.

Statistical analyses

The GBD framework employed standardized tools such as 
the cause of death ensemble model, spatiotemporal Gauss-
ian process regression, and DisMod-MR, described in detail 
elsewhere [15], to model and estimate deaths and YLLs for 
diverse diseases and injuries. These tools ensured the con-
sistency and reliability of the analysis, allowing for compari-
sons across different locations and time periods.

The mortality rate was estimated by calculating the num-
ber of deaths per 100,000 population within a specific year, 
country, or geographic area, considering sex and age. YLLs 
were employed to quantify premature mortality by taking 
into account both the frequency of cause of death and age at 
death [16]. To study the link between demographic factors 
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and disease burden, the SDI was utilized as a composite 
indicator, which incorporated income per capita, years of 
education, and fertility rate among females under 25 years 
[17]. The SDI provided insights into the impact of sociode-
mographic characteristics on the distribution and trends of 
disease burden. Furthermore, 95% uncertainty intervals 
(UIs) were calculated to account for the inherent variability 
and provide a measure of the robustness of the estimates. 
The statistical analyses were carried out using R (version 
4.3.0-“Already Tomorrow”), ensuring a rigorous and stand-
ardized approach to data analysis.

Compliance with ethical and reporting standards

Data for this study were sourced from the GHDx database, 
a publicly available pre-existing and aggregated dataset. 
Consequently, no informed consent was necessary. The 
original GBD study received approval from the Univer-
sity of Washington’s Human Subjects Division (Study ID: 
STUDY00009060). This study adheres to the guidelines set 
forth by the Strengthening the Reporting of Observational 
Studies in Epidemiology Statement: guidelines for reporting 
observational studies [18].

Results

In 2019, among the global population of 642,186,704 
children aged 10–14  years (331,334,185 males and 
310,852,519 females), 8327 (95% UI = 7073–9685) 
children died due to suicide, including 4988 (95% 
UI = 3924–6088) male and 3338 (95% UI = 2850–3861) 
female deaths. The mortality rate due to suicide per 
100,000 for both sexes was 1.30 (95% UI = 1.10–1.51; 
Table 1), for males 1.51 (95% UI = 1.18–1.84), and for 
females 1.07 (95% UI = 0.92–1.24; Supplementary 
Tables 1 and 2). The rate varied considerably, depend-
ing on the geographical location. The lowest rates were 
observed in South Africa (0.05; 95% UI = 0.02–0.10), 
Saudi Arabia (0.10; 95% UI = 0.06–0.16), Antigua 
and Barbuda (0.13; 95% UI = 0.09–0.18), Bahamas 
(0.14; 95% UI = 0.09–0.21), and Bermuda (0.15; 95% 
UI = 0.10–0.21). The highest values were reported in 
Greenland (7.49; 95% UI = 5.13–10.57), Mongolia (4.61; 
95% UI = 2.27–7.19), Kiribati (4.40; 95% UI = 2.61–6.76), 
Uzbekistan (4.16; 95% UI = 3.04–5.55), and Ecuador 
(3.99; 95% UI = 2.21–5.55).

The portion of suicide-related deaths in all-cause mortal-
ity differed substantially. The highest fraction was observed 
in Greenland (33.02%; 95% UI = 24.36%–41.53%), Can-
ada (14.69%; 95% UI = 11.59%–18.14%), Japan (13.31%; 
95% UI = 12.43%–14.29%), Kazakhstan (12.44%; 

95% UI = 9.59%–15.82%), and Guam (12.34%; 95% 
UI = 8.65%–16.39%). The lowest values were found in 
South Africa (0.07%; 95% UI = 0.04%–0.15%), Bahamas 
(0.34%; 95% UI = 0.23%–0.49%), Namibia (0.42%; 95% 
UI = 0.22%–0.69%), Syria (0.44%; 95% UI = 0.26%–0.72%), 
and Eswatini (0.49%; 95% UI = 0.29%–0.79%).

Worldwide, there were approximately 636,196 YLLs 
due to suicide [95% UI = 540,383–740,009; males 
381,075 (95% UI = 299,773–465,128), females 255,121 
(95% UI = 217,770–295,046); Table  1, Supplementary 
Tables 3 and 4]. The rate of YLLs per 100,000 globally 
was 99.07 (95% UI = 84.15–115.23), and it ranged from 
3.69 (95% UI = 1.79–7.52) in South Africa to 572.07 (95% 
UI = 391.57–806.93) in Greenland. The contribution of 
suicide-related YLLs to all-cause YLLs in this age group 
ranged from 0.07% (95% UI = 0.04%–0.15%) in South 
Africa to 33.02% (95% UI = 24.36%–41.53%) in Greenland.

There was a positive association between the SDI and 
the contribution of suicide-related deaths to all-cause 
deaths (Fig. 1; Table 2). In high-SDI countries, the con-
tribution was 8.95% (95% UI = 8.38%–9.52%), high-
middle SDI 4.36% (95% UI = 4.02%–4.90%), middle SDI 
2.80% (95% UI = 2.46%–3.16%), low-middle SDI 3.13% 
(95% UI = 2.52%–3.74%), and low SDI 1.81% (95% 
UI = 1.46%–2.20%).

Between 1990 and 2019, worldwide, the suicide-related 
mortality rate per 100,000 decreased from 2.33 (95% 
UI = 1.90–2.62) to 1.30 (95% UI = 1.10–1.51) (Table 1). 
The slightest improvement was observed in countries 
with high SDI, from 1.14 (95% UI = 1.09–1.23) in 1990 
to 1.02 (95% UI = 0.95–1.09) in 2019. During the same 
time, globally, the percentage of deaths caused by suicide 
in the 10–14 years age group increased from 2.76% (95% 
UI = 2.25%–3.09%) to 2.78% (95% UI = 2.38%–3.15%). 
The most substantial change was observed in coun-
tries with a high SDI, where the fraction increased 
from 4.60% (95% UI = 4.39%–5.02%) to 8.95% (95% 
UI = 8.38%–9.53%).

Discussion

Significance of this study

This study represents a pioneering effort in addressing 
a pressing gap in the literature by investigating the mag-
nitude of suicide-related deaths among children aged 
10–14 years, shedding light on an issue that has not been 
extensively explored within this context. The importance of 
this study lies not only in its novel approach but also in its 
rigorous methodology, utilizing comprehensive data from 
multiple sources, including vital registration systems and 
population-based surveys. By employing a robust analytical 
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framework, this study provides valuable insights into the 
global burden of suicide-related deaths and its contribution 
to all-cause mortality among early adolescents. The findings 
of this study hold meaningful implications for policymak-
ers, healthcare providers, and researchers, urging them to 
recognize the distinct needs and vulnerabilities of this age 
group and develop targeted strategies to mitigate the impact 
of suicide and promote mental well-being.

Global burden of intentional suicide‑related deaths

The study’s results further elucidate the variations in mor-
tality rates across different regions. Notably, countries such 
as Greenland, Mongolia, Kiribati, Uzbekistan, and Ecuador 
reported the highest rates of suicide-related deaths. This 
indicates that certain geographical contexts may be more 
prone to this issue, suggesting the presence of specific risk 
factors or sociocultural influences that contribute to sui-
cide among children in these regions. Understanding these 
factors is crucial for tailoring interventions and prevention 
strategies to address the unique challenges faced by each 
region.

Additionally, the study revealed significant disparities 
in the proportion of suicide-related deaths in relation to 
all-cause mortality. Greenland, Canada, Japan, Kazakh-
stan, and Guam exhibited particularly high percentages, 
indicating the disproportionate impact of suicide on the 
overall mortality rates in these regions. This highlights the 
need for targeted interventions and comprehensive support 
systems to address the complex underlying factors driving 
suicide among children aged 10–14 years. When seeking 
effective suicide prevention measures, it becomes evident 
that there is no one-size-fits-all strategy that outshines the 
rest. Instead, it is imperative to evaluate combinations of 
evidence-based approaches, both at the individual and 
population levels, using rigorous research methodologies 
[19]. Efforts must focus not only on preventing suicide 
but also on improving mental health awareness, enhancing 
access to mental health services, and fostering a support-
ive environment that reduces stigma and promotes early 
detection and intervention.

Socioeconomic factors and mental health

The association between the SDI and the contribution of 
suicide-related deaths to all-cause deaths provides important 
insights into the interplay between socioeconomic factors 
and mental health outcomes. The presented findings reveal 
a positive relationship between SDI and the proportion of 
suicide-related deaths among early adolescents. Specifically, 
countries with higher SDI exhibited a greater contribution 
of suicide-related deaths to all-cause deaths compared to 
countries with lower SDI.Ta
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These results emphasize the critical role of socio-
economic factors in shaping mental health outcomes. 
The observed association can be attributed to factors 
such as improved access to healthcare and mental health 
services, which lead to better detection and reporting 
of suicide cases. Additionally, higher levels of societal 

pressure, educational competition, and psychologi-
cal distress in these countries may increase the risk of 
suicide among children. Furthermore, the increased 
access to the internet and the pervasive influence of 
social media platforms in high-SDI countries may also 
contribute to the prevalence of cyberbullying [20–22], 

Fig. 1  Mortality rate per 100,000 due to intentional suicide among children aged 10–14 years in 1990–2019 by sociodemographic index (SDI) 
group

Table 2  Deaths due to suicide among children aged 10–14 years

Data are presented as socio-demographic index (SDI)-wise comparison of death rates (per 100,000 individuals), death percentage in all-cause 
mortality, and years of life lost (YLLs), together with 95% uncertainty intervals (UIs)-1990 and 2019

Location Death rate 
1990 (95% 
UI)

Death rate 
2019 (95% 
UI)

Change 
(95% UI)

Death 
percentage 
1990 (95% 
UI), %

Death 
percentage 
2019 (95% 
UI), %

Change 
(95% UI), %

YLLs 1990 
(95% UI)

YLLs 2019 
(95% UI)

Change (95% 
UI)

Low SDI 1.98 (1.51–
2.46)

1.33 (1.06–
1.68)

− 0.65 (− 
0.68 to − 
0.62)

1.38 (1.05–
1.70)

1.81 (1.46–
2.20)

0.43 (0.40–
0.45)

99,766 
(75,729–
123,847)

146,517 
(116,338–
185,216)

46,750 
(46,519–
46,981)

Low-middle 
SDI

3.46 (2.65–
4.24)

1.83 (1.47–
2.24)

− 1.63 (− 
1.65 to − 
1.60)

2.85 (2.18–
3.51)

3.13 (2.52–
3.74)

0.29 (0.26–
0.31)

351,171 
(268,541–
430,487)

247,851 
(198,727–
301,912)

− 103,320 (− 
103,656 to 
− 102,984)

Middle SDI 2.18 (1.74–
2.47)

1.00 (0.88–
1.14)

− 1.18 (− 
1.19 to − 
1.17)

2.90 (2.31–
3.24)

2.80 (2.46–
3.16)

− 0.10 (− 
0.12 to − 
0.08)

304,765 
(242,292–
344,803)

141,352 
(123,558–
159,885)

− 163,413 (− 
163,618 to 
− 163,208)

High-middle 
SDI

2.00 (1.72–
2.20)

0.92 (0.83–
1.04)

− 1.08 (− 
1.10 to − 
1.07)

4.36 (3.78–
4.79)

4.36 (4.02–
4.90)

− 0.01 (− 
0.04 to 
0.03)

149,983 
(129,284–
165,107)

56,476 
(51,250–
64,058)

− 93,507 (− 
93,612 to − 
93,402)

High SDI 1.14 (1.09–
1.23)

1.02 (0.95–
1.09)

− 0.12 (− 
0.12 to − 
0.11)

4.60 (4.39–
5.03)

8.95 (8.38–
9.53)

4.36 (4.31–
4.41)

49,587 
(47,538–
53,867)

43,748 
(40,948–
46,813)

− 5839 (− 
5878 to − 
5799)
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potentially exacerbating the risk of suicide among chil-
dren aged 10–14 years.

Trends and changes over time

The findings reveal a promising decrease in the suicide-
related mortality rate globally from 1990 to 2019. However, 
it is concerning that the slightest improvement was observed 
in countries with high SDI, indicating the need for further 
investigation into the factors hindering progress in these 
regions. Moreover, the increase in the percentage of deaths 
caused by suicide in the 10–14 years age group, particularly 
in high-SDI countries, necessitates a critical examination 
of the effectiveness of current interventions and the imple-
mentation of comprehensive strategies to address this wor-
risome trend.

Implications for psychiatry and policy

It is essential for policymakers to acknowledge the gravity 
of the problem and prioritize the development and imple-
mentation of comprehensive policies and interventions that 
address children’s mental health needs and create safe and 
supportive environments. By exploring the implications of 
the presented study, both psychiatrists and policymakers can 
collaborate to mitigate the global burden of intentional sui-
cide among children aged 10–14 years. This collaboration 
should focus on identifying and addressing the psychologi-
cal and social determinants that contribute to suicide, such 
as underlying mental health conditions, adverse childhood 
experiences, social isolation, and limited access to mental 
healthcare services. Furthermore, efforts should be directed 
toward raising awareness, promoting mental health literacy, 
fostering early detection and intervention, and strengthening 
support systems within families, schools, and communities.

Importantly, it is crucial to recognize that psychiatric 
interventions play a pivotal role in preventing suicide-related 
deaths in adolescents. Extensive scientific literature supports 
the significance of psychiatric research in this context [23]. 
Reviews of descriptive epidemiological data reveal that psy-
chiatric disorders are prevalent in a substantial percentage of 
adolescent suicide victims, with affective disorders such as 
major depressive disorder and bipolar disorder being com-
mon in these cases. Severe mental illness (SMI) stands out 
as a prominent and preventable predictor of suicide in ado-
lescents. Notably, the risk of suicide associated with SMI is 
not significantly altered by adjustments in psychosocial or 
psychological factors alone.

Recent research has indicated the potential impact of 
advanced psychiatric treatments, including clozapine, elec-
troconvulsive therapy, and lithium, in reducing excess sui-
cide mortality rates among male adolescents [24]. These 

findings are consistent with existing evidence of the protec-
tive effects of such treatments in adults and prior studies 
demonstrating their efficacy in reducing suicidal behavior 
and nonfatal suicide attempts in adolescents [25–27].

The inclusion of medical treatments in discussions sur-
rounding comprehensive strategies for self-harm prevention 
is of paramount importance, especially for an already vulner-
able and underserved population. Therefore, collaboration 
between the fields of psychiatry and policy should aim to 
integrate psychiatric research and interventions into holistic 
approaches that address the multifaceted nature of self-harm 
and suicide in children aged 10–14 years. Collaboration can 
involve jointly developing and implementing evidence-based 
programs, establishing accessible mental health services in 
schools, and regularly evaluating the effectiveness of these 
interventions. Additionally, policymakers can allocate 
resources and funding to support mental health initiatives, 
research, and community programs aimed at suicide preven-
tion in this age group.

Limitations of the study

The study has several limitations specific to the topic of 
suicide among children aged 10–14 years. These include 
the availability of primary data and the challenge of rep-
resenting uncertainty in locations with sparse or absent 
data. Additionally, the study’s reliance on predictive 
models introduces inherent limitations. Furthermore, 
the study’s findings should be interpreted with caution, 
as there may be cultural factors in certain countries that 
contribute to the underreporting of suicide among chil-
dren [28]. One of these factors is cultural stigma linked 
with suicide and help-seeking, which varies by region 
[29–32]. Additionally, geographical differences in report-
ing standards across countries and territories may impact 
the accuracy and completeness of suicide data. A some-
what connected limitation pertains to the reliance of this 
study on ICD-10 codes for confirmed suicide deaths. 
It is essential to acknowledge that some suicide deaths 
among early adolescents might be categorized as “unde-
termined intent” (ICD-10 Y10-Y34), as discussed in a 
pharmacoepidemiological study of suicide-related deaths 
in adolescents [33], and the share of such categorization 
might differ by country. Considering this, it is plausible 
that accounting for cases classified under “undetermined 
intent” could contribute to a more comprehensive under-
standing of the burden of self-harm and suicide in this age 
group. This highlights the need for cultural sensitivity and 
further investigation to account for potential discrepancies 
in reporting practices and to obtain a more comprehensive 
understanding of the global burden of suicide in this age 
group.



 World Journal of Pediatrics

In conclusion, the findings of this study reveal a con-
cerning global burden of suicide-related deaths among chil-
dren aged 10–14 years. Despite progress in reducing mor-
tality rates, many children continue to die due to suicide, 
with males showing higher mortality rates than females. 
While there was an overall decline in suicide-related mor-
tality rates between 1990 and 2019, the increase in the per-
centage of deaths caused by suicide within the 10–14 years 
age group demands urgent attention. The substantial 
change observed in countries with a high SDI underscores 
the need for tailored interventions to address this concern 
and prevent further increases. Geographical variations in 
suicide mortality rates emphasize the need for targeted 
interventions in regions with higher rates. The proportion 
of suicide-related deaths in all-cause mortality highlights 
the magnitude of this issue, particularly in Greenland, Can-
ada, Japan, Kazakhstan, and Guam. Substantial YLLs due 
to suicide underscore the long-term impact of these tragic 
deaths. Efforts should focus on providing adequate mental 
health support, early intervention, and preventive measures 
to reduce the global burden of suicide-related YLLs.
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