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Global, regional, and national burden of suicide, 1990–2021: 
a systematic analysis for the Global Burden of Disease 
Study 2021
GBD 2021 Suicide Collaborators*

Summary
Background Deaths from suicide are a tragic yet preventable cause of mortality. Quantifying the burden of suicide to 
understand its geographical distribution, temporal trends, and variation by age and sex is an essential step in suicide 
prevention. We aimed to present a comprehensive set of global, regional, and national estimates of suicide burden.

Methods We produced estimates of the number of deaths and age-standardised mortality rates of suicide globally, 
regionally, and for 204 countries and territories from 1990 to 2021, and disaggregated these results by age and sex. 
The Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2021 estimates of deaths attributable to 
suicide were broken down into two comprehensive categories: those by firearms and those by other specified means. 
For this analysis, we also produced estimates of mean age at the time of death from suicide, incidence of suicide 
attempts compared with deaths, and age-standardised rates of suicide by firearm. We acquired data from vital 
registration, verbal autopsy, and mortality surveillance that included 23 782 study-location-years of data from 
GBD 2021. Point estimates were calculated from the average of 1000 randomly selected possible values of deaths from 
suicide by age, sex, and geographical location. 95% uncertainty intervals (UIs) were derived from the 2·5th and 
97·5th percentiles from a 1000-draw distribution.

Findings Globally, 746 000 deaths (95% UI 692 000–800 000) from suicide occurred in 2021, including 519 000 deaths 
(485 000–556 000) among males and 227 000 (200 000–255 000) among females. The age-standardised mortality rate 
has declined over time, from 14·9 deaths (12·8–15·7) per 100 000 population in 1990 to 9·0 (8·3–9·6) per 100 000 in 
2021. Regionally, mortality rates due to suicide were highest in eastern Europe (19·2 [17·5–20·8] per 100 000), 
southern sub-Saharan Africa (16·1 [14·0–18·3] per 100 000), and central sub-Saharan Africa (14·4 [11·0–19·1] per 
100 000). The mean age at which individuals died from suicide progressively increased during the study period. For 
males, the mean age at death by suicide in 1990 was 43·0 years (38·0–45·8), increasing to 47·0 years (43·5–50·6) 
in 2021. For females, it was 41·9 years (30·9–46·7) in 1990 and 46·9 years (41·2–52·8) in 2021. The incidence of 
suicide attempts requiring medical care was consistently higher at the regional level for females than for males. The 
number of deaths by suicide using firearms was higher for males than for females, and substantially varied by country 
and region. The countries with the highest age-standardised rate of suicides attributable to firearms in 2021 were 
the USA, Uruguay, and Venezuela.

Interpretation Deaths from suicide remain variable by age and sex and across geographical locations, although 
population mortality rates have continued to improve globally since the 1990s. This study presents, for the first time 
in GBD, a quantification of the mean age at the time of suicide death, alongside comprehensive estimates of the 
burden of suicide throughout the world. These analyses will help guide future approaches to reduce suicide mortality 
that consider a public health framework for prevention.
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Introduction
Suicide is increasingly recognised as an urgent public 
health issue.1–5 Efforts to initiate suicide prevention from 
a public health perspective have been motivated by 
WHO’s Thirteenth General Programme of Work4 and 
Comprehensive Mental Health Action Plan,6 along with 
the UN’s inclusion in the Sustainable Development 
Goals of target 3.4.2 to reduce suicide mortality.7 With 
recognition by the UN and WHO that suicide is a public 

health issue, the international discussion on suicide is 
beginning to acknowledge that suicide often arises from 
environmental, contextual, social, and biological factors, 
and must be addressed through the full spectrum 
of universal, targeted, and indicated public health 
interventions.5,8

Suicide is a complex phenomenon with relationships to 
various multifaceted issues.9 Individuals who are living 
with a mental disorder have increased rates of suicide, 
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although the magnitude of this relationship varies based 
on the population and study methodology.10–12 Substance 
use and substance use disorders are also associated with 
an increased risk of suicide.13 Victims of interpersonal 
violence, intimate partner violence, sexual violence, and 
childhood trauma have a substantial increase in likelihood 
of suicidality.14–17 Social isolation has become increasingly 
recognised as an important risk factor for suicide.18 Ease 
of access to lethal means, such as firearms and pesticides, 
is associated with higher rates of suicide, and restricting 
access to lethal means can be an effective suicide 
prevention intervention.19–21 Poverty and social deprivation 
are also associated with suicide.22,23 The combination of 
these risk factors—mental disorders, substance use, 
trauma or violence, social and cultural factors, ease of 
access to lethal means, poverty, and deprivation10,14,18,19,22,24—
are all important potential contributors to global suicide 
incidence.

Preventing suicide requires a detailed understanding 
of existing patterns and trends, and how these vary 
between locations and demography, yet existing studies 
on the global burden of suicide of this nature are limited. 
We used results from the Global Burden of Diseases, 
Injuries, and Risk Factors Study (GBD) 2021, which 
estimated global health loss across 288 causes of disease 

and injury in 204 countries and territories from 
1990 to 2021,25 to analyse patterns in suicide by age and 
sex. Additionally, GBD results were reanalysed to 
calculate, for the first time, the mean age at the time of 
suicide death, study-specific age groupings, and 
incidence mortality ratios. The aim of this study is to 
quantify patterns in suicide across time and by location, 
age, sex, and fraction of deaths compared with suicide 
attempts. By identifying populations most at risk for 
suicide, we can better inform decision makers, stimulate 
discussion, and spark innovation around targeted suicide 
prevention efforts. Since data on suicide remain sparse 
in some locations, these estimates could also motivate 
improved data collection efforts that would enable us to 
provide more accurate and comprehensive estimates 
moving forward, a key step in reducing the burden of 
suicide around the world. This manuscript was produced 
as part of the GBD Collaborator Network and in 
accordance with the GBD Protocol.26

Methods
Overview
We analysed GBD 2021 estimates of mortality, incidence, 
and mean age of death due to suicide for 204 countries 
and territories from 1990 to 2021. Detailed methods for 

Research in context

Evidence before this study
The Sustainable Development Goals have established a global 
target to reduce deaths from suicide by a third by 2030 
(indicator 3.4.2). WHO’s Comprehensive Mental Health Action 
Plan has also set targets and strategies for reduction by the 
same year. Timely and detailed assessments of the burden of 
suicide are needed to track progress towards these initiatives. 
We searched for articles on PubMed published before 
May 1, 2024, using the search terms “suicide”, or “self-harm”, 
and “burden”. Our literature search retrieved numerous 
contemporary studies investigating deaths from suicide among 
specific populations, but the Global Burden of Diseases, Injuries, 
and Risk Factors Study (GBD) produces the only comprehensive 
estimates of suicide mortality at the global, regional, and 
national levels, disaggregated by age and sex, and inclusive of 
more than three decades of temporal trends. Other estimates, 
such as those provided by reports from WHO, are constrained 
by either more limited location detail or a narrower timeframe. 

Added value of this study
Changing trends in suicide mortality across the world 
underscore the importance of timely and thorough analyses of 
its burden. This study provides updated, comprehensive 
estimates of deaths from suicide, building upon the previously 
published estimates from GBD 2016, which covered 
1990 to 2016. Additionally, we have expanded our analyses to 
include additional age groups, mean age at the time of death by 
suicide, frequency of firearm use as a means of suicide, and the 

incidence of suicide attempts that required medical care 
compared with suicide deaths. We identified areas and 
demographic groups most affected by suicide in 2021, along 
with time trends of suicide mortality by location, age, and sex, 
from 1990 to 2021. Our estimates provide the most 
comprehensive analysis of the global burden of suicide to date, 
with results from 204 countries and territories. To our 
knowledge, this is the only study to report detailed results of 
deaths from suicide with this level of time and location detail. 

Implications of all the available evidence
Quantifying trends in suicide is essential to provide 
appropriate and timely action. Despite global improvements 
in the age-standardised death rate over the past 31 years, 
certain demographic groups are showing rising rates of 
suicide, revealing specific locations and age groups that 
urgently need support and enhanced public health 
intervention strategies. Our analysis of suicide attempts 
compared with deaths by sex and location showed that males 
die from suicide more frequently, even though females are far 
more likely to attempt it. Such findings have important 
implications for suicide prevention strategies, particularly for 
highly lethal means, such as those involving firearms. Suicide 
is amenable to public health intervention: identifying 
populations most at risk is an essential component of 
a comprehensive suicide prevention strategy. Understanding 
the distribution of suicide mortality is fundamental for 
directing resources and efforts most effectively.
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GBD have been published previously.25,27,28 GBD 2021 
estimates of deaths attributable to suicide were broken 
down into two comprehensive categories: those by 
firearms and those by other specified means. GBD’s 
definition of suicide is “deliberate bodily damage inflicted 
on oneself resulting in death or injury”, and includes 
ICD-9 codes E950–E959 and ICD-10 codes X60–X64.9, 
X66–X84.9, and Y87.0. Our suicide estimates do not 
include assisted suicide or euthanasia.

This study complies with GATHER throughout 
(appendix 1 p 6).29 Software packages used in the cause-
of-death analysis for GBD 2021 were Python 
(version 3.10.4), Stata (version 13.1), and R (version 4.2.1).

Suicide mortality
Suicide mortality data preparation requires an abundance 
of caution due to the sensitivity of the subject and stigma 
associated with suicide in many cultures. Some deaths 
recorded on death certificates do not include ICD codes 
that fall under a range of codes that belong to a GBD 
cause, such as those mentioned above, and therefore 
cannot be directly assigned to a cause of death in the 
GBD cause hierarchy. Within the GBD framework, these 
are codes that are used to classify causes of death or 
morbidity that are either too vague, non-specific, or do 
not accurately represent a true underlying cause of death 
or disease.30,31 According to previously described methods 
of redistribution, we identified cases of misassignment 
of suicide and reassigned those to this cause by age, sex, 
location, and year based on multiple causes of death data 
(data for which additional cause-of-death codes other 
than the underlying cause of death are listed) and other 
statistical analyses.30 In 2015, in the raw data, there were 
303 541 deaths directly assigned to suicide in ICD-9 
and ICD-10 vital registration sources. During the redistri-
bution process, 75 149 (25%) deaths were added to these 
estimates. 82% of deaths that were added to suicide 
estimates during code redistribution came from ICD 
codes Y10–Y34, undetermined intent (appendix 1 p 14). 
Redistribution of deaths assigned to ICD codes Y10–Y33 
used a regression method, and deaths assigned to Y34 
used a separate method using multiple causes of death 
data. The strategies for producing redistribution weights 
for Y10–Y33 and Y34 have been described previously.25,30

Estimation models for suicide used data acquired from 
vital registration, verbal autopsy, and mortality surveil-
lance, including 23 782 study-location-years of data in 
GBD 2021. After data were redistributed as necessary, 
estimates for suicide were modelled exclusively using 
the Cause of Death Ensemble model (CODEm), which 
is a Bayesian hierarchical spatiotemporal ensemble 
modelling tool used to estimate causes with continuous, 
predictable mortality. In addition to observed datapoints, 
covariates were included to estimate location-years 
without data (appendix 1 pp 21–22).

We used the GBD standard-population structure 
to estimate age-standardised mortality rates per 

100 000 population.25 Point estimates were calculated 
from the average of 1000 randomly selected possible 
values of deaths from suicide by age, sex, and 
geographical location. 95% uncertainty intervals (UIs) 
were derived from the 2·5th and 97·5th percentiles from 
a 1000-draw distribution.25

Suicide incidence
In GBD 2021, there were 212 total data sources available 
to inform incidence estimates of suicide attempts, such 
as hospital data on inpatient and outpatient admissions, 
surveys, and scientific literature.27 Using these data 
sources, we estimated the incidence of suicide attempts 
requiring medical care. These methods are described 
extensively in previous publications.27,32 We used 
DisMod-MR 2.1, a Bayesian meta-regression tool, to 
estimate the incidence rates for suicide injuries 
warranting inpatient admission.27,32 Data sources from 
non-inpatient data (eg, outpatient or survey data) were 
adjusted for consistency among the model inputs in 
terms of case definition.32

In addition to drawing on our incidence data sources, 
as a compartmental model to reflect the epidemiological 
pathways of injuries, DisMod-MR 2.1 incorporated 
estimates of cause-specific mortality rates for suicide and 
excess mortality rates informed by the Healthcare Access 
and Quality Index, thereby enhancing the accuracy 
and consistency of global suicide burden estimates.27,32 
We also estimated the ratio of outpatient to inpatient 
admissions, and used this information to generate 
estimates of total incidence of suicide injuries warranting 
medical care through our non-fatal injury estimation 
pipeline.32

The incidence–mortality ratio was calculated by 
dividing the number of all suicide attempts, including 
fatal and non-fatal suicide attempts, by the number of 
suicide deaths.

Calculation of mean age of death
Calculation of mean age at the time of death from suicide 
was done using GBD modelled death estimates. GBD 
produces cause-of-death estimates for every location-
year-age group, even when there are no direct 
cause-of-death data available. GBD uses standard 5-year 
age groups from 5–9 years to 90–94 years; the remaining 
non-standard age groups consist of ages 0–6 days, 
7–27 days, 1–5 months, 6–11 months, 12–23 months, 
2–4 years, and 95 years and older. For this calculation, 
each GBD age group is assigned a distinct age of death 
by taking the average age of each age group. For example, 
the age group 15–19 years can be assigned to have 
a distinct age of death of 17 years old. The only age group 
without a discernable average is 95 years and older, 
which was assigned a distinct age of 95 years.

In GBD estimates, each modelled death falls into 
one of these age groups and can be assigned a distinct 
age of death. Distinct ages are then summed together for 

See Online for appendix 1
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a given demographic consisting of a given location-year-
sex-cause. This value is then divided by the total number 
of deaths for the same demographic to quantify the mean 
age of death.

Calculation of custom age ranges
To produce custom age groups, multiple years were 
aggregated together to decrease sensitivity to variations 
from year to year in smaller countries. For a given age 

Mortality rate per 100 000 Percentage change

1990 2019 2021 1990–2021 2019–21

All sexes combined

Global 14·9 (12·8 to 15·7) 9·2 (8·6 to 9·7) 9·0 (8·3 to 9·6) –39·5% (–43·7 to –29·6) –2·1% (–6·7 to 3·4)

Andean Latin America 4·3 (3·8 to 4·8) 5·4 (4·5 to 6·1) 4·8 (3·9 to 5·7) 13·4% (–9·1 to 36·4) –10·0% (–19·7 to –0·2)

Australasia 12·9 (12·5 to 13·2) 12·0 (11·4 to 12·5) 11·2 (10·6 to 11·7) –13·3% (–18·0 to –8·6) –6·9% (–8·4 to –5·2)

Caribbean 13·2 (12·4 to 13·8) 9·0 (8·1 to 9·9) 8·5 (7·5 to 9·6) –35·8% (–43·0 to –27·6) –5·2% (–12·3 to 2·8)

Central Asia 11·5 (11·1 to 12·0) 10·3 (9·8 to 10·8) 9·7 (8·8 to 10·7) –15·4% (–24·0 to –6·9) –5·4% (–11·9 to 1·3)

Central Europe 16·8 (16·5 to 17·2) 10·8 (10·5 to 11·0) 10·1 (9·5 to 10·8) –39·8% (–43·8 to –36·0) –5·7% (–11·5 to –0·4)

Central Latin America 4·7 (4·6 to 4·8) 6·6 (6·4 to 6·8) 6·5 (5·9 to 7·1) 38·9% (25·5 to 53·0) –1·9% (–9·0 to 6·6)

Central sub-Saharan Africa 16·4 (13·2 to 19·7) 14·4 (11·0 to 19·1) 14·4 (11·0 to 19·1) –11·9% (–29·7 to 16·5) –0·0% (–5·0 to 5·6)

East Asia 21·1 (14·3 to 24·1) 7·3 (6·3 to 8·8) 7·2 (6·0 to 8·8) –65·7% (–72·6 to –47·5) –0·7% (–18·5 to 21·0)

Eastern Europe 24·9 (24·6 to 25·2) 19·9 (19·1 to 20·8) 19·2 (17·5 to 20·8) –23·1% (–29·7 to –16·6) –3·9% (–12·9 to 4·8)

Eastern sub-Saharan Africa 16·6 (14·4 to 18·4) 12·4 (10·8 to 14·4) 12·2 (10·6 to 14·4) –26·5% (–37·3 to –9·6) –1·4% (–7·4 to 4·5)

High-income Asia Pacific 14·7 (14·1 to 18·5) 14·4 (12·3 to 14·8) 14·1 (12·2 to 14·6) –4·1% (–33·7 to 1·6) –1·7% (–3·0 to –0·4)

High-income North America 11·9 (11·8 to 12·1) 13·2 (12·9 to 13·4) 12·8 (12·4 to 13·2) 7·3% (4·0 to 10·9) –2·7% (–4·5 to –0·8)

North Africa and Middle East 4·7 (3·7 to 5·2) 3·6 (3·0 to 4·0) 3·4 (2·8 to 3·9) –26·6% (–35·6 to –3·6) –3·9% (–6·9 to –0·8)

Oceania 7·2 (6·0 to 8·4) 5·6 (4·8 to 6·7) 5·4 (4·6 to 6·4) –25·4% (–34·7 to –6·1) –3·60% (–7·7 to 0·4)

South Asia 16·8 (12·9 to 18·7) 11·6 (9·8 to 12·6) 11·4 (9·7 to 12·7) –31·7% (–41·0 to –9·2) –1·2% (–10·1 to 8·5)

Southeast Asia 7·0 (6·2 to 7·7) 4·8 (4·2 to 5·4) 4·7 (4·0 to 5·4) –33·2% (–42·3 to –20·9) –2·1% (–9·5 to 5·8)

Southern Latin America 12·2 (11·8 to 12·6) 11·1 (10·7 to 11·5) 10·0 (9·5 to 10·5) –18·2% (–23·0 to –13·6) –10·1% (–12·0 to –8·0)

Southern sub-Saharan Africa 18·0 (14·3 to 21·2) 15·9 (14·0 to 18·1) 16·1 (14·0 to 18·3) –10·5% (–22·1 to 2·4) 1·1% (–5·2 to 7·3)

Tropical Latin America 6·4 (6·2 to 6·6) 7·0 (6·8 to 7·2) 7·0 (6·8 to 7·3) 9·5% (5·5 to 13·8) 0·0% (–2·5 to 2·6)

Western Europe 12·8 (12·5 to 13·0) 8·2 (7·9 to 8·4) 7·5 (7·3 to 7·8) –40·8% (–42·5 to –38·9) –7·4% (–8·5 to –6·3)

Western sub-Saharan Africa 10·2 (8·1 to 11·9) 9·8 (7·7 to 11·4) 9·5 (7·5 to 11·0) –6·8% (–24·6 to 24·6) –2·7% (–14·5 to 10·7)

Males

Global 19·3 (17·1 to 20·5) 13·2 (12·4 to 13·9) 12·8 (12·0 to 13·7) –33·5% (–38·7 to –24·4) –2·7% (–7·6 to 3·2)

Andean Latin America 5·9 (5·2 to 6·6) 8·2 (6·8 to 9·4) 7·4 (6·0 to 8·8) 25·6% (–0·4 to 53·6) –9·5% (–20·3 to 1·7)

Australasia 20·8 (20·2 to 21·4) 18·5 (17·5 to 19·4) 17·2 (16·1 to 18·1) –17·4% (–22·4 to –12·3) –7·2% (–8·9 to –5·2)

Caribbean 18·6 (17·5 to 19·5) 14·4 (13·1 to 15·8) 13·8 (12·0 to 15·5) –26·1% (–34·4 to –16·9) –4·8% (–12·6 to 3·0)

Central Asia 18·1 (17·3 to 18·9) 16·3 (15·5 to 17·2) 15·4 (14·0 to 16·9) –15·0% (–23·4 to –6·2) –5·5% (–12·0 to 1·5)

Central Europe 27·2 (26·6 to 27·8) 18·5 (18·0 to 18·8) 17·4 (16·2 to 18·5) –35·9% (–40·3 to –31·9) –5·5% (–12·0 to –0·2)

Central Latin America 8·1 (7·9 to 8·3) 11·1 (10·7 to 11·6) 11·0 (9·9 to 12·2) 36·2% (21·9 to 50·6) –1·4% (–9·2 to 7·6)

Central sub-Saharan Africa 27·0 (21·4 to 33·3) 24·4 (18·4 to 32·2) 24·4 (18·6 to 32·6) –9·4% (–29·8 to 20·5) 0·3% (–4·6 to 5·9)

East Asia 21·8 (14·6 to 25·6) 9·2 (7·3 to 11·6) 9·1 (7·2 to 11·5) –58·4% (–69·2 to –35·0) –0·8% (–25·0 to 31·8)

Eastern Europe 43·8 (43·3 to 44·4) 35·9 (34·1 to 37·7) 34·2 (30·9 to 37·5) –21·9% (–29·3 to –14·2) –4·6% (–14·4 to 5·4)

Eastern sub-Saharan Africa 25·9 (22·0 to 29·6) 20·1 (17·4 to 23·8) 19·9 (17·3 to 23·9) –23·1% (–35·6 to –7·5) –1·1% (–8·0 to 6·7)

High-income Asia Pacific 19·5 (18·8 to 25·3) 20·6 (17·7 to 21·3) 20·1 (17·3 to 20·9) 3·1% (–29·9 to 9·5) –2·5% (–4·0 to –1·1)

High-income North America 19·9 (19·6 to 20·2) 20·8 (20·4 to 21·2) 20·3 (19·6 to 20·9) 1·7% (–1·7 to 5·1) –2·6% (–4·6 to –0·6)

North Africa and Middle East 6·0 (4·9 to 6·8) 5·0 (4·2 to 5·8) 4·8 (4·0 to 5·6) –19·8% (–31·3 to 4·2) –3·4% (–6·9 to –0·1)

Oceania 10·0 (8·2 to 11·8) 7·8 (6·5 to 9·0) 7·5 (6·4 to 8·8) –25·3% (–34·9 to –6·8) –3·2% (–7·7 to 0·7)

South Asia 19·0 (14·6 to 21·6) 14·5 (12·5 to 16·2) 14·2 (12·3 to 16·2) –25·0% (–36·6 to –1·7) –2·2% (–13·7 to 10·2)

Southeast Asia 10·3 (9·1 to 11·5) 7·4 (6·4 to 8·3) 7·3 (6·2 to 8·4) –29·3% (–39·3 to –16·1) –1·9% (–10·0 to 7·3)

Southern Latin America 20·6 (20·0 to 21·4) 18·8 (18·0 to 19·6) 16·9 (16·0 to 17·7) –18·3% (–23·1 to –13·5) –10·2% (–12·2 to –8·0)

Southern sub-Saharan Africa 28·3 (23·2 to 34·2) 26·5 (23·6 to 30·4) 26·7 (23·2 to 30·6) –5·6% (–18·7 to 7·5) 0·9% (–6·1 to 8·6)

Tropical Latin America 10·4 (10·1 to 10·7) 11·4 (11·1 to 11·8) 11·4 (11·0 to 11·8) 9·3% (4·7 to 14·5) –0·5% (–3·6 to 2·6)

Western Europe 19·4 (19·1 to 19·8) 12·8 (12·4 to 13·2) 11·8 (11·4 to 12·2) –39·1% (–41·1 to –37·0) –7·3% (–8·5 to –6·1)

Western sub-Saharan Africa 16·0 (12·3 to 19·2) 15·9 (12·9 to 18·9) 15·6 (12·6 to 18·5) –2·3% (–22·7 to 32·9) –2·0% (–15·8 to 14·5)

(Table 2 continues on next page)
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group, the total deaths over the past 5 years were 
summed together and divided by the sum of the 
population over the past 5 years. This value was then 
multiplied by 100 000 to produce mortality rates per 
100 000. Five custom age groups were calculated (10–29, 
30–49, 50–69, and ≥70 years).

Role of the funding source
Coauthors affiliated with the funder of the study provided 
feedback on initial maps and drafts of this manuscript; 
otherwise, the funder had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report.

Results
Trends in suicide mortality rates across time and location
Globally, 746 000 deaths (95% UI 692 000–800 000) 
from suicide occurred in 2021, of which 519 000 
(485 000–556 000) were among males and 227 000 
(200 000–255 000) were among females (table 1). The 
overall age-standardised mortality rate in 2021 was 
higher for males (12·8 deaths [12·0–13·7] per 100 000) 
than for females (5·4 [4·8–6·0] per 100 000; table 2). 
The age-standardised mortality rate for all sexes 
combined decreased over the study period, from 
14·9 deaths (12·8–15·7) per 100 000 in 1990 to 9·0 deaths 

(8·3–9·6) per 100 000 in 2021, representing a decline of 
39·5% (29·6–43·7). However, the rate of decrease was 
lower for males (33·5% [24·4–38·7]) than for females 
(50·3% [38·1–56·4]). Globally, there was no notable 
difference in age-standardised mortality rate before and 
after the start of the COVID-19 pandemic: in 2019, it 
was 9·2 deaths (8·6–9·7) per 100 000 and in 2021 it was 
9·0 deaths (8·3–9·6) per 100 000.

While global declines in age-standardised mortality 
rate from suicide have occurred over the study period, 
there has been wide variability at the regional level 
(table 2). In 2021, the age-standardised mortality rate 
for all sexes combined was highest in eastern Europe 
(19·2 deaths [95% UI 17·5 to 20·8] per 100 000), 
southern sub-Saharan Africa (16·1 deaths [14·0 to 18·3] 
per 100 000), and central sub-Saharan Africa (14·4 deaths 
[11·0 to 19·1 per 100 000]; figure 1). Since 1990, 
four regions have had increases in age-standardised 
mortality rate for all sexes combined, the largest 
increase being in central Latin America, followed by 
Andean Latin America, Tropical Latin America, and 
high-income north America (table 2). The substantial 
increase in central Latin America (38·9% [25·5 to 
53·0]) was the result of a 36·2% (21·9 to 50·6) increase 
among males and a 60·0% (40·1 to 79·8) increase 
among females. In Andean Latin America, however, the 

Mortality rate per 100 000 Percentage change

1990 2019 2021 1990–2021 2019–21

(Continued from previous page)

Females

Global 10·9 (7·9 to 12·1) 5·4 (4·7 to 6·1) 5·4 (4·8 to 6·0) –50·3% (–56·4 to –38·1) –0·6% (–9·0 to 9·0)

Andean Latin America 2·7 (2·3 to 3·1) 2·6 (2·1 to 3·1) 2·3 (1·8 to 2·8) –13·2% (–32·4 to 9·5) –10·8% (–19·1 to –1·6)

Australasia 5·3 (5·1 to 5·5) 5·7 (5·4 to 5·9) 5·3 (5·1 to 5·6) 1·0% (–4·3 to 6·7) –6·2% (–8·0 to –4·5)

Caribbean 8·2 (7·6 to 8·7) 3·9 (3·2 to 4·4) 3·6 (3·0 to 4·3) –55·9% (–62·2 to –48·6) –5·8% (–12·8 to 1·9)

Central Asia 5·6 (5·4 to 5·9) 4·8 (4·5 to 5·1) 4·6 (4·1 to 5·1) –19·0% (–28·1 to –9·2) –5·3% (–12·8 to 2·7)

Central Europe 7·5 (7·3 to 7·8) 3·6 (3·4 to 3·8) 3·3 (3·0 to 3·7) –55·7% (–59·4 to –51·5) –6·2% (–13·5 to 0·5)

Central Latin America 1·5 (1·4 to 1·5) 2·4 (2·3 to 2·5) 2·3 (2·0 to 2·6) 60·0% (40·1 to 79·8) –3·3% (–12·8 to 6·0)

Central sub-Saharan Africa 6·8 (4·9 to 8·6) 6·3 (4·3 to 9·0) 6·2 (4·3 to 8·9) –8·3% (–33·5 to 33·4) –0·3% (–6·1 to 6·4)

East Asia 20·9 (12·2 to 25·3) 5·6 (4·3 to 7·3) 5·6 (4·4 to 7·5) –73·2% (–80·6 to –56·2) –0·6% (–26·4 to 37·6)

Eastern Europe 9·3 (9·1 to 9·4) 6·2 (5·9 to 6·6) 6·1 (5·5 to 6·9) –34·2% (–41·1 to –26·4) –1·9% (–13·6 to 10·8)

Eastern sub-Saharan Africa 7·7 (5·8 to 9·2) 5·4 (4·4 to 6·6) 5·4 (4·4 to 6·6) –30·1% (–43·2 to –5·2) –0·7% (–8·4 to 7·8)

High-income Asia Pacific 10·3 (9·7 to 12·8) 8·2 (6·9 to 8·6) 8·2 (7·0 to 8·7) –20·4% (–43·2 to –14·6) 0·3% (–1·5 to 2·0)

High-income North America 4·8 (4·7 to 4·9) 5·9 (5·8 to 6·0) 5·7 (5·5 to 5·9) 19·3% (15·1 to 23·8) –3·1% (–5·2 to –0·9)

North Africa and Middle East 3·3 (2·2 to 3·8) 2·0 (1·6 to 2·4) 1·9 (1·5 to 2·3) –41·1% (–50·3 to –13·1) –5·0% (–8·5 to –1·0)

Oceania 4·2 (3·3 to 5·2) 3·3 (2·7 to 4·7) 3·2 (2·5 to 4·6) –24·1% (–37·2 to 2·0) –4·3% (–9·4 to 0·4)

South Asia 14·3 (9·6 to 16·8) 8·6 (6·6 to 9·8) 8·7 (6·7 to 10·1) –39·2% (–49·7 to –8·6) 0·6% (–12·0 to 15·8)

Southeast Asia 4·1 (3·1 to 4·6) 2·4 (2·0 to 3·0) 2·3 (1·9 to 2·9) –44·0% (–53·0 to –22·6) –2·9% (–11·1 to 6·4)

Southern Latin America 4·8 (4·6 to 4·9) 4·1 (3·9 to 4·3) 3·7 (3·5 to 3·9) –22·5% (–27·6 to –16·8) –10·1% (–12·6 to –7·6)

Southern sub-Saharan Africa 8·9 (6·2 to 10·4) 6·5 (5·1 to 7·8) 6·5 (5·1 to 8·1) –26·6% (–41·3 to –9·2) 0·5% (–7·4 to 8·8)

Tropical Latin America 2·7 (2·6 to 2·8) 2·9 (2·9 to 3·0) 3·0 (2·9 to 3·1) 10·1% (5·0 to 14·8) 1·8% (–2·3 to 5·2)

Western Europe 6·9 (6·6 to 7·0) 3·8 (3·6 to 3·9) 3·5 (3·3 to 3·6) –49·3% (–50·8 to –47·7) –8·1% (–9·2 to –6·9)

Western sub-Saharan Africa 4·5 (3·6 to 5·6) 4·1 (2·8 to 5·1) 4·0 (2·7 to 5·1) –10·6% (–32·0 to 19·3) –2·0% (–14·0 to 12·1)

Table 2: Age-standardised mortality rates due to suicide per 100 000 population, by sex and region in 1990, 2019, and 2021, and percentage changes, 1990–2021 and 2019–21
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increase occurred only among males, with a rise of 
25·6% (–0·4 to 53·6), while the rate for females 
declined by 13·2% (–9·5 to 32·4). Conversely, high-
income north America had an increase in 
age-standardised mortality rate between 1990 and 2021 
for females (19·3% [15·1 to 23·8]), with only a slight 
change in the rate for males (1·7% [–1·7 to 5·1]). 
Tropical Latin America, however, had a similar rate of 
increase for males (9·3% [4·7 to 14·5]) and females 
(10·1% [5·0 to 14·8]). Overall, eastern Europe had the 
highest age-standardised mortality rate for males 
(34·2 deaths [30·9 to 37·5] per 100 000) in 2021, despite 
decreasing by 21·9% (14·2 to 29·3) since 1990. Among 
females, the age-standardised mortality rate in 2021 
was highest in south Asia (8·7 [6·7 to 10·1]), despite 
a decrease of 39·2% (8·6 to 49·7) since 1990.

The largest improvement occurred in east Asia, where 
the age-standardised mortality rate decreased by 65·7% 
(95% UI 47·5–72·6), from 21·1 deaths (14·3–24·1) per 
100 000 in 1990, to 7·2 deaths (6·0–8·8) per 100 000 in 2021 
(table 2), with decreases among males (58·4% [35·0–69·2]) 
and females (73·2% [56·2–80·6]). The second largest 
overall decline occurred in western Europe, which had 
a reduction of 40·8% (38·9–42·5), followed by central 
Europe, with a decline of 39·8% (36·0–43·8). Age-
standardised mortality rates due to suicide in 1990, 2019, 
and 2021 along with percent changes from 1990 to 2021 at 
the national level are available in appendix 1 (pp 26–38).

Trends in suicide mortality rates by age group
Age-specific mortality rates by sex among four distinct age 
groups are shown in appendix 1 (pp 16–17, 24–25). 
Globally, the highest mortality rate occurred in those 
aged 70 years and older among both males (37·9 deaths 
[95% UI 33·4–41·4] per 100 000) and females (15·6 
[12·7–18·0] per 100 000), with declines in mortality rate 
occurring among males and females with each younger 
age group. Among females aged 10–29 years, south Asia 
had the highest mortality rate (11·6 [9·5–13·6] per 100 000) 

among all GBD regions. Among males of the same age 
group, the mortality rate was highest in eastern Europe 
(25·7 [24·0–27·5] per 100 000). In the 30–49 years age 
group, the highest regional rates were estimated in 
the high-income Asia Pacific region for females 
(11·8 [9·5–12·7] per 100 000) and in eastern Europe for 
males (59·2 [55·5–63·3] per 100 000). Central sub-Saharan 
Africa had the highest rates of suicide deaths for females 
in the 50–69 years age group (15·1 [9·4–22·7] per 100 000), 
while for males in this age group eastern Europe had 
the highest rate (53·9 [50·3–58·1] per 100 000), closely 
followed by central sub-Saharan Africa (51·9 [36·0–73·5] 
per 100 000). Among those aged 70 and older, the mortality 
rate for males was highest in central sub-Saharan Africa 
(122·0 [85·9–172·0] per 100 000), while for females it was 
highest in east Asia (30·9 [23·4–40·1] per 100 000). The 
rates of suicide by age group at the national level are 
presented in appendix 1 (pp 64–78).

We provide the ranking of suicides among the leading 
causes of death from 2017 to 2021 in appendix 1 
(pp 24–25). At the global level, suicide was the third 
leading cause of death among males and females aged 
10–29 years. Notably, suicide ranked as the number 
one cause of death among both males and females of that 
age group in Australasia, high-income Asia Pacific, 
southern Latin America, and western Europe. Suicide 
was the leading cause of death in several other age groups 
at the regional level. The rank of suicides by age group at 
the national level is presented in appendix 1 (pp 64–78).

Trends in mean age at time of death by location
Patterns of change in the mean age at the time of death 
from suicide varied by super-region (figure 2). The global 
mean age at death from suicide was 42·6 years (95% UI 
36·8 to 45·1) in 1990 and 47·0 years (43·3 to 50·3) in 
2021. For males globally, the mean age at death increased 
by 4·0 years (0·0 to 9·8), from 43·0 years (38·0 to 45·8) 
in 1990 to 47·0 years (43·5 to 50·6) in 2021 (appendix 1 
pp 39–50). Similarly, for females globally, the mean age 

Figure 1: Age-standardised mortality rate from suicide per 100 000 population, males and females combined, 2021
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increased by 5·0 years (–0·4 to 14·9), from 41·9 years 
(30·9 to 46·7) in 1990 to 46·9 years (41·2 to 52·8) in 2021.

Among regions, east Asia had the largest increase in 
age at death from suicide, from 45·1 years (95% UI 
30·9–51·7) to 58·8 (48·8–71·9) for all sexes combined 
(appendix 1 pp 39–50). In the eastern sub-Saharan Africa 
and western sub-Saharan Africa regions, the mean age of 
death from suicide among males decreased between 
1990 and 2021. For all sexes combined, western sub-
Saharan Africa had a lower mean age of death in 2021 
than in 1990. Across the study period, the south Asia 
super-region and north Africa and the Middle East super-
region consistently had the youngest mean age of death 
from suicide (figure 2), while the high-income super-
region and southeast Asia, east Asia, and Oceania 
super-region had the oldest.

National-level estimates are provided for mean age 
and disaggregated by sex in appendix 1 (pp 39–50), 
including the differences in mean age by Socio-
demographic Index (SDI). The mean age increased by 
several years within locations at each level of the SDI, 
except in locations characterised as low SDI, where the 
mean age was largely unchanged from 1990 to 2021 
(appendix 1 p 39).

Firearm-related suicide
Figure 3 shows a global map of firearm-related suicides. 
The countries with the highest age-standardised 
mortality rate due to suicide from firearms in 2021 were 
the USA (6·19 deaths [95% UI 5·96–6·42] per 100 000 
population), Uruguay (3·61 [3·34–3·87] per 100 000), and 
Venezuela (3·04 [2·31–3·88] per 100 000 (appendix 
pp 79–87; GBD Compare). The territory of Greenland 

also had a high rate (12·9 [7·70–19·4] per 100 000), 
although, given its small population size, the total 
number of firearm-related suicides was low in 2021 
(8·25 deaths [4·83–12·3]). Among males who died from 
suicide globally in 2021, 9·7% (7·9–12·0) of deaths were 
caused by firearms (table 1). For females, the percentage 
of suicide deaths from firearms was 2·9% (2·1–3·7). 
High-income north America had the highest proportion 
of suicide deaths due to firearms in 2021, by a large 
margin, for both males (52·3% [51·8–52·8]) and females 
(28·2% [27·5–28·9]). The second-leading region by 
proportion of suicides due to firearms was southern 
Latin America (17·0% [16·3–17·6] for males and 7·2% 
[6·6–8·0] for females. Among all sexes combined, there 
was no substantial difference between the mean age of 
suicide death by firearm (46·5 years [39·5–53·4]) versus 
suicide by any other means (47·0 years [43·5–50·7]; 
appendix 1 p 23). However, females who died from 
firearm suicides were on average younger (43·8 years 
[34·8–52·1]) than females who died from other forms of 
suicide (47·0 years [41·3–53·3]).

Incidence of suicide attempts
We calculated the incidence–mortality ratio to assess the 
frequency of suicide attempts requiring medical care that 
did not result in a death, and found stark variance 
between males and females (table 1; appendix 1 pp 51–63). 
In 2021, the incidence–mortality ratio of suicide globally 
was much higher for females (14·47 [95% UI 11·31–18·11]) 
than for males (4·27 [3·54–5·16]). This trend was 
consistent for all 21 regions, with incidence–mortality 
ratios being around 2–4 times higher for females than for 
males. This difference was highest in north America, 

Figure 2: Time trend of mean age of death due to suicide from 1990 to 2021, for all ages and sexes combined, by super-region
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with one in 30·7 attempts (25·2–36·5) resulting in 
a death for females, and one in 6·3 attempts (5·2–7·5) 
resulting in a death for males.

Discussion
Deaths from suicide remain an important cause of 
preventable mortality across the globe, with 746 000 such 
deaths in 2021. Trends in age-standardised mortality rate 
over the past several decades show large improvements, 
with a decline of 39·5% since 1990, but this trend is 
not consistent throughout the world or by demographic 
group. Age-specific and sex-specific estimates yield 
important insights, showing that the number of deaths 
for males was more than twice that for females, and the 
mean age of death at the time of suicide has been steadily 
rising. Several regions also saw sharp increases in age-
standardised mortality rate over the study period, and 
firearms as a means of suicide remain an important 
contributor in some locations. An understanding of 
persistent demographic differences in suicide patterns 
and the changing distribution across age groups over 
time is essential to support targeted suicide reduction 
efforts.

In addition to geographical trends, our study identifies 
several age-specific and sex-specific patterns of suicide, 
which could have important implications for prevention 
efforts. Our analysis of mean age at the time of death 
shows that both males and females are dying from 
suicide later in life, relative to the mean age at the time of 
death in 1990. This rise in mean age of death might be 
influenced by efforts focused on the prevention of suicide 
among younger people, such as providing access to 
essential screening services or expanding mental health 
programmes for youth.33 Strong health systems have the 
potential to support individuals with mental health 
problems, in addition to providing potentially life-saving 
treatment for less lethal suicide methods. In communities 
with limited access to high-quality health care and 

a scarcity of mental health programmes, however, 
particularly in low socioeconomic settings, the mean age 
of suicide is much lower. Conversely, the rise in mean 
age of suicide deaths in some locations might indicate 
deficiencies in socioeconomic support systems and 
a paucity of strategies for ageing populations.6 Factors 
such as isolation, absence of social or familial support, 
inadequate social security and retirement plans, chronic 
illness, insufficient or low-coverage insurance, and the 
absence of mental health resources for middle-aged and 
older adults are critical risk factors contributing to 
suicide in middle and older age groups.6

Although the mean age at death is generally trending 
upward, our results show it remains a persistent leading 
cause of death for young people, between age 10 years and 
49 years, in many areas of the world. Young people in 
central and eastern Europe have a high risk for suicide that 
can be attributed to alcohol and substance use,34 as well as 
to mental and behavioural health problems.35 Young adults 
in central Asia also have higher age-specific mortality rates 
that have been associated with higher rates of mental 
illness, declines in the standard of living, unemployment, 
and feelings of ambiguity or hopeless ness about the 
future.36 One study looking at adolescent suicides across 
low-income and middle-income countries noted that the 
driving factors of youth suicide often differ between high-
income and low-income areas.37 For example, young 
people living in some low-income nations are more 
impacted by political tensions, limited health-care 
resources, poverty, or a higher disease burden.37 Our study 
identifies suicide as a leading cause of death for young 
people in both high-income and low-income locations. 
Some studies implicate interpersonal issues such as family 
conflict as a leading driver of youth suicide in some higher-
income nations.38,39 It is important to note that risk factors 
for suicide among younger generations are complex and 
often the result of a combination of psychological, cultural, 
and social influences. An abundance of caution must be 

Figure 3: Age-standardised mortality rate for firearm-related suicides per 100 000 population, males and females combined, 2021
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taken when designing intervention approaches for young 
people, as drivers of suicide in young people are highly 
variable and must incorporate a tailored, public health 
approach to prevention.

Differences between male and female suicides have 
long been studied.40–42 Our study shows that female 
suicide mortality rates have largely declined since 1990, 
by as much as 50% globally across all ages which included 
remarkable reductions in east Asia (73%), the Caribbean 
(56%), and central Europe (56%). Unfortunately, suicide 
mortality rates among females in central Latin America, 
high-income north America, and tropical Latin America 
have increased over the study period. Similar to 1990, 
countries in south Asia and high-income Asia Pacific still 
carry some of the highest burden of female suicide 
mortality. In 2020, in India, the highest suicide death 
rates were among educated women, with family problems 
being the most commonly cited contributing factor.43 The 
varying patterns of suicide across locations for females 
emphasise the need for local strategies for suicide 
prevention. On both a global scale and for each of 21 GBD 
regions, the incidence of suicide attempts among females 
was notably higher than that among males, despite the 
overall age-standardised mortality rate being much higher 
for males across the period studied. Females over-
whelmingly attempted suicide more often than males, 
but males are far more likely to die from it, a pattern that 
has been referred to as the gender paradox of suicide.44 
A leading factor is the choice of means of suicide, where 
males are more likely to use highly lethal methods, such 
as firearms.45

Firearms are considered the most lethal means of 
suicide,46 but our study shows that only a few countries 
had a high proportion of firearm-related suicide deaths, 
particularly the USA, Uruguay, and Venezuela. Notably, 
in 2021, 90·0% of suicide deaths by a firearm were 
located in areas with just 52·1% of the global population.25 
Abundant research has shown that high rates of firearm-
related suicide deaths are linked to rates of firearm 
possession.47–49 Particularly within the USA, research 
consistently finds a correlation between firearm 
ownership and suicide,50–52 and that owning a firearm 
increases the risk of death from suicide.53,54 One study 
looking at data from the Small Arms Survey and the 
National Violent Death Reporting System found that 
firearm suicide rates are about twice as high among 
USA-born suicide decedents compared with their 
foreign-born counterparts.55

Many individual and societal factors are associated with 
suicide, including mental illness,56 early developmental 
experiences,18,23 social isolation,18 and economic insecurity.20 
The stigmatised nature of these underlying risk factors 
can prevent individuals from receiving appropriate help in 
many communities.6 Deaths from suicide are preventable, 
and many studies show the need to implement proximal, 
evidence-based interventions directed at suicide, including 
those in the WHO Mental Health Action Plan,6 and the 

WHO Live Life Implementation Guide,20 as well as 
improving more distal social determinants of health. 
Successful strategies to reduce suicide differ between 
high-income and low-income settings, however.20 
Interventions directed at low-income countries should 
incorporate a comprehensive approach that goes beyond 
mental health care and addresses the socioeconomic 
factors contributing to distress. Strengthening social 
support systems is crucial, as strong community networks 
can provide a buffer against the social isolation often 
associated with suicide risk.24 Additionally, public 
awareness campaigns that reduce stigma surrounding 
suicide and encourage help-seeking behaviour can create 
a more supportive environment. Promoting protective 
factors, such as family stability and social integration, and 
addressing harmful cultural practices that might increase 
suicide risk are crucial in the long-term reduction of 
suicides.20 Although interventions focused exclusively on 
mental health might be insufficient in some cases, it 
remains crucial to improve access to mental health care, 
particularly in low-income settings. Integrating mental 
health care into primary health systems can improve 
access and reduce stigma, making services more widely 
available to underserved populations.6

Our study has several limitations, including those that 
are described for the overall GBD enterprise.27 Estimates 
of suicide mortality and suicide hospitalisations are 
subject to a lag in reporting and a scarcity of data in some 
locations, particularly from low-income and middle-
income countries. According to previous studies57 and 
WHO,58 suicide is under-reported more often than other 
causes of death for numerous reasons. There is often 
a delay in assigning the intent to a death until a post-
mortem examination is completed in many countries. It 
is likely that such cases will be recorded as undetermined 
until then. When high-quality data are available, the 
reported cause of death might not have enough detail to 
assign directly to a GBD cause. We redistributed these 
incorrectly or vaguely assigned causes of death to 
appropriate, plausible underlying causes of death.25,30 
Additionally, the years of estimation since the COVID-19 
pandemic face unique challenges that will not be 
completely understood until additional data are available. 
Those challenges include the impact of post-COVID-19 
condition (also known as long COVID),59 as well as the 
impact of social challenges during the pandemic.60 
Furthermore, the calculation of mean age at the time of 
suicide death is not standardised for different population 
age structures. Because of this, aggregate estimates are 
driven by the most populous locations. Consequently, it 
is not immediately clear whether an increase in the mean 
age at death is due to an improvement in suicide 
reduction among younger populations or whether it is 
due to an ageing population.61 Lastly, the method of 
suicide that is chosen has crucial implications for policy 
and intervention strategies. Currently, we are only able to 
provide estimates of means of suicide by two categories: 
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those from firearms and those from other means. While 
estimates of suicides by firearm are imperative for 
reduction efforts in a small number of countries 
identified in this study, other means of suicides, such as 
hangings and poisonings, are far more prevalent in other 
areas of the world and require additional data collection 
efforts to quantify and understand their burden.

Future cycles of GBD will expand upon the estimation 
of causes of death by disaggregating broad categories 
into more detailed causes, where possible. Future 
iterations will focus on collecting and analysing data to 
further inform the burden of suicide by quantifying 
additional means. Subsequent studies will be able to 
offer a more complete understanding of how additional 
means of suicide—including hangings, poisonings 
(those by pesticides and those by non-pesticide 
substances), and self-immolation—vary by location, sex, 
and age. We anticipate that this increased understanding 
will enable and strengthen more effective and actionable 
insights for policy making.

Progress in reducing suicide mortality has been laudable 
in some regions and within some age groups; however, 
even in areas where reduction efforts have been sustained, 
suicide remains an important preventable contributor 
to the burden of disease across all locations. Contemporary 
analyses by location that encompass details on age and sex 
are necessary for informing future suicide prevention 
initiatives, along with modifying existing ones. Caution 
must be given to ensure that strategies are not applied to 
locations and populations where they are not well suited; 
suicide prevention approaches are not universally 
transferrable. More evidence regarding effective reduction 
strategies to fit within the context of regional and national 
needs is necessary to reduce this important and 
preventable cause of death.
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