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ATG=Antigua and Barbuda, VCT=Saint Vincent and the Grenadines, BRB=Barbados, COM=Comoros, DMA=Dominica, GRD=Grenada, MDV=Maldives, MUS=Mauritius,
LCA=Saint Lucia, TTO=Trinidad and Tobago, TLS=Timor-Leste, SYC=Seychelles, MLT=Malta, SGP=Singapore, MHL=Marshall Islands, KIR=Kiribati, SLB=Solomon Islands,
FSM=Federated States of Micronesia, VUT=Vanuatu, WSM=Samoa, FJI=Fiji, TON=Tonga
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Fig 4 | Percentage change in age standardised mortality rate from suicide for men and women combined, 1990 to 2016
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Fig 5 | Age specific mortality rate from suicide by Global Burden of Disease super region and five year age groups for women and men, 2016
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study found that suicide deaths were in the leading 
10 causes of death across eastern Europe, central 
Europe, high income Asia Pacific, Australasia, and 
high income North America. When ranked by age 
standardised years of life lost rates, suicide was the 
leading cause of death in high income Asia Pacific 
and was among the top 10 leading causes in eastern 
Europe, central Europe, western Europe, central Asia, 
Australasia, southern Latin America, and high income 
North America. Suicide continues to be an important 
cause of mortality in most countries worldwide, but 
it is promising that both the global age standardised 
mortality rate and years of life lost rate from suicide 
have decreased by a third between 1990 and 2016. 
Globally, the decline in the age standardised mortality 
rate from suicide (32.7%) we noted is similar to that 
estimated by the Global Burden of Disease Study 2016 
for all cause mortality (30.6%).23 Whether the decline 
in suicide mortality is due to suicide prevention 
activities, or whether it reflects general improvements 
to population health, warrants further research.

The decline in the age standardised mortality rate 
has not been universal. There is considerable variation 
in suicide mortality and rates of change between 
the sexes, across age groups, and between regions. 
Consistent with previous research, men had higher 
rates of suicide at all time points, for all age groups 
except for among those aged 15 to 19.27-29 In this age 
group women had consistently higher rates of suicide 
mortality; however, this gap narrowed between 1990 
and 2016 to almost parity in 2016. A greater decline 
in the global suicide mortality rate was estimated for 
women (49.0%) than men (23.8%), and if this trend 
continues, differences in suicide mortality by sex will 
continue to widen. The association between lower 
levels of Socio-demographic index and higher female 

to male ratios warrants further research to understand 
if this pattern reflects a higher level of behaviour 
related to suicide among women in these countries, 
or a relatively higher level of lethality of the means 
used by women in countries with lower development 
contexts.18 28 30 Regional variation is also apparent. 
For example, post-communist privatisation and the 
Russian economic crisis of 1998 were followed by 
increases in suicide mortality in eastern Europe, in 
contrast to a general pattern of decreasing mortality 
rates overall.31 32 Much of the global estimated decline 
is owing to the large decrease in suicide mortality in 
China during the study period, and the lower but still 
important decrease in India. The changes observed 
in China have been attributed to economic growth, 
urbanisation, improved standards of living, and better 
access to medical care in rural areas.33 34 Page and 
colleagues report that the share of pesticide poisoning 
suicides, the most common means of suicide in China, 
decreased from 55% to 49% between 2006 and 
2013.35 Further research to understand if changes to 
availability or lethality of pesticides has contributed 
to this decline could suggest a scalable public health 
intervention for other similar contexts.

Taken as a whole, these patterns reflect a complex 
interplay of factors, specific to regions and nations, 
including sociodemographic, sociocultural, and 
religious factors6 36; levels of economic development, 
unemployment and economic events 7 9; distribution 
of risk factors, such as exposure to violence or use of 
alcohol and drugs 8 10; choices of and access to means 
of suicide 12 37; and patterns of mental illness and as 
well as culturally specific relations with suicide.15 21 
Moreover, although the decrease in suicide mortality 
has been substantial during the period 1990 to 2016, 
if current trends continue, only 3% of 118 countries 
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Fig 6 | Ratio of female to male age standardised mortality rate for suicide by Socio-demographic index level by location, 2016. Location codes are 
described in full in supplementary table 5
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will attain the Sustainable Development Goals target 
to reduce suicide mortality by one third between 2015 
and 2030.38

Strengths and weaknesses of this study
In estimating suicide mortality rates by using methods 
that are comparable over time and between countries 
for the period 1990 to 2016, this study provides 
comprehensive estimates of suicide mortality and years 
of life lost by age, sex, region, and country. In addition, 
this study improves on country-level estimates 
through data standardisation and redistribution of 
insufficiently detailed or implausible cause of death 
codes, which is particularly relevant for suicide 
deaths. This study is limited by the gaps in data, 
especially among low and middle income countries, 
and variations in data quality in the Global Burden 
of Disease Study. The Global Burden of Disease Study 
2016 employs data standardisation and evaluations of 
data quality in a sophisticated modelling framework 
that borrows strength across space and time to 
address some of these issues.23 Because of the social, 
cultural, religious, and sometimes legal ramifications 
of a death by suicide, there are additional concerns 
with respect to under-reporting of suicide. A recent 
systematic review concluded that in general, suicide 
deaths are under-reported, although more research 
on the reliability of suicide data, especially in low 
and middle income countries, is needed.25 Moreover, 
under-reporting and misclassification of suicide 
could be affected by sociocultural factors,39 resulting 
in differential misclassification. Owing to this, 
lower rates in countries with religious and cultural 
sanctions against suicide should be interpreted with 
caution. Although the Global Burden of Disease Study 
2016 method to reclassify garbage codes adjusts for 
some of this misclassification,23 this could still be a 
conservative estimate of the suicide mortality rate if 
suicide deaths are wrongly assigned to other plausible 
causes, such as unintentional injuries, when deaths are 
recorded.22 25 This paper has not reported the burden 
of suicide attributable to risk factors such as mental 
disorders, drug and alcohol use, or violence  10  14; 
further research quantifying the contribution of these 
and other risk factors to suicide mortality would be 
useful in informing interventions to prevent suicide.

Conclusion and policy implications
Although there has been progress on reducing 
suicide mortality in recent decades, suicide remains 
an important preventable contributor to the global 
burden of disease across all regions. National, 
regional, sex, and age related variations yield insight 
which can inform suicide prevention initiatives, 
adding to existing effective suicide prevention 
interventions.17 Sociocultural and economic factors 
must also be considered, as temporal and global 
patterns underscore their likely contribution to suicide 
mortality.7 9 A continued focus on strengthening data 
on suicide deaths is needed, including accurately 
capturing suicide deaths in low and middle income 

countries,25 as well as data on means of suicide.11  40 
Similarly, more evidence on effective suicide 
prevention interventions is needed, particularly in 
low and middle income countries. The evaluation of 
national and regional suicide prevention strategies, 
such as Preventing Suicide in England,41 the National 
Suicide Prevention Plan 2015-2020 for Guyana,42 and 
the Fiji National Mental Health and Suicide Prevention 
Policy will provide evidence to support the public 
health community to strengthen effective efforts and to 
redirect activities that are not impactful.5 17 43 However, 
care must be taken to not apply strategies that work to 
dissimilar contexts. Research must continue to build 
the evidence base for effective interventions that are 
sensitive to regional and national contexts to address 
this continuing public health concern.
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