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ABSTRACT

Global, regional, and national levels and trends in income
inequalities in the burden of suicide from 1990 to 2019

Doo Woong Lee
Dept. of Public Health
The Graduate School
Yonsei University

Background: Understanding how economic and social determinants impact suicide
and monitoring the trends in suicide burden over time is necessary for the
development and implementation of effective policy and practices that can address
social inequalities and prevent suicide at a population level. We aimed to describe the
global, regional, and national levels and trends in burden of suicide and to estimate
which factors are associated with burdens of suicide. We also aimed to measure how
suicide death rate is disproportionately distributed by country’s Gini coefficient or
socio-demographic index (SDI).

Methods: In this secondary analysis of the Global Burden of Disease, Injuries, and
Risk Factors Study (GBD) 2019, we extracted data for suicide deaths rate and its
burdens (disability-adjusted life-years, years lived with disability, and years of life
lost) using the GBD Results Tool. We estimated annual average percentage change

(AAPC) with joinpoint regression analysis from 1990-2019, and evaluated which



were the major risk factors to suicide death rate, and measured suicide inequality
across countries with different Gini coefficient or SDI.

Results: GBD 2019 estimated 759,028 (95% uncertainty interval, 95% UI 685,390 to
831,857) deaths globally from suicide in 2019, along with its 9.4 age-standardized
death rate (ASDR) from suicide death per 100,000. In joinpoint regression analysis,
the global decreasing trend in ASDR of suicide was shown with its AAPC of -1.67%
(-1.85% to -1.50%, p-value < 0.001). The similar trend of decreasing was also shown
in other GBD regions. However, some joinpoint periods among 21 GBD regions were
not constant in decline of ASDR suicide death, rather, reversed to increase or slowed
to decreasing trend, explained by economic crisis occurred within the period. Our
model explained 68.1% on suicide death rate, considering economic, socio-
demographic, and epidemiologic risk factors. Among these, Gini coefficient was the
major factors with its relative importance of 44.6% and regression coefficient of 17.64
(p-value=0.0305), followed by SDI with its relative importance of 42.3% and
regression coefficient of -3.82 (p-value=0.5555).

Higher Gini coefficient (more disproportionately income distributed) was estimated
to have higher rate of suicide death (Gini coefficient > 0.6, rate ratio, RR: 1.281, 95%
confidence interval, 95% CI: 1.121to 1.463, compared to lowest group). Countries in
low SDI group had higher rate of suicide death (RR: 1.883, 95% CI: 1.595 to 2.223,
compared to highest group). The suicide death rate was disproportionately
concentrated among countries with greater income disparities (higher Gini
coefficient) or with lower SDI. Inequality of suicide according to Gini coefficient or

SDI increased from 1990 to 2019.

vi



Conclusion: Burden of suicide has been reduced since 1990, but in certain period
where economic crisis occurred it increased. Countries’ income disparity and SDI are
related with suicide burden. Disproportion of suicide death rate in countries with
higher Gini coefficient has been greater since 1990. It is reasonable to consider the
income disparities as a major component when making suicide prevention strategies

for the population.

Keywords: Global Burden of Disease, Suicide, Income disparity, Gini coefficient,

Socio-demographic Index
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I. Introduction

1. Background

Suicide is a critical public health concern of global importance, with an
estimated 800,000 suicide deaths per year, which is a 33% increase over two decades'.
It is a major preventable cause of premature mortality worldwide, causing as many
fatalities as war and homicide combined. Recognizing the importance and urgency of
reducing global levels of suicide mortality, the World Health Organization (WHO)
member states have committed to working toward a 10% reduction in global suicide
death rates by 2030 as part of the Comprehensive Mental Health Action Plan®”.
Proposed actions include the provision of comprehensive, integrated mental health
services and national suicide prevention strategies, with special attention to vulnerable
populations identified as having an increased risk for suicide*’. Suicide mortality is
also one of the indicators covered in the United Nations (UN) Sustainable
Development Goal (SDG) 3.4.2, which is used to measure progress toward a targeted
one-third reduction in premature mortality from noncommunicable diseases through
the prevention, treatment, and promotion of mental health and well-being™*’.

Suicidal behaviors show marked differences across age groups, gender, and
geographic regions®’. The causes of suicide are diverse and multifactorial®’. Various
individual-level risk factors have been reported to be associated with suicide,

including previous suicide attempts, mental health problems, harmful use of alcohol,



drug use, job or financial loss, relationship breakdown, trauma or abuse, violence,

11 Identifying risk factors for

conflict or disaster, and chronic pain or illness
individuals’ suicide enables clinicians to assess patients and implement
interventions'2. Moreover, family, community, and societal levels of environmental
factors have also been related to the risk of suicide”**°. Suicide death rates vary
greatly across countries, where many country-level factors also act differently’-'*2°.
Understanding both individual and national levels of suicide risk factors is needed to
construct effective suicide prevention programs and policies®'*". Socioeconomic
development differs across countries, which might play an important role in the global
inequality of suicide”'®?. Understanding how societal determinants impact suicide
and monitor the trends in suicide burden over time is necessary for the development
and implementation of effective policies and practices that can address social
inequalities and prevent suicide at population level”'®*°,

Nevertheless, suicide is still stigmatized in many countries. Thus, it is very
likely that it is underreported owing to stigma, criminalization, and weak surveillance
systems'’. As a result, obtaining high-quality data on suicide is difficult, particularly
in countries that do not have reliable vital registration data'’. Using a variety of
analytics and data processing, the Global Burden of Disease Study 2019 provides
internationally comparable estimates of suicide mortality and the associated burden
on a global scale’. In this context, this study aimed to provide a comprehensive
assessment of the levels and trends in suicide burden at global and regional national

levels between 1990 and 2019. The burden of suicide was assessed in terms of crude

and age-standardized rates from suicide mortality, years of life lost (YLL) owing to



premature suicide mortality, years of life lived with disability (YLD) in people who
attempted suicide, and disability-adjusted life-years (DALY)'®*2. In addition, we
assessed the association between country-level income inequality and suicide
mortality by merging GBD data with the World Bank Open Data, International Labor

Organization STAT, and the Standardized World Income Inequality Database®**



2. Study objectives

The first aim of this study was to determine the suicide death rate and disease
burden as YLL owing to premature suicide mortality, YLD in people who attempted
suicide, and DALY of the global, regional, and national levels and trends of suicide
from 1990 to 2019 by using a comprehensive approach, including a trend analysis
with the data collected from GBD 2019.

Second, this study aimed to estimate possible risk factors mainly
socioeconomic factors attributable to the suicide death rate.

Third, by confirming which factors have a major influence on the suicide rate
of countries through the preceding analysis, we intended to analyze the extent of the
disparities between the factors and suicide death rates of countries while comparing

differences between 1990 and 2019.



I1. Literature Review

1. Global Burden of Disease Study

GBD provides a tool to quantify health loss from hundreds of diseases,
injuries, and risk factors, so that health systems can be improved, and disparities can

be eliminated®®?®

. To align health systems with the populations they serve,
policymakers first need to understand the true nature of their country’s health
challenges and how those challenges are shifting over time?®?®, This means more than
just estimating disease prevalence, such as the number of people with depression or
diabetes in a population. GBD research incorporates both the prevalence of a given
disease or risk factor and the relative harm it causes®®*®. These tools allow decision-
makers to compare the effects of different diseases, such as malaria versus cancer, and
then use that information at home®*?*. To make these results more accessible and
useful, the Institute for Health Metrics and Evaluation (IHME) has distilled large
amounts of complicated information into a suite of interactive data visualizations that
allow people to make sense of the more than one billion data points generated®*,
Collected and analyzed by a consortium of more than 7,000 researchers in
more than 156 countries and territories, the data capture premature death and disability
of more than 350 diseases and injuries in 195 countries, by age and sex, from 1990 to

the present, allowing comparisons over time, across age groups, and among

populations®*?®, The flexible design of the GBD machinery allows for regular updates



as new data and epidemiological studies are available?*?®. In this way, the tools can
be used at the global, national, and local levels to understand health trends over time,
just as gross domestic product data are used to monitor a country’s economic

activity®®%,

2. Suicide

1) Global and South Korea

Suicide is a serious global public health issue. Globally, approximately
800,000 people die by suicide every year!. Suicide is among the leading causes of
death worldwide, with more deaths owing to suicide than malaria, human
immunodeficiency virus/acquired immunodeficiency syndrome, breast cancer, or war
and homicide”. More than one in every 100 deaths (1.3%) in 2019 were the result of
suicide®. The reduction of suicide mortality has been prioritized by the WHO as a
global target and included as an indicator in the UN SDGs under target 3.4, as well as
in WHO’s 13th General Program of Work 2019-2023 and in the WHO Mental Health
Action Plan 2013-2020, which has been extended to 2030

In 2019, an estimated 759,028 people died owing to suicide (Appendix 1).
The global age-standardized suicide rate (ASR) was 9.4/100,000 population in 2019
and varied between countries from 2 (Sao Tome and Principe) to 60.2 per 100,000
population (Greenland) (Figure 1, Appendix 2). The percentage suicide death of all
deaths was 1.3% where its variation ranged from 0.4% (Syrian Arab Republic) to 7.0%

(Greenland) (Figure 2, Appendix 1). Globally, the annual percentage change in the

6



suicide death rate from 1990 to 2019 was -0.290, ranging from -0.614 (Denmark) to

2.085 (Armenia) (Figure 3, Appendix 3).

Self-harm
Both sexes, All ages, 2019, Percent of total deaths

é ED] 0.02 0.03 0.04 0.05 0.06 0.07

Figure 1. Percentage of suicide death number of all deaths, 2019
Source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors
Study (GBD) 2019
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Figure 2. Age-standardized suicide death rate per 100,000, both sexes, 2019
Source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors
Study (GBD) 2019

Self-harm
Both sexes, All ages, Annual % change, 1990 to 2019, Deaths per 100,000

Figure 3. Annual percentage change of suicide death rate from 1990 to 2019
Source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors
Study (GBD) 2019
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However, this overall decreasing trend of suicide death rate has masked
increases in other countries, such as South Korea, which experienced a constant rise
in suicide rates. The annual death rate in South Korea has been increasing by 1.4%,
although little fluctuation appeared (Figure 4). Along with the 1997-1998 Asian
financial crisis that triggered an increase in the suicide rate in South Korea, a dramatic
and persistent increase in the suicide rate of older people appears to have played a

3132 Since then, imbalanced

major role in the recent epidemic in South Korea
economic structural reforms imposed by the International Monetary Fund (IMF),
rising income inequality, and inadequate social security safety net combined with a
weakening of the Confucian tradition of family-based informal care provided to aging
parents) have been cited as potential causes of the suicide crisis in South Korea®*.
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Figure 4. Trend of suicide death rate per 100,000 population and number in South
Korea
Data: Statistics Korea, 2021
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2) Suicide risk factor
Suicide risk factors differ across cultures, geographic locations, and secular
trends, although there are common factors, including male gender, past suicide

L8-10.1535 [ some

attempts, psychiatric illness, and lower socioeconomic status
ecological studies, facing an economic crisis, such as the 2008 global economic crisis,
has been highly related to an increased suicide rate because of the possible
consequences of resulting unemployment and decreased personal income®**’. Since
the Asian financial crisis began in July 1997, the suicide rate and the prevalence of
suicidal behaviors and depression rose dramatically, particularly in South Korea,
along with the unemployment rate and declining household income®*°. Likewise, a
nationwide economic recession is a well-known factor associated with a higher
suicide rate in this population. Furthermore, other previous ecological studies support
numerous possible risk factors of a country's suicide rate, such as economic, socio-

demographic, and epidemiologic indicators”'®4%4!,

3) Suicide prevention policies and programs

A comprehensive and coordinated response to suicide prevention is critical
to ensure that the tragedy of suicide does not continue to cost lives and affect many
millions through the loss of loved ones or suicide attempts**'*!>!>30 The timely
registration and regular monitoring of suicide form the backbone of effective national
suicide prevention strategies. Doing so provides essential information for
understanding the scope of the problem so that interventions can be tailored to meet

the needs of specific populations and can be adjusted to trends. Unfortunately, suicide

10



prevention is often a low priority for governments and policy-makers'®. Suicide
prevention needs to be prioritized on global public health and public policy agendas,
and awareness of suicide as a public health concern must be raised by using a
multidimensional approach that recognizes social, psychological, and cultural
impacts'’. A national suicide prevention strategy is important because it indicates a
government’s clear commitment to prioritizing and tackling suicide, while providing
leadership and guidance on key evidence-based suicide prevention interventions'’.

Numerous global actions have described suicide prevention as an important
priority to achieve the global target of reduced suicide rates in countries. In this regard,
national responses have also appeared with comprehensive multisectoral suicide
prevention strategies that are essential to achieving the target of reducing the suicide
rate. In 2013, the WHO Mental Health Action Plan 2013-2020 was adopted by the
World Health Assembly*’. In 2015, the SDGs, which are focused on what can be
achieved by 2030, were adopted by the UN General Assembly'’. Far broader in scope
than the Millennium Development Goals, the third goal of the SDGs is to ensure
healthy lives and promote well-being for all-ages'”.

With continuous efforts to upgrade suicide prevention strategies with many
studies and actions, knowledge about suicidal behavior has greatly increased. It has
shown the important interplay between biological, psychological, social,
environmental, and cultural factors in determining suicidal behaviors'*!"*. Moreover,
it helped capture many possible risk and protective factors for suicide in both the

general population and vulnerable groups such as indigenous peoples, young pregnant

11



women, immigrants, prisoners, military personnel, and lesbian, gay, bisexual,
transgender, and intersex persons'®"?,

National suicide prevention needs to be approached strategically. It should
be multisectoral, involving not only the health sector but also sectors such as education,
labor, social welfare, agriculture, business, justice, law, defense, politics, and the
media, while considering each country’s cultural and social contexts'®'*!*. In addition,
it is necessary to specify clear objectives, targets, indicators, timelines, milestones,
designated responsibilities, and budget allocations'®'*'**°. Thus, the government
must establish a strategic and systematic approach. Since 2000, many national suicide
prevention strategies have been developed, such as the national suicide prevention
frameworks, national programs for specific subpopulations, and the integration of
suicide prevention into national plans for mental health or other health areas®. We
introduce an example of South Korea’s suicide prevention policy.

The Korean government announced a comprehensive policy under the
“National Suicide Prevention Five-Year Plan” in 2004. In 2008, the 2™ Suicide
Prevention and Comprehensive Plan (2009—2013) was established to expand the range
of stakeholders and intervention actions compared to the first plan. Unlike the first
plan, which focused on mental health, the second plan covered broader efforts based
on the community, including the Healthy Families Support Centers, the Youth
Counseling Support Centers, Educational councils, reporters' associations, and elderly
protection agencies. In 2011, the Act for Preventing Suicide and Building a Culture
of Respect for Life was enacted. In early 2018, the South Korean government

announced the “Third National Action Plan for Preventing Suicide.” This entails
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support systems for high-risk suicide groups (e.g., bereaved families, those with
psychiatric or physical illnesses, the unemployed, and the poor)'®*. However,
government-led mental health programs continue to suffer from various

limitations'**,
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II1. Methodology

1. Overview

The GBD study provides estimates of incidence, prevalence, mortality, YLL,
YLD, and DALY of 345 diseases and injuries and 84 risk factors by age and sex on a
global scale and for 204 countries and territories for the years 1990 to 20192"%. Input
data were extracted from censuses, household surveys, civil registration and vital
statistics, disease registries, health service use, air pollution monitors, satellite
imaging, disease notifications, and other sources*'*®. Cause-specific death rates and
cause fractions were calculated using the cause of death ensemble model and
spatiotemporal Gaussian process regression**®. Cause-specific deaths were adjusted
to match the total all-cause deaths calculated as part of the GBD population, fertility,
and mortality estimates. Deaths were multiplied by the standard life expectancy at
each age to calculate the YLLs. The methods used in GBD have been described
elsewhere*™.

For this study, we used the GBD Results Tool to extract estimates and their
95% uncertainty interval (UI) for deaths, prevalence of cases, DALY, YLD, and YLL
owing to suicide. Using the International Classification of Diseases (ICD) codes,
suicide mortality was defined as death caused by purposely self-inflicted poisoning or

injury (ICD-10 codes X60-X64.9, X66-X84.9, Y87.0; ICD-9 codes E950-E959). In

some countries, a large proportion of injury-related deaths are coded as
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“underdetermined intent” for cultural, religious, or medico-legal reasons. GBD 2010
developed a method to redistribute these deaths to specific underlying causes,

including suicide. Our study was performed in the following steps (Figure 5).
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Step 1. Data s |

Suicide burdens of 195 countries

+ Age-standardized suicide death rate
« DALY rate dus to suicide

o YLL rate due to suicide

« YLD rate due to suicide

Data source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors Study 2019 {1.4)

Economilc characteristic of 195 countries

+ Gini coefficient

Data source: The Standardized World Income Inequality Database (1)

Scio-demographic characteristics of 195 countries

+ Socio-demographic index
» Population ages 65 and above (% of total population)
+ Age dependency ratio {% of working-age population)
+ Unemployment, total (% of tetal labor force)

Data source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors Study 2019 (1),
World Bank Open Data {2, 3), International Labour Organization STAT (4}

Epidemiologic characteristics of 135 countries l

« DALYs due to mental disorder

+ DALYs due to alcohol use disorder N
+ DALYs duo ta drug use disorder —‘ Step 4. Factor analysis }—

Data source: Global Burden of Disease Global Burden of Disease, Injuries, and Risk Factors Study 2019 {1-8) Assumption tests for the analysis
+ Multicollinearity test among factors
l, + Normal distribution test of dependent variables.

‘ Step 2. Regression-based multiple imputation |

l Relative Importance of rlsk factors on sulcide death rate

Step 3. Descriptive analysis + CGompare ths relative of in multiple
: Dominance analysis

the burdens of suicide in the GBD regions

Gharacteri

Longitudinal association between risk factors and suicide death rate and burdens

Number of suicide death
Age-standardized suicide death rate . [ ssiting with d countries from 1990 to 2019
DALY rate due to sulclde : Generalized estimating equation (GEE) mode| with poisson distribution and log link furiction
YLL rate due to suicide

+ YLD rate due to suicide
Trends of suicide death rate in the GBD regions
Step 5. Measuring inequality index

+ Average annual percent change {AAPG), and APG in each of optimal segmented periods
+ Joinpoint regression analysis Inequality of major risk factors and suicide death rale

.

+ Distributive inequality of suicide death rate according to two major risk factors, and its changes from
Trajectory groups by Gini coefficient and SDI 15490 to 2019 year

Risk factor #1. Gini coefficient
Risk factor #2. SDI
 Slope index of inequality (S}, relative index of inequality (Rll}, and the health inequality
concentration index

Trajectory groups of the 30-year sequential Gini coefficient and SDI
: Group-Based Trajectory Model (GETW) analysls

Figure 5. Study flowchart
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2. Data and variables

We primarily used GBD data along with other multiple data sourced from the
World Bank Open Data, International Labour Organization STAT, and the Standardized
World Income Inequality Database®**. The variables used for the analysis in our study are

summarized in Table 1, along with their data sources and descriptions.
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Table 1. Variable classification, definitions, and sources of the data

Variables Description Source
Age-standardized D . ..
suicide death rate Number of su1c1des.1n a country.ln ayear, divided by the
per 100,000 its standard population and multiplied with 100,000.
DALY attributed to a disease, condition or injury are
Dependent variables gﬁ:];;is due to calculated by combining estimates from two individual
(by Global, GBD super metrics: YLL due to premature mortality and YLD. Global Burden of
regions, 21 GBD Burdens of Disease Global
regions, Socio- Suicide YLL measures the years of life lost due to premature Burden of Disease,

demographic Index
(SDI) group, and 195
countries)

YLLs due to suicide

deaths i.e. the fatal component of burden of disease. YLLs
are calculated by subtracting the age at each suicide death
from the expected remaining life expectancy for a person
at that age. YLL represent fatal burden.

YLDs due to
suicide

A measure of the years of what could have been a healthy
life but were instead spent in states of less than full health
because non-fatal self-harm. YLD represent non-fatal
burden.

Injuries, and Risk
Factors Study 2019
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Independent variables
(by 195 countries)

Gini index measures the extent to which the distribution of
income (or, in some cases, consumption expenditure)
among individuals or households within an economy
deviates from a perfectly equal distribution. A Lorenz
curve plots the cumulative percentages of total income

The Standardized

Economic .. . received against the cumulative number of recipients,
. Gini coefficient . : o e . . World Income
characteristics starting with the poorest individual or household. The Gini .
. Inequality Database
index measures the area between the Lorenz curve and a
hypothetical line of absolute equality, expressed as a
percentage of the maximum area under the line. Thus a
Gini index of 0 represents perfect equality, while an index
of 100 implies perfect inequality.
A summary measure thaF identifies where countries or Global Burden of
other geographic areas sit on the spectrum of development. .
. . . . Disease Global
Socio-demographic  Expressed on a scale of 0 to 1, SDI is a composite average .
] . . . Burden of Disease,
index of the rankings of the incomes per capita, average . .
. . o . Injuries, and Risk
educational attainment, and fertility rates of all areas in the Factors Study 2019
Socio- GBD study. y
demographp . Population ages 65 and above as a percentage of the total
characteristics  Population ages 65 . .. ..
o population. Population is based on the de facto definition =~ World Bank Open
and above (% of . ) .
. of population, which counts all residents regardless of Data
total population) . :
legal status or citizenship.
Unemployment,

total (% of total
labor force)

Unemployment refers to the share of the labor force that is
without work but available for and seeking employment.

International Labour
Organization STAT
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Age dependency

Age dependency ratio is the ratio of dependents--people

Epidemiologic
characteristics

ratio (% of younger than 15 or older than 64--to the working-age World Bank Open
working-age population--those ages 15-64. Data are shown as the Data
population) proportion of dependents per 100 working-age population.

DALY due to mental disorder are calculated by gigg;:fgfgﬁ:]()f
DALYs due to combining estimates from YLL and YLD due to

mental disorder

schizophrenia, depressive disorders, bipolar disorder,
anxiety disorder, eating disorder, and other disorders.

Burden of Disease,
Injuries, and Risk
Factors Study 2019

DALYs due to
alcohol use disorder

DALYs due to mental disorder are calculated by
combining estimates from YLL and YLD due to alcohol
use disorder.

Global Burden of
Disease Global
Burden of Disease,
Injuries, and Risk
Factors Study 2019

DALYs due to drug
use disorder

DALYs due to mental disorder are calculated by
combining estimates from YLL and YLD due to drug use
disorder.

Global Burden of
Disease Global
Burden of Disease,
Injuries, and Risk
Factors Study 2019
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3. Statistical analysis

1) Regression based multiple imputation for missing data

For the variables with missing values derived from other data sources, we
implemented multiple imputations based on regression with a longitudinal setting.
Multiple imputation is a robust and flexible option for handling missing data>*>'.
Multiple imputation fills in missing values by generating plausible numbers derived
from the distributions of and relationships among observed variables in the data set™*".
Multiple imputation differs from single imputation methods because missing data are
filled many times, with many different plausible values estimated for each missing
value®®*!. Using multiple plausible values provides a quantification of the uncertainty
in estimating what the missing values might be, avoiding creating false precision (as

)*%31 - Multiple imputation provides accurate

can happen with single imputation
estimates of quantities or associations of interest, such as treatment effects in
randomized trials, sample means of specific variables, correlations between two
variables, as well as the related variances. In doing so, it reduces the chance of false-

positive or false-negative conclusions®™'. The imputation was supported by the SAS

9.4 procedures “PROC MI” and “PROC MIANLYZE>*.

2) Descriptive analysis
To characterize the burden of suicide in the GBD regions (GBD super regions,
21 GBD regions, and SDI groups), I performed a descriptive analysis. The number of

deaths by suicide, age-standardized mortality rate by suicide (ASDR) per 100,000
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population, and age-standardized DALYs, YLD, and YLL by suicide per 100,000
population were compared. A list of countries and their regions is presented in

Appendix 4.

3) Assessment of trends from 1990 to 2019

We used joinpoint regression models to describe trends in ASDR per 100,000
from 1990 to 2019 for each global and regional cluster. The joinpoint regression fits
a piecewise linear regression to the natural logarithm of the standardized rates with
the calendar year as the predictor variable and uses permutation tests to detect whether
there are time points (joinpoints) at which trends in rates statistically significantly

change in either direction or magnitude®

. The joinpoint regression compares
models by starting with no joinpoint (no joinpoints correspond to a straight line) and
then testing whether more joinpoints need to be added into the model to best fit the
data®. The best-fitting model was selected to report the average annual percent change
(AAPC) in rates for the entire study period, and the annual percent change (APC) for
each linear trend segment was detected™. The AAPC is a summary measure of the
trend over a prespecified fixed interval, computed as a weighted average (mean) of

the annual percentage change of each time segment from the joinpoint model, with

weights equal to the length of each segment over time™,
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The following model was used to estimate the APC:

logV, = by + byx, where logY, is the natural logarithm of the rate in year x.
Then, the APC from year x to year x+1 is:

eb0+b1(x+1) — eb0+b1x

APC = hoThiE X 100 = (ePr —1) x 100

When there are no joinpoints (i.e., no changes in trend), APC is constant, so it equals
the AAPC. Otherwise, the entire period is segmented by points with a trend change.
Then, AAPC is estimated as a weighted average of the estimated APC in each
segment by using the segment lengths as weights. For example, if joinpoint
regression identifies six joinpoints in 1990-1994, 1994-1999, 1999-2002, 2002—
2005, 2005-2015 and 2015-2019, with APCs of 0.670, -1.325, -2.791, -1.432, -
2.810, and -0.909, respectively, and segment widths of 4, 5, 3, 3, 10, and 4 years,
respectively.

Then, AAPC is estimated as:

4x0.670—5x1.325—3X2.791-3x1.432-10X2.810—4x0.909
AAPC = |e 4+5+3+3+10+4 - 1] X 100

= —1.675%

An approximate 95% confidence interval for AAPC is:
(AAPCL,AAPCy), where

_ o
AAPC, = |/ OBAAPCTDTIO0 W | 100 = —1.852%

_ _
AAPCy = |/ OBUAPCHDFLO Weex 4| 100 = —1.497%

23



Joinpoint trend analysis software was used to analyze trends in age-
standardized suicide burden in our study®*. The software describes changes in data
trends by connecting several different line segments on a log scale at “joinpoints,”
and can identify points where a statistically significant change over time in the linear
slope of the trend has occurred™. The analysis started with the minimum number of
joinpoints (e.g., 0 joinpoint, which is a straight line), and tests whether one or more
joinpoints are statistically significant and should be added to the model. The
statistical significance test was performed using the Monte Carlo permutation
method. Furthermore, the APC was tested to determine whether it was different
from the null hypothesis that the APC was zero. In the final model, each joinpoint
indicated a statistically significant change in trends (increase or decrease), and each
of these trends was quantitatively described by an APC. The AAPC is a weighted
average of the APCs, with weights equal to the length of the joinpoint segment. To
obtain a summary measure of the trend over the complete study period, AAPC and
the related 95% uncertainty interval were also computed for the complete study
period (1990-2019). For all analyses, a p-value < 0.05, was considered statistically

significant.

4) Group-Based Trajectory Model (GBTM) analysis

The 30-year sequential Gini coefficient and SDI were fit into a
semiparametric mixture, GBTM, using the SAS PROC TRAJ procedure in SAS
9.4°"%% GBTM was developed to identify the optimal number of distinct groups that

classify individual units according to their longitudinal patterns. GBTM identified
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groupings of individuals that incorporated all data points instead of a single point of
time. The dependent variable in the GBTM analysis was the country’s Gini

coefficient and SDI of each year.

5) Variable validation for the analysis

Selecting appropriate variables for inclusion in a model is often considered
the most important and difficult part of model building. This is the first step in
selecting potential variables related to a country’s suicide death rate by reviewing
the existing literature on the topic. However, the data sources that compile related
data for 195 GBD countries from 1990 to 2019 were limited; thus, we extracted as
many potential variables as possible with a literature review. Then, we performed a
dominance analysis to determine whether the extracted independent variables in the
model gave a statistically significant response to the dependent variable. Dominance
analysis is a method used to compare the relative importance of predictors in
multiple regression®. Dominance analysis determines the dominance of one
predictor over another by comparing their additional R* to the case of multiple
response variables. Furthermore, we confirmed that there was no multicollinearity
among the variables included in the model. We also tested whether the assumptions

of normal distribution were violated.
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6) Country’s socioeconomic, demographic characteristics as factors associated
with suicide death rate, DALYs, YLL, and YLD

To evaluate which country’s economic, socio-demographic, and
epidemiologic factors selected by preceded dominance analysis had a stronger
association with suicide death rate, we employed multivariable linear regression.
The following model was used to estimate the association between the dependent

variable and multiple independent variables:

Y =By + B1x1 + Paxz + o+ Brxy + &,

where Y is a continuous dependent variable, xq, x5, ..., X; are the independent
variables in the multivariable model, [, is the y-intercept (constant term), [, is
the slope coefficient for each independent variable, and ¢ is the model’s error term
(also known as the residuals).

Furthermore, we developed an association analysis in a longitudinal setting
with repeatedly measured countries from 1990 to 2019 by employing the generalized
estimating equation (GEE) model with Poisson distribution and log link function,
assuming that correlations between time points were autocorrelated. The GEE model
is an extension of the quasi-likelihood approach that accounts for time variations and
correlations among repeated measurements in a longitudinal setting®¢'. The analysis

was supported by SAS 9.4, “PROC SURVEYREG,” and “PROC GENMOD”%,
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7) Computation of inequality index measure

Distributive inequality of suicide burden across countries was measured by
the slope index of inequality (SII), relative index of inequality (RII), and the health
inequality concentration index, and the standard metrics of absolute and relative
gradient inequality, respectively®. In the preceding regression analysis, we
confirmed that income disparity (measured by the Gini coefficient) and the socio-
demographic index (SDI) had a stronger association with suicide death rate and
suicide-related outcomes than other variables. The Gini coefficient demonstrates the
degree of inequality in the distribution of wealth or income®. It is used to estimate
how far a country's wealth or income distribution deviates from an equal
distribution, where it theoretically ranges from 0 (complete equality) to 1 (complete
inequality). SDI was developed by GBD researchers as a composite indicator of
development status strongly correlated with health outcomes, incorporating a
geometric mean of 0 to 1 index of total fertility rate under the age of 25, mean years
of education among those aged 15 and older, and lag distributed income per capita to
create an index for each country or region®. A country with an SDI of 1 would have
a theoretical maximum level.

Accordingly, we measured how the suicide death rate was
disproportionately distributed by the country’s Gini coefficient and SDI. For
absolute measurement of the disproportion in suicide death rate by income
disparities, we derived SII by regressing country-level age-standardized suicide
death rates in all-age populations on each country’s relative position of degree of

income disparity, defined by the midpoint of the cumulative class interval of the

27



population ranked by the Gini coefficient. For another absolute measurement of the
disproportion in suicide death rate by SDI, we derived SII by regressing country-
level age-standardized suicide death rates in all-age populations on each country’s
relative socio-demographic position, defined by the midpoint of the cumulative class
interval of the population ranked by SDI. Regarding SII, the slope of the regression
line represents differences in a health indicator between the highest and lowest Gini
coefficients or SDI in a focused population, since the respective positions of these
points are assigned a score of 0 and 1.

Further calculation for relative measure by RII was obtained by the ratio of
the rate at the lowest Gini coefficient or SDI to the rate at the highest Gini
coefficient or SDI. With the lowest social rank as reference, an RII value greater
(less) than 1 indicates that the suicide mortality rate was higher among the countries
with higher (lower) Gini coefficient or SDI (more distance from 1 implies more
inequality).

For another relative measurement of the disproportion, we derived a health
inequality concentration index by fitting a Lorenz concentration curve to the
observed cumulative relative distributions of the population ranked by the Gini
coefficient or SDI and the age-standardized suicide death rates, and numerically
integrating the area under the curve®. The extent of inequality measured by the
concentration curve ranges from -1 to +1, which is equal to twice the area between
the curve and the diagonal line. For a value of -1, the burden of suicide is
concentrated in the lowest ranked segment (Gini coefficient, or SDI) of country (or

vice versa for value of +1), and a value of 0 means perfect equality.
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For both absolute and relative measurements, we compared them by
stratifying them into the years 1990 and 2019. The analysis was supported by the

Stata version 15 commands “GLCURVE” and “CONINDEX"**7-68,

4. Ethics statement

This study was approved by the Institutional Review Board of Yonsei
University Health System (IRB number: 4-2021-1488) and adhered to the tenets of

the Declaration of Helsinki.
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IV. Results

1. Overview

GBD 2019 estimated 759,028 (95% uncertainty interval, 95% UI 685,390
to 831,857) deaths globally from suicide in 2019, along with its 9.4 ASDR from
suicide death per 100,000 (Table 2). Male to female ratio of suicide ASDR was 2.3
globally and it was different by regions, ranging from 1.5 in South Asia to 5.7 in
Eastern Europe (Appendix 5). In joinpoint regression analysis, the global decreasing
trend in ASDR of suicide was shown with its AAPC of -1.67% (-1.85% to -1.50%,
p-value < 0.001). The similar trend of decreasing was also shown in other GBD
super regions (Figure 6, Table 3), or most of 21 GBD regions (except High-income
Asia Pacific region, AAPC=0.02%, -0.37% to 0.42, p-value=0.915; Eastern Europe,
AAPC=0.27%, -1.13% to 1.69, p-value=0.706; Central Asia, AAPC=0.26%, -0.20%
to 0.72, p-value=0.276), or SDI groups. However, some joinpoint periods among 21
GBD regions were not constant in decline of ASDR suicide death, rather, reversed to
increase or slowed to decreasing trend (Appendix 6). These joinpoints had a
common feature where economic crisis occurred within the period, which strongly
supported by that economic downturns affect rises in unemployment and result in
excess suicide®®**®, For instance, 1997 Asian fiscal crisis hit many East/Southeast
such as South Korea, Japan, Hong Kong, Taiwan, Singapore, Thailand since

1997°¢*%, Regarding this, there was higher increase of ASDR suicide death for the
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related regions such as High-income Asia Pacific (1995-1999 APC=4.72%, p-
value<0.001, Appendix 6-4) and South Asia (1995-1999 APC=1.23%, p-
value=0.228, Appendix 6-17). For another instance, after the 2008 economic crisis,
rates of suicide increased in the European and American countries, particularly in
men*. In line with this, there was higher increase of ASDR suicide death for the
regions of High-income North America (2004-2013 APC=0.76%, p-value<0.001,
Appendix 6-2) and Western Europe (2006-2010 APC=-0.57%, p-value=0.096,
Appendix 6-5). These were not notably different with the estimation of suicide
DALYs, YLL, or YLD (Appendix 7, 8, and 9).

The suicide death rate per 100,000 in 2019 varied by country ranges from
2.01 (Sao Tome and Principe, 95% UI: 1.31 to 2.71) to 60.2 (Greenland, 47.6 to
76.2) and it estimated mean 10.2, standard deviation (SD) 7.3, median 8.2
(Appendix 2). The percentage of suicide death number of all deaths among countries
in 2019 varies from 0.38% (Syrian Arab Republic) to 7.04% (Greenland), it
estimated mean 1.31, SD 0.78, median 1.13. (Appendix 1). APC of suicide death
rate from 1990 to 2019 shows distinctive difference by country where highest
increasing in Armenia (2.085%, 1.521 to 2.647), second highest increasing in
Republic of Korea (1.405%, -0.140 to 2.110), and highest decreasing in Denmark (-

0.614%, -0.644 to -0.575) (Appendix 3).
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Table 2. Total number of deaths and age standardized suicide death rate per 100 000 in 2019, and average annual per

change of suicide death rate from 1990 to 2019

Regions Number of deaths ASDR from suicide AAPC of ASDR from suicide, 1990-2019
Estimate 95% UL Esti 95% UI Estimate 95% UI p-value

GBD super regions
Global 759,028 685,390 - 831,857 9.4 8.5 - 10.3 -1.67 -1.85 - -1.50 <0.001
Central Europe, Eastern Europe, and Central Asia 85,560 77,196 - 97,318 17.6 15.9 - 20.0 -0.39 -1.30 - 0.52 0.399
High-income 150,785 144,180 - 157,014 11.0 10.6 - 11.4 -0.62 -0.77 - -0.47 <0.001
Latin America and Caribbean 37,451 34,152 - 41,110 6.1 5.6 - 6.7 -0.24 -0.35 - -0.13 <0.001
North Africa and Middle East 25,803 21,418 - 31,528 43 3.6 - 5.2 -1.15 -1.23 - -1.08 <0.001
South Asia 223,958 189,333 - 261,538 125 10.5 - 14.6 -1.31 -1.78 - -0.83 <0.001
Southeast Asia, East Asia, and Oceania 166,322 143,575 - 194,625 6.7 58 - 7.8 -3.25 -3.59 - -2.91 <0.001
Sub-Saharan Africa 69,149 57,105 - 83,313 10.8 9.1 - 13.0 -0.79 -0.90 - -0.67 <0.001
21 GBD regions -
High-income North America 50,082 48,902 - 51,275 11.6 113 - 11.9 -0.17 -0.43 - 0.08 0.180
Australasia 3,410 3,253 - 3,641 10.4 10.0 - 11.1 -0.75 -1.16 - -0.34 0.000
High-income Asia Pacific 39,837 34,419 - 42,476 15.1 13.1 - 16.0 0.02 -0.37 - 0.42 0915
Western Europe 49,755 47,699 - 52,349 85 8.2 - 8.9 -1.56 -1.72 - -1.40 <0.001
Southern Latin America 7,702 7,351 - 8,093 10.6 10.1 - 11.1 -0.36 -0.63 - -0.09 0.008
Eastern Europe 57,009 49,675 - 66,789 23.0 20.2 - 27.0 0.27 -1.13 - 1.69 0.706
Central Europe 17,408 15,198 - 19,916 115 10.1 - 132 -1.44 -1.83 - -1.05 <0.001
Central Asia 11,143 9,990 - 12,530 12.1 10.9 - 13.6 0.26 -0.20 - 0.72 0.276
Central Latin America 15,514 13,340 - 17,978 6.0 52 - 7.0 0.84 0.57 - 1.11 <0.001
Andean Latin America 3,437 2,348 - 4,256 54 3.7 - 6.7 0.47 0.23 - 0.71 <0.001
Caribbean 4,569 3,944 - 5,330 9.1 7.9 - 10.6 -1.20 -1.43 - -0.96 <0.001
Tropical Latin America 13,931 13,210 - 15,181 5.7 5.4 - 6.2 -0.74 -0.99 - -0.50 <0.001
East Asia 128,470 108,370 - 153,699 7.0 5.9 - 83 -3.65 -4.11 - -3.19 <0.001
Southeast Asia 37,100 30,280 - 43,725 54 4.4 - 6.4 -1.53 -1.80 - -1.27 <0.001
Oceania 753 586 - 973 6.5 52 - 83 -0.81 -0.94 - -0.68 <0.001
North Africa and Middle East 25,803 21,418 - 31,528 4.3 3.6 - 52 -1.15 -1.23 - -1.07 <0.001
South Asia 223,958 189,333 - 261,538 12.5 10.5 - 14.6 -1.31 -1.78 - -0.83 <0.001
Southern Sub-Saharan Africa 11,894 9,457 - 14,024 15.7 12.7 - 18.5 -0.92 -1.53 - -0.30 0.003
Western Sub-Saharan Africa 23,263 18,240 - 29,872 9.3 7.4 - 11.9 -0.14 -0.26 - -0.01 0.029
Eastern Sub-Saharan Africa 24,794 20,445 - 29,826 11.1 9.3 - 133 -1.13 -1.20 -1.06 <0.001
Central Sub-Saharan Africa 9,199 6,948 - 11,979 12.5 9.8 - 15.9 -0.83 -1.04 - -0.61 <0.001
SDI group
High SDI 145,220 138,398 - 151,543 112 10.7 - 11.6 -0.77 -0.81 - -0.72 <0.001
High-middle SDI 152,437 139,314 - 170,313 8.8 8.1 - 9.8 -2.08 -2.41 - -1.76 <0.001
Middle SDI 185,063 162,156 - 208,721 7.4 6.5 - 8.4 -2.34 -2.63 - -2.06 <0.001
Low-middle SDI 203,873 174,140 - 232,019 12.0 10.2 - 13.7 -1.30 -1.75 - -0.84 <0.001
Low SDI 72,105 60,143 - 87,065 9.5 7.9 - 11.4 -0.84 -0.93 - -0.75 <0.001

@ Result from joinpoint regression

32



35.00

30.00
i
| L i
. i
i s 3
] !
1
25.00
I i
o
S
=3 ¢ »
o -
S ! N
=
5 I
!.J. 20.00 I i
o ! ¢ :
2 i
e
!
s t ! }
©
@ |
o '
°
@
& 15.00 I
k<] I
H !
© e & @ +
s I
2 - T3
&
< I
10.00
5.00
0.00
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
® Global Central Europe, Eastern Europe, and Central Asia
High-income Latin America and Caribbean
North Africa and Middle East South Asia
® Southeast Asia, East Asia, and Oceania ® Sub-Saharan Africa

Figure 6. Trends of age-standardized death rate from suicide by GBD super regions, 1990-2019
Interval plot shows the 95% uncertainty interval in each estimates.
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Table 3. Trends of age-standardized death rate from suicide by GBD super regions, 1990-2019

GBD super regions Period Change year APC 95% CI AAPC 95% C1 p-value
1990-2019 -1.675 -1.852 - -1.497 <0.001
1990-1994 1994 0.670 0.259 - 1.083 0.004
1994-1999 1999 -1.325 -1.701 - -0.947 <0.001
Global 1999-2002 2002 -2.791 -3.872 - -1.698 <0.001
2002-2005 2005 -1.432 -2.524 - -0.328 0.015
2005-2015 2015 -2.810 -2.921 - -2.700 <0.001
2015-2019 -0.909 -1.351 - -0.465 0.001
1990-2019 -0.392 -1.299 - 0.523 0.399
1990-1994 1994 11.393 8.991 - 13.848 <0.001
1994-1997 1997 -3.668 -10.332 - 3.492 0.281
Central Europe, Eastern Europe, and Central Asia 1997-2000 2000 1.386 -2.841 - 5.797 0.497
2000-2005 2005 -1.496 -2.677 - -0.301 0.018
2005-2011 2011 -4.561 -5.417 - -3.697 <0.001
2011-2019 -1.481 -2.621 - -0.328 0.016
1990-2019 -0.621 -0.767 - -0.475 <0.001
1990-2003 2003 -0.386 -0.442 - -0.329 <0.001
High-income 2003-2006 2006 -0.843 -1.767 - 0.089 0.074
2006-2009 2009 0.473 -0.628 - 1.587 0.381
2009-2019 -1.184 -1.298 - -1.071 <0.001
1990-2019 -0.240 -0.347 - -0.134 <0.001
. . . 1990-1999 1999 0.19 0.041 - 0.339 0.015
Latin America and Caribbean 19992012 2012 -0.624 -0.719 - -0.53 <0.001
2012-2019 -0.077 -0.464 - 0.311 0.684
1990-2019 -1.152 -1.228 - -1.075 <0.001
1990-1995 1995 -0.454 -0.643 - -0.264 <0.001
. . 1995-1999 1999 -1.318 -1.706 - -0.929 <0.001
North Aftica and Middle East 1999-2007 2007 -1.874 -1.974 - -1.775 <0.001
2007-2012 2012 -0.642 -0.87 - -0.412 <0.001
2012-2019 -1.089 -1.19 - -0.987 <0.001
1990-2019 -1.310 -1.784 - -0.834 <0.001
1990-1995 1995 -0.643 -1.640 - 0.365 0.194
South Asia 1995-1999 1999 1.225 -0.850 - 3.344 0.231
1999-2012 2012 -2.165 -2.397 - -1.932 <0.001
2012-2016 2016 -3.357 -5.392 - -1.279 0.004
2016-2019 0.743 -1.645 - 3.190 0.522
1990-2019 -3.252 -3.593 - -2.911 <0.001
1990-1995 1995 -1.246 -1.837 - -0.651 0.001
1995-1999 1999 -3.744 -4.845 - -2.630 <0.001
Southeast Asia, East Asia, and Oceania 1999-2002 2002 -6.323 -8.309 - -4.294 <0.001
2002-2005 2005 0.010 -2.133 - 2.209 0.989
2005-2014 2014 -5.133 -5.360 - -4.905 <0.001
2014-2019 -1.465 -2.032 - -0.895 <0.001
Sub-Saharan Africa 1990-2019 -0.786 -0.904 - -0.668 <0.001
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1990-1995
1995-1998
1998-2004
2004-2016
2016-2019

1995
1998
2004
2016

-0.124
0.834
-0.579
-1.551
-0.838

-0.329
-0.124
-0.789
-1.616
-1.345

0.082
1.801
-0.368
-1.486
-0.330

0.219
0.084
<0.001
<0.001
0.003

0.193
0.228
<0.001
0.004
0.525
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2. Trends of age-standardized suicide death rate by Gini

coefficient, SDI trajectory groups, 1990-2019

Result from GBTM analysis supported a 5-class model which included the
following classes: 1) a highest group which was likely to remain highest Gini
coefficient or SDI over time (Highest Gini coefficient: n= 6, 3.1%; Highest SDI:
n=50, 25.8%), 2) a high group which was likely to remain high Gini coefficient or
SDI over time (High Gini coefficient: n= 52, 26.5%; High SDI: n=42, 21.7%), 3) a
middle group which was likely to remain middle Gini coefficient or SDI over time
(Middle Gini coefficient: n= 72, 36.7%; Middle SDI: n=38, 19.6%), 4) a lower
group which was likely to remain lower Gini coefficient or SDI over time (Lower
Gini coefficient: n= 38, 19.3%; Lower SDI: n=38, 19.6%), 5) a lowest group which
was likely to remain lowest Gini coefficient or SDI over time (Lowest Gini
coefficient: n= 28, 14.5%; Lowest SDI: n=24, 12.4%) (Appendix 10).

In the case of the highest Gini coefficient trajectory group, the suicide rate
was the highest in almost all years, and lowest Gini coefficient trajectory group
followed as second highest suicide rate in almost all years. The lowest suicide rate
was shown in the middle Gini coefficient trajectory group (Figure 7-A, Appendix
11). There was tendency that lower Gini coefficient trajectory group showed greater
decrease in AAPC of suicide death rate (Lowest Gini coefficient trajectory group
AAPC: -1.364%; Highest Gini coefficient trajectory group AAPC: -0.165%).

In the case of the Highest SDI trajectory group, it can be seen that the

suicide rate is the highest in the beginning year and then reversed to a lower suicide
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rate. The Lowest SDI trajectory group shows the highest suicide rate over time
(Figure 7-B, Appendix 12). The highest SDI trajectory group showed greater

decrease in AAPC of suicide death rate (AAPC: -1.261%)

—
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Figure 7. Trends of age-standardized death rate from suicide by different
trajectory groups of Gini coefficient regions (A), and SDI regions (B) from
1990-2019

AAPC, average annual percentage change, SDI, Socio-Demographic Index
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3. Economic, socio-demographic, and epidemiologic factors associated

with suicide death rate

Prior to the regression analysis, we confirmed the assumption of normality in
dependent variables was met (Appendix 13). Dominance analysis resulted Gini
coefficient explains 44.6% of total adjusted R? of 0.6807, followed 42.3% explained by
SDI (Table 4). In the analysis, regression coefficient for Gini coefficient was 17.641 (p-
value: 0.0305), presenting that 17.641 increase in suicide death rate per 100,000
population for one unit change in the Gini coefficient while adjusting other independent
variables with statistical significance. With regard to SDI, its regression coefficient was -
3.819 (p-value: 0.5555), presenting that 3.819 decrease in suicide death rate per 100,000
population for one unit change in the SDI while adjusting other independent variables,
but statistically not significant. Proportion of elderly population (ages 65 and above) was
positively associated with suicide death rate (regression coefficient: 0.279), but it was
marginally significant (p-value: 0.0871) while explaining 5.7% of total model fitness.
Other independent variables were not statistically significant or little explanation for the

suicide death rate.
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Table 4. The results of multivariable regression analysis of risk factors related with suicide death rate and its relative importance

1990 2019 Age-standardized suicide death rate per 100,000
Variables
Mean SD Mean SD Coefficient SE P-value Adjusted R-Square Partial R-Square (%)

Intercept -2.301 6.991 0.7425 0.0000

Gini coefficient 0.39 0.09 0.39 0.08 17.641 8.093 0.0305 0.3033 44.6%
Socio-demographic index 0.48 0.19 0.63 0.18 -3.819 6.468 0.5555 0.5913 42.3%
Population ages 65 and above (% of total population) 6.09 3.93 8.88 6.30 0.279 0.162 0.0871 0.6480 5.7%
Mental disorder (DALY rate per 100,000) 1690.47 267.93 1675.13 274.71 -0.003 0.002 0.1378 0.6728 3.6%
Unemployment rate 7.55 6.77 7.07 542 0.107 0.085 0.2083 0.6075 2.4%
Alcohol use disorder (DALY rate per 100,000) 254.95 221.79 234.03 187.29 0.015 0.003 <.0001 0.6797 1.0%
Age dependency ratio (% of working-age population) 72.98 20.05 177.53 17435 0.094 0.048 0.0526 0.6094 0.3%
Drug use disorder (DALY rate per 100,000) 133.23 82.71 58.84 16.81 0.006 0.004 0.1846 0.6807 0.1%
Adjusted R-Square 0.6807
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Most of economic, socio-demographic, and epidemiologic factors
were associated with ASDR of suicide in the longitudinal setting, analyzed
by GEE model with repeated measure (Table 5). Compared to countries
where Gini coefficient lower than 0.4, those with higher Gini coefficient
(more disproportionately income distributed) was estimated to have higher
rate of suicide death (Gini coefficient > 0.6, rate ratio, RR: 1.281, 95%
confidence interval, 95% CI: 1.121to 1.463). Compared to countries where
positioned in high group of SDI, those in low SDI group had higher rate of
suicide death (Low SDI, RR: 1.883, 95% CI: 1.595 to 2.223). Other socio-
demographic factors (elderly population %, unemployment rate, age
dependency ratio) and epidemiologic factors (DALY rate of mental disorder,
alcohol use disorder, and drug use disorder) also significantly associated with

most of suicide death rate.
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Table 5. Adjusted association between country-level characteristics and age-standardized suicide death rate by repeatedly measuring with
generalized estimating equation (GEE) model from 1990 to 2019 estimating equation (GEE) model from 1990 to 2019.

Age-standardized suicide death rate per 100,000

Characteristics
RR 95% CI P-value

Gini coefficient

<0.40 1.000

0.40-0.49 1.030 0.979 1.083 0.2578

0.50-0.59 1.108 1.012 1.212 0.0260

>0.60 1.281 1.121 1.463 0.0003
Socio-demographic index

Low SDI 1.883 1.595 2.223 <.0001

Low-middle SDI 1.448 1.254 1.671 <.0001

Middle SDI 1.183 1.057 1.324 0.0035

High-middle SDI 1.238 1.122 1.365 <.0001

High SDI 1.000
Population ages 65 and above (% of total population)

<7% 1.000

7-13 %: aging society 0.778 0.718 0.843 <.0001

14-20 %: aged society 0.711 0.645 0.784 <.0001

>21 %: super-aged society 0.544 0.427 0.693 <.0001
Unemployment rate

QI: Lowest 1.000

Q2 1.036 0.971 1.106 0.2873

Q3 0.974 0.907 1.046 0.4704

Q4: Highest 1.077 0.996 1.166 0.0642
Age dependency ratio (% of working-age population)

QI: Lowest 1.000

Q2 0.929 0.872 0.990 0.0229

Q3 1.041 0.949 1.142 0.3926

Q4: Highest 1.157 1.030 1.300 0.0139
Mental disorder DALY rate per 100,000

Q1: Lowest 1.000

Q2 1.027 0.929 1.137 0.6001

Q3 1.040 0.943 1.146 0.4351

Q4: Highest 1.228 1.120 1.347 <.0001
Alcohol use disorder DALY rate per 100,000

Q1: Lowest 1.000

Q2 0.994 0.924 1.069 0.8740

Q3 1.140 1.045 1.245 0.0033

Q4: Highest 1.089 0.996 1.190 0.0604
Drug use disorder DALY rate per 100,000

Q1: Lowest 1.000

Q2 0.984 0.902 1.074 0.7175

Q3 1.034 0.935 1.144 0.5129

Q4: Highest 1.104 0.986 1.236 0.0854

GDP, gross domestic product; RR, rate ratio; CI, confidence interval

In the subgroup analysis, notable trend was estimated that higher SDI group

had greater suicide rate when they were in high Gini coefficient group (>0.60),
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although the high SDI group was not converged due to lack of observation (Low SDI,
RR: 1.077, 95% CI: 0.950 to 1.221; Low-middle SDI, RR: 1.071, 95% CI: 0.933 to
1.231; Middle SDI, RR: 1.492, 95% CI: 1.121to 1.987; High-middle SDI, RR: 1.522,

95% CI: 1.340 to 1.728) (Table 6).

However, the result does not in line with other dependent variables such as
suicide DALY rate, YLD rate, and YLL rate, Elderly suicide death rate, and Non-
elderly suicide death rate (Appendix 15). Especially, Gini coefficient was not
associated with these dependent variables (except suicide YLD rate), but lower SDI

was highly associated with the higher rates of them.
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Table 6. Adjusted

ion between Gini coefficient and

dized suicide death rate, according to SDI groups

14

Gini coefficient

Characteristics >0.60 0.50-0.59 0.40-0.49 < 0.4 (reference)
RR 95% CI P-value RR 95% CI P-value RR 95% CI P-value RR
Socio-demographic index
Low SDI 1.077 0.950 ° 1.221 0.2485 1.109 1.007 ° 1.221 0.0351 1.077 0.973 ° 1.193 0.1512 1.000
Low-middle SDI 1.071 0.933 - 1.231 0.3299 1.209 1.087 - 1.344 0.0005 1.145 1.058 - 1.239 0.0008 1.000
Middle SDI 1.492 1.121 B 1.987 0.0061 1.027 0.795 B 1.327 0.8370 0.942 0.865 B 1.026 0.1697 1.000
High-middle SDI 1.522 1.340 - 1.728 <.0001 0.923 0.796 - 1.070 0.2865 0.963 0.900 - 1.030 0.2729 1.000
High SDI - 1.058 0.923 - 1.212 0.4212 1.025 0.939 i 1.118 0.5815 1.000
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4. Income-related inequality and SDI-related inequality measures

in suicide death rate

Significant absolute and relative income-related inequality existed in the
burden of suicide death across the 195 countries of GBD study. The suicide death
rate was disproportionately concentrated among countries with greater income
disparities (Figure 8). As indicated by the SII, an excess of 6.22 ASDR of suicide
per 100,000 (4.18 to 8.26) existed between countries with the lowest and highest
income disparities in 1990, which increased to 6.98 ASDR of suicide per 100,000
(5.56 to 8.40) in 2019. RII measured between Gini coefficient and suicide death rate
was lower than 1 in both 1990 (RII: 0.50, 0.33 to 0.68) and 2019 (RII: 0.85, 0.68 to
1.03) years, showing a persistent inequality in favor of countries with higher Gini
coefficient. The relative suicide death inequality by Gini coefficient was also
measured by the concentration index, where was 0.273 (standard deviation, SD:
0.105, p-value=0.018) in 1990 and 0.415 (SD: 0.077, p-value=0.018), showing a
disproportionate concentration of the suicide burden among the countries with
higher income disparities (Figure 10-A).

Another significant absolute and relative socio-demographic inequality
existed in the burden of suicide death across the 195 countries of GBD study. The
suicide death rate was disproportionately concentrated among countries positioned
with lower SDI (Figure 9). As indicated by SII, an excess of 12.83 ASDR of suicide
per 100,000 (11.54 to 14.13) existed between countries with the highest and lowest

SDI in 1990, which decreased to 9.44 ASDR of suicide per 100,000 (8.34 to 10.55)
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in 2019. RII measured between SDI and suicide death rate was lower than 1 in both
1990 (RII: 0.85, 0.78 to 0.95) and 2019 (RII: 0.90, 0.80 to 1.02) years, showing a
persistent inequality in favor of countries with lower SDI. The relative suicide death
inequality by SDI was also measured by the concentration index, where was -0.543
(SD: 0.044 p-value<0.001) in 1990 and -0.537 (SD: 0.041, p-value<0.001), showing
a disproportionate concentration of the suicide burden among the countries with
lower SDI (Figure 10-B).

We initially hypothesized that the either economically or socio-
demographically unprivileged society with more elderly population would have
greater magnitude of suicide inequality, but there were not notable differences of
suicide inequality with Gini coefficient or SDI among different groups of elderly

population society (Appendix 16).
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(A)

Age-standardised suicede death
per 100,000 population

0 0.2 04 0.6 0.8 1.0
Relative position by GINI coefficient
95% Cl —— Fitted quadratic line (2019) —— Fitted quadratic line (1990)
(B)
Year
Inequality metrics P-value for time trend (1990-2019)
1990 2019
Gini coefficient, SII [95% CI] 6.22 (4.18 - 8.26) 6.98 (5.56 - 8.40) 0.799
Gini coefficient, RII [95% CI] 0.50 (0.33 - 0.68) 0.85 (0.68 - 1.03) <.0001

Figure 8. Inequality measures in income disparity and suicide, measured by slope index of inequality (SII; absolute gradient) and relative index
of inequality (RII; relative gradient) scale
(A) Inequality regression curves. (B) Summary measures and 95% Cls for inequalities in income disparity and suicide death rate.
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(A)

Age-standardised suicede death
per 100,000 population

0 0.2 04 0.6 0.8 1.0
Relative position by SDI
(B) 95% Cl —— Fitted quadratic line (2019) —— Fitted quadratic line (1990)
Year
Inequality metrics P-value for time trend (1990-2019)
1990 2019
SDI, SII [95% CI] 12.83 (14.13 - 11.54) 9.44 (10.55 - 8.34) <.0001
SDI, RII [95% CI] 0.85 (0.78 - 0.95) 0.90 (0.80 - 1.02) 0.300

Figure 9. Inequality measures in socio-demographic index (SDI) and suicide, measured by slope index of inequality (SII; absolute gradient) and
relative index of inequality (RII; relative gradient) scale

(A) Inequality regression curves. (B) Summary measures and 95% Cls for inequalities in SDI and suicide death rate.
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1990 2019
Inequality metrics Difference SD p-value
Index value SD p-value Index value SD p-value
(A) Concentration index value by Gini coefficient 0.273 (0.105) 0.018 0.415 (0.077) <0.001 0.142 (0.130) 0.014
(B) Concentration index value by SDI -0.543 (0.044) <0.001 -0.537 (0.041) <0.001 0.006 (0.060) 0.874

Figure 10. Inequality measures in income disparity and suicide (A) and socio-demographic index (B), measured by concentration index (relative

gradient)
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V. Discussion

1. Discussion of the study methods

The major objective of our study was to investigate the influential risk factors of
countries that affect suicide death rates that change over time, and to analyze the extent of
the disparities between the factors and suicide death rates of countries.

Prior to investigating the major objective, we need to impute missing independent
variables from numerous data sources from 1990 to 2019. We employed a regression-based
multiple imputation method for multiple time points in the data.

Then, we primarily produced age-standardized suicide death rate, disease burden
as YLL owing to premature suicide mortality, YLD in people who attempted suicide, and
DALY at the global, regional, and national levels. We then described trends in suicide death
rates from 1990 to 2019 using a comprehensive approach, including a trend analysis with
the data collected from GBD 2019. Accordingly, we preliminarily verified that there has
been a decreasing trend in the suicide death rate, but during some specific time points in
some regions, there was a reversed increasing trend of suicide death rate. Through a
literature review, we were able to understand that the reversed phenomenon of suicide rate
could be owing to an economic crisis since the regions and periods overlapped.
Furthermore, economic crises are known to significantly affect income disparities and

socio-demographic conditions®*”*. Given this, we hypothesized that income disparities and

49



socio-demographic factors would have played an important role in the changes in the
suicide death rate in countries.

To measure how income disparities or socio-demographic factors had a
correlation with suicide death rate, we first captured longitudinal patterns of the Gini
coefficient and SDI, and classified them into five groups by analyzing the group-based
trajectory model. By plotting the trajectory groups and suicide death rate according to each
year, we once again captured some notable features that the Gini coefficient and SDI would
have affected the suicide death rate.

We employed the dominance analysis to identify which risk factors had played a
critical role in suicide death rate by measuring relative importance with partial R* and
measured the regression coefficient of each risk factor on suicide death rate. The GEE
model was also used to analyze the associations in a longitudinal setting with repeatedly
measured countries from 1990 to 2019.

While identifying the Gini coefficient and SDI as major risk factors through the
preceding analysis, we intended to analyze the extent of the disparities between the factors
and suicide death rates of countries with absolute and relative scales.

A list of the methodological limitations should be mentioned. First, although the
Global Burden of Disease Study 2019 employs data standardization and evaluations of data
quality in a sophisticated modelling framework that borrows strength across space and time,
this study is limited by the gaps in data, especially among low- and middle-income

countries, and variations in data quality. Second, since there are social, cultural, religious,
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and sometimes legal ramifications of suicide death, the possibility of under-reporting
cannot be free from real-world estimation. Indeed, some countries misclassify suicide
deaths as other causes of death owing to sociocultural reasons, leading to differential
misclassification’®. Although the Global Burden of Disease Study method to reclassify
garbage codes adjusts for some of this misclassification, 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'®. Third, some
issues could exist in the imputation procedure used to fill in the missing values. Some
systematically missing data were treated by forcing the survey year to be a predictor,
instead of using a hierarchical multiple imputation consideringthe multilevel structure of
the data, which is given by the four independent surveys used in the imputation procedure.
Fifth, since this is an ecological study, we were unable to consider individual-level factors
that should be highly related to countries’ suicide death rates. Therefore, we were unable
to identify the interactions between individual- and regional-level factors on suicide death
rate because we only used data constructed at the regional level. Consequently, we
restricted the interpretation of the results from the regional perspective. Sixth, unmeasured
factors remained in the analysis, such as annual budget on mental health policy of each
country since the WHO has only a few years or countries of data collected; thus, it could
not be imputed.

Despite these limitations, our study had several strengths. In estimating suicide

death rates and their joinpoint trends by using methods that are comparable over time and
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between countries for the period 1990 to 2019, this study provides comprehensive estimates
of suicide death rates by region. Through this, it was possible to capture the overall or
segmented trends of regions where economic crises occurred. Moreover, unlike traditional
GBD studies that were limited to the measuring of descriptive results, this is a unique study
that investigated possible risk factors of suicide death rate at the regional level with the

strict scheme (Figure 5).
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2. Discussion of the results

1) Summary of the results

GBD 2019 estimated 759,028 (95% uncertainty interval, 95% UI 685,390 to
831,857) deaths globally from suicide in 2019, along with its 9.4 age-standardized death
rate (ASDR) from suicide deaths per 100,000. The suicide death rate has been decreasing
since 1990 (Global AAPC: -1.67%, p-value<0.001), but at a specific time point, it increased
when the economic crises occurred (1997 Asian fiscal crisis, 2008 economic crisis).

In the case of the highest Gini coefficient trajectory group, the suicide rate was
the highest in almost all years, and the lowest Gini coefficient trajectory group followed
the second highest suicide rate in almost all years. The lowest suicide rate was observed in
the middle Gini coefficient trajectory group. The lower Gini coefficient trajectory group
showed a greater decrease in AAPC of suicide death rate (lowest Gini coefficient trajectory
group AAPC: -1.364%; highest Gini coefficient trajectory group AAPC: -0.165%). In the
case of the Highest SDI trajectory group, it can be seen that the suicide rate is the highest
in the beginning year and then reversed to a lower suicide rate. The lowest SDI trajectory
group had the highest suicide rate over time. The highest SDI trajectory group showed a
greater decrease in AAPC of the suicide death rate (AAPC: -1.261%).

The overall adjusted R* of 0.6807 in the association between the risk factors and

suicide death rate, the Gini coefficient explained 44.6%, and SDI explained 42.3% with a
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regression coefficient of 17.641 (p = 0.0305) and -3.819 (p = 0.5555), respectively. Other
remaining factors were either marginally significant or had little explanation for the suicide
death rate.

Most economic, socio-demographic, and epidemiologic factors were associated
with ASDR of suicide in a longitudinal setting. Those with the highest Gini coefficient
group (more disproportionately income distributed) were estimated to have a higher suicide
death rate (Gini coefficient > 0.6, rate ratio, RR: 1.281, 95% confidence interval, 95% CI:
1.121to 1.463) than those with the lowest Gini coefficient group. Compared to countries in
the high SDI group, those in the low SDI group had a higher suicide death rate (low SDI,
RR: 1.883, 95% CI: 1.595-2.223). In the subgroup analysis, it was estimated that the higher
SDI group had a higher suicide rate when they were in the high Gini coefficient group
(>0.60), although the high SDI group did not converge owing to a lack of observation.

The suicide death rate was disproportionately concentrated among countries
positioned in greater income disparities or lower socio-demographic conditions (lower
GDP per capita, lower educational attainment, and lower fertility rate). Moreover, these

gaps were even greater in 2019 than in 1990.

2) Interpretation of the results
The global suicide death rate has continuously decreased, and numerous studies

and reports support many reasons such as worldwide or nationwide suicide prevention

strategies and policies™'>!**>">77 improved socio-demographic factors'®*'7%7  elevated
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mental health status at population level'>***2 or prosperity of economic status®' %,

However, these studies did not account for diverse aspects of the factors that either affect
or are associated with suicide death rate in a single model, masking which factors should
be considered as most important in terms of changes in suicide death rate. To reveal the
major factors related to suicide death rate, we conducted a number of statistical methods
from the descriptive analysis to the factor analysis.

With regard to the decreasing trend of the suicide death rate, we may assist it with
possible explanations. First, we revealed that the highest Gini coefficient trajectory group
showed the highest suicide rates in almost all years, followed by the lowest Gini coefficient
trajectory group. However, the highest Gini coefficient trajectory group (3.1% of all
countries) showed almost the same suicide rate in 2019 compared to 1990, but the lowest
Gini coefficient trajectory group (14.5% of all countries), and middle Gini coefficient
trajectory group (36.7% of all countries) showed a further decrease in suicide rate compared
to 1990, which means that a greater number of countries with lower Gini coefficients
experienced a reduction in the suicide death rate. Furthermore, considering that the Gini
coefficient accounts for a large proportion of suicide death rates (partial R*: 44.6%), the
global reduction in suicide death rates can be partly explained. Second, we also revealed
that the highest SDI trajectory group showed the highest suicide death rate in the beginning
of the year and then reversed to a low suicide death rate, but the lowest SDI trajectory group
had the highest suicide death rate over time. It can be inferred that the higher SDI in recent

years is relatively more related to a lower suicide death rate, compared to previous years.
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In addition, along with the result that SDI accounts for a large proportion of suicide rates
(partial R%: 42.3%), the global reduction in suicide death rates can be partly explained.

Income disparity, measured by the Gini coefficient, was one of the major risk
factors. This finding is understandable since the event of economic recession or crisis in a
country is positively associated with the suicide death rate'®3¢36-71:886 T support this,
those countries that experienced economic crises had temporarily or lastingly become
higher in income disparity®°.

As another major risk factor, SDI is a composite measure in a country with GDP
per capita, average educational attainment, and fertility rates, which reflect the general
condition of socio-demographic and socio-cultural aspects. Taken as a whole, a more stable
society is more likely to have a lower rate of mental disease, which may be directly
associated with the suicide death rate'®***7*,

Surprisingly, however, those countries positioned at a higher SDI showed an
increased probability of suicide death rate when their income disparity was severe. That is,

even in a country with the highest socioeconomic status, the suicide death rate can be high

if the extent of internal income disparity is severe.
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3. Implications of the study

Many studies have revealed the risk factors of individuals’ suicide behaviors or
bivariate associations with a country’s economic or socio-demographic condition in a
cross-sectional setting. However, this study gives evidence that among a country’s many
factors income disparity (measured by Gini coefficient) and SDI have been the strongest
association with suicide death rate, and since 1990 it has been more unequally concentrated
in countries with higher Gini coefficient, and lower SDI, respectively. Furthermore, it
should be noted that no matter how high the socio-demographic status of a country, the
suicide death rate would be higher than others if income disparity is severe.

Although suicide mortality has been reduced in recent decades, suicide remains
an important preventable contributor to the global burden of disease across all regions. The
study indicated that income disparity in a country is highly related to the suicide death rate,
which yields insights that inform suicide prevention initiatives to add effective suicide
prevention interventions to existing plans, considering the results of this study. Furthermore,
this study provides important evidence that strengthening data on suicide, which is the first
step in identifying suicide risk factors, detecting suicide vulnerable populations, and
building successful intervention programs or policies. For future study, developed research
such as inferencing causal relationships with pathways to suicide death rate considering
epidemiologic, economic, and socio-demographic aspects of suicide risk factors revealed

in this study. To do so, more effective strategies can be developed to reduce suicide deaths.
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VI. Conclusion

The burden of suicide has been reduced since 1990, but in certain periods
where an economic crisis occurred, it increased. Income disparity and socio-
demographic status are significantly related to suicide death rates. The disproportion
of the suicide death rate in the Gini coefficient and socio-demographic index was
revealed, and it has been greater since 1990. Even in countries with a higher socio-
demographic status, the suicide death rate increased if income disparities were severe.
It is reasonable to consider income disparities as a major component when making

suicide prevention strategies at the population level.
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GBD — Global Burden of Disease, Injuries, and Risk Factors Study
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in 2019

Appendix 1. Country's suicide death per

Country All-case death Suicide death Suicide death
number number percentage
Greenland 480.5 33.8 7.0%
Republic of Korea 318630.6 14575.2 4.6%
Guyana 6683.8 250.2 3.7%
Suriname 4370.6 1449 3.3%
Sri Lanka 135633.3 4425.0 3.3%
Nauru 66.7 22 3.3%
Kazakhstan 139467.3 4275.0 3.1%
Qatar 4421.5 131.4 3.0%
Guam 1127.7 319 2.8%
Marshall Islands 4224 11.9 2.8%
Kiribati 1151.0 30.1 2.6%
Micronesia (Federated States of) 939.3 232 2.5%
Mongolia 24859.0 591.5 2.4%
Cabo Verde 3500.6 81.8 2.3%
Taiwan (Province of China) 185365.2 4298.8 2.3%
Solomon Islands 6220.8 143.8 2.3%
Vanuatu 2236.5 51.1 2.3%
United Arab Emirates 29113.0 664.1 2.3%
Lesotho 32513.8 736.2 2.3%
Northern Mariana Islands 350.5 79 2.2%
Lithuania 38501.4 857.3 2.2%
Russian Federation 1788286.3 39040.2 2.2%
India 9391548.6 195336.1 2.1%
Singapore 23222.0 463.5 2.0%
Slovenia 20813.2 410.0 2.0%
Uruguay 338473 665.9 2.0%
Ukraine 698662.8 13689.9 2.0%
Eswatini 11566.5 226.2 2.0%
Belgium 114073.5 2211.9 1.9%
Botswana 21171.8 403.2 1.9%
Zimbabwe 126522.7 2402.6 1.9%
Belarus 121776.8 2272.4 1.9%
Uzbekistan 203598.9 3792.6 1.9%
Samoa 1367.2 25.4 1.9%
France 603277.8 11013.5 1.8%
Nepal 193331.0 3528.0 1.8%
Ecuador 92531.3 1678.0 1.8%
Bahrain 4265.9 773 1.8%
Chile 113085.5 2006.4 1.8%
Japan 1400012.5 247733 1.8%
Iceland 21133 372 1.8%
Tuvalu 107.3 1.9 1.8%
Kyrgyzstan 34676.3 600.4 1.7%
Austria 82490.0 1417.6 1.7%
Montenegro 6793.7 116.6 1.7%
Australia 170852.4 2898.0 1.7%
Switzerland 69816.8 1171.1 1.7%
Luxembourg 4147.2 69.2 1.7%
Cuba 105984.2 1736.2 1.6%
Canada 288192.9 4698.5 1.6%
Poland 406276.7 6578.0 1.6%
Costa Rica 24415.7 388.7 1.6%
Finland 56113.3 873.2 1.6%
United States of America 2946455.8 45348.8 1.5%
South Africa 521802.4 7864.3 1.5%
New Zealand 34498.1 512.4 1.5%
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Hungary

Gabon

Sweden

Argentina
Thailand

Latvia

San Marino

Cook Islands
Saudi Arabia
Belize

Namibia

Norway

Kuwait

Ireland

Global

Republic of Moldova
Maldives

Eritrea

Croatia

El Salvador
Trinidad and Tobago
Andorra

Estonia
Turkmenistan
Brunei Darussalam
Serbia

Czechia
Netherlands

Viet Nam

Slovakia

Senegal

Paraguay
Democratic People's Republic of Korea
Venezuela (Bolivarian Republic of)
Palau

Nicaragua
Germany
Denmark

Tokelau

Congo

Pakistan

Portugal

Iraq

China

Israel

Fiji

Zambia

Morocco
Colombia

Rwanda
Seychelles

Togo
Guinea-Bissau
Libya

Cameroon

Cote d’Ivoire
Kenya

Iran (Islamic Republic of)

128867.9
11766.9
93801.2

348822.6

497502.4
27426.7

301.6
165.4
128507.2
1990.1
18906.9
41385.9
10012.9
323544
56526959.5
40997.9
1501.8
43395.2
52311.4
40198.6
11765.1
619.7
15888.7
33620.3
1880.3

117629.1

113802.8

157008.2

631817.6
54548.9
89908.6
34171.1

237057.3

186929.3

208.7
29196.3

959889.0

55373.8

11.1
35712.8
1499877.6
116386.9
179615.2
10653448.0
47925.3
7419.1

123355.0

228124.4

246679.1
68571.3

797.2
53555.2
14816.4
31659.7

207271.2

182432.8

293887.6

391113.1
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1902.1
1722
1368.7
5028.9
7106.9
391.6
43

2.3
1791.3
27.7
261.3
561.7
135.0
4354
759028.4
549.4
20.1
579.5
694.2
5314
154.6
8.1
208.1
440.2
24.6
1535.2
1479.5
2017.2
8114.1
695.2
1126.3
427.4
2954.4
2309.8
2.6
3549
11663.5
667.5
0.1
4229
17688.1
1357.4
2075.1
121216.6
545.2
84.2
1397.7
2566.3
2730.8
759.0
8.8
590.9
163.4
346.7
2260.2
1959.9
3154.8
4171.7

1.5%
1.5%
1.5%
1.4%
1.4%
1.4%
1.4%
1.4%
1.4%
1.4%
1.4%
1.4%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%
1.1%
1%
1.1%
1%
1%
1.1%
1.1%
1.1%
1.1%
1%
1%
1.1%
1%
1%
1.1%



Democratic Republic of the Congo
Mexico

Mauritius

Angola

Monaco

Malawi

Niue

American Samoa
Armenia

Malaysia

Haiti

Equatorial Guinea
Ethiopia

Panama

Guatemala

Sudan

Ghana

Djibouti

Bolivia (Plurinational State of)
Bosnia and Herzegovina
Lao People's Democratic Republic
Bhutan

Saint Lucia

Burundi

Brazil

Tajikistan

Gambia

Dominican Republic
Oman

Madagascar
Mozambique

Central African Republic
United Republic of Tanzania
United Kingdom

Yemen

Uganda

North Macedonia

Spain

Bulgaria

Liberia

Bangladesh

Romania

Comoros

Timor-Leste

Jordan

Saint Vincent and the Grenadines
Benin

Cyprus

Burkina Faso

Puerto Rico

Algeria

Palestine

Mauritania

Tonga

Somalia

Philippines

Cambodia

Guinea
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564090.7
738424.8
10713.4
184933.8
523.8
116671.4
19.9
383.1
27978.1
175875.8
99707.8
7618.3
559996.8
19797.6
94820.6
202165.4
208182.2
7575.5
75910.0
37424.0
44456.8
4252.4
1406.1
83466.3
1411015.8
48702.9
13505.1
70544.7
12374.2
164160.9
264784.2
67754.8
354351.0
621814.6
174541.9
242798.5
24046.6
428576.8
1242259
29749.8
849560.6
262810.9
5006.8
7756.2
32264.9
1026.0
93065.2
8707.4
201813.6
32906.0
201111.0
16608.1
20981.1
658.0
184230.9
638800.8
110850.8
114264.9

5979.5
7805.3
113.1
1927.6
5.4
1208.7
0.2

4.0
287.2
1802.9
1016.9
712
5655.0
199.4
953.1
2029.4
2065.5
74.7
742.8
365.7
429.7
41.0
13.5
799.7
13503.2
464.0
128.7
671.4
117.6
1521.9
24403
619.5
32313
5617.9
1560.2
2166.6
2111
3759.4
1086.8
258.8
7365.2
2181.6
40.9
62.9
260.2
82
742.2
66.7
15452
249.0
1515.5
124.4
155.0
4.8
1324.7
4568.6
785.4
805.0

1.1%
1.1%
1.1%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.9%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%



Sierra Leone 70113.9 491.4 0.7%
United States Virgin Islands 1279.0 8.8 0.7%
Italy 642341.6 4315.4 0.7%
Albania 22670.5 152.1 0.7%
Peru 152432.5 1016.3 0.7%
Afghanistan 251417.8 1613.2 0.6%
Malta 3780.3 24.1 0.6%
Chad 156649.1 996.0 0.6%
Georgia 49418.4 3132 0.6%
Grenada 818.5 52 0.6%
Tunisia 67618.3 410.2 0.6%
South Sudan 72739.1 418.9 0.6%
Turkey 454742.1 2585.5 0.6%
Egypt 561555.8 3105.3 0.6%
Lebanon 33858.1 176.2 0.5%
Dominica 735.0 38 0.5%
Azerbaijan 75128.8 379.3 0.5%
Nigeria 1593180.0 7969.6 0.5%
Bermuda 579.6 2.9 0.5%
Barbados 3093.2 14.9 0.5%
Niger 202621.3 971.6 0.5%
Mali 201432.9 946.8 0.5%
Myanmar 420932.1 1956.1 0.5%
Honduras 52569.3 240.7 0.5%
Jamaica 19657.7 89.1 0.5%
Antigua and Barbuda 609.9 2.7 0.4%
Indonesia 1705894.7 7657.7 0.4%
Saint Kitts and Nevis 499.7 22 0.4%
Bahamas 2731.4 11.7 0.4%
Papua New Guinea 69785.0 289.4 0.4%
Sao Tome and Principe 1010.8 4.1 0.4%
Greece 128668.6 499.8 0.4%
Syrian Arab Republic 84425.0 319.7 0.4%

Mean 551325.2 7403.5 1.3%

Standard deviation 4062847.1 55309.1 0.8%

Median 54548.9 591.5 1.1%

Interquartile range 175352.3 1936.8 0.7%
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Appendix 2. Country's ag

dized death rate of suicide per 100,000 in 2019

Annual % change of suicide death rate

95% uncertainty interval

95% uncertainty interval

Country from 1990 to 2019 lower upper
Armenia 2.085 1.521 2.647
Republic of Korea 1.405 -0.140 2.110
Jamaica 1.202 0.667 1.852
Lesotho 1.194 0.442 2.062
Paraguay 1.149 0.424 1.889
Mexico 0.976 0.669 1.303
Ecuador 0.966 0.099 1.662
Saudi Arabia 0.955 0.296 2.146
Taiwan (Province of China) 0.947 0.502 1.520
Eswatini 0.843 0.173 1.708
Belize 0.688 0.389 1.040
Uruguay 0.686 0.568 0.829
Uzbekistan 0.645 0.362 0.956
Zimbabwe 0.617 0.199 1.212
Cabo Verde 0.614 0.270 1.156
Dominican Republic 0.609 0.139 1.141
Costa Rica 0.517 0.171 0.970
Georgia 0.501 0.232 0.795
Albania 0.482 -0.010 1.027
Venezuela (Bolivarian Republic of) 0.469 0.101 0914
Sao Tome and Principe 0.410 -0.038 1.265
Antigua and Barbuda 0.393 0.140 0.702
Djibouti 0.392 -0.085 1.100
Botswana 0.386 -0.136 1.169
Ukraine 0.385 0.149 0.655
Togo 0.369 -0.007 0.846
Argentina 0.339 0.252 0.427
Gambia 0.331 -0.090 0.939
Saint Vincent and the Grenadines 0.321 0.105 0.585
Colombia 0.314 -0.001 0.695
Libya 0.313 -0.025 0.856
Dominica 0.303 -0.007 0.696
Guyana 0.297 -0.041 0.692
Kenya 0.277 0.020 0.585
Ghana 0.274 -0.086 0.712
Kuwait 0.271 0.031 0.561
Saint Lucia 0.244 0.039 0.482
Pakistan 0.232 -0.047 0.566
Azerbaijan 0.208 -0.177 0.635
United States Virgin Islands 0.205 -0.103 0.583
Mozambique 0.201 -0.135 0.644
Turkmenistan 0.199 -0.043 0.504
Cameroon 0.195 -0.150 0.627
Brunei Darussalam 0.187 -0.194 0.535
Mongolia 0.186 -0.114 0.600
United Arab Emirates 0.183 -0.246 0.830
Guam 0.182 -0.076 0.465
Bahamas 0.176 -0.065 0.493
Tonga 0.175 -0.137 0.630
Montenegro 0.147 -0.098 0.477
Greece 0.145 0.060 0.246
Yemen 0.140 -0.291 0.896
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Suriname

Iraq

American Samoa
Eritrea

Namibia

Kazakhstan

Vanuatu

Guinea

Romania

Northern Mariana Islands
Nicaragua

Comoros

Tunisia

Panama

Belarus

Sierra Leone

Bosnia and Herzegovina
Solomon Islands
Seychelles

Zambia

Viet Nam

Senegal

United States of America
Marshall Islands
Malaysia

Barbados

Chad

North Macedonia

Malta

Bolivia (Plurinational State of)
Cote d'Ivoire

Benin

Japan

Micronesia (Federated States of)
Brazil

San Marino

Tajikistan

Bahrain

Peru

Uganda

Syrian Arab Republic
Lithuania

Morocco

Nauru

Papua New Guinea
Guatemala
Guinea-Bissau

Cyprus

Poland

Palau

Netherlands

Burkina Faso

Grenada

Democratic Republic of the Congo
Somalia

Niger

Bhutan

Monaco
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0.133
0.132
0.131
0.128
0.126
0.126
0.116
0.116
0.103
0.102
0.093
0.083
0.082
0.076
0.070
0.070
0.068
0.059
0.051
0.043
0.039
0.035
0.032
0.030
0.029
0.028
0.028
0.028
0.022
0.019
0.009
0.009
0.007
0.006
0.003
-0.004
-0.005
-0.013
-0.022
-0.024
-0.025
-0.027
-0.032
-0.033
-0.041
-0.045
-0.054
-0.059
-0.059
-0.068
-0.068
-0.070
-0.072
-0.092
-0.093
-0.098
-0.099
-0.102

-0.100
-0.217
-0.173
-0.224
-0.261
-0.035
-0.247
-0.164
-0.098
-0.242
-0.158
-0.293
-0.254
-0.206
-0.174
-0.251
-0.252
-0.195
-0.121
-0.238
-0.273
-0.267

0.010
-0.229
-0.214
-0.164
-0.246
-0.208
-0.097
-0.313
-0.298
-0.279
-0.034
-0.367
-0.058
-0.369
-0.202
-0.387
-0.390
-0.296
-0.316
-0.213
-0.310
-0.253
-0.286
-0.281
-0.297
-0.346
-0.230
-0.353
-0.123
-0.289
-0.215
-0.339
-0.333
-0.349
-0.424
-0.344

0.502
0.700
0.573
0.763
0.750
0.323
0.667
0.468
0.328
0.648
0.411
1.680
0.484
0.407
0.401
0.517
0.391
0.387
0.262
0.383
0.449
0.424
0.056
0.344
0.307
0.248
0.361
0.315
0.149
0.461
0.376
0.387
0.044
0.389
0.098
0.517
0.238
0.379
0.412
0.365
0.488
0.187
0.411
0.242
0.302
0.251
0.293
0.224
0.169
0.331
-0.013
0.201
0.091
0.232
0.249
0.266
0.443
0.215



Fiji

Egypt

Spain

Palestine

Andorra

Belgium

Malawi

Lebanon

Russian Federation
Ireland

Canada

Liberia

Republic of Moldova
Haiti

Australia

Central African Republic
Nepal

Cambodia

South Sudan

Samoa

Indonesia

United Republic of Tanzania
Philippines

Qatar

Democratic People's Republic of Korea
New Zealand
Thailand

Niue

Tuvalu

Trinidad and Tobago
Gabon

Sudan

Kiribati

Tokelau

Iran (Islamic Republic of)
Cook Islands

Italy

Mali

India

El Salvador

Portugal

Israel

South Africa

Nigeria

United Kingdom
Oman

Bulgaria

Serbia

Saint Kitts and Nevis
Madagascar
Germany

Cuba

Timor-Leste

Global

Slovakia

Iceland

Maldives

Bermuda
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-0.103
-0.104
-0.105
-0.107
-0.111
-0.116
-0.127
-0.133
-0.134
-0.138
-0.142
-0.145
-0.146
-0.149
-0.151
-0.155
-0.156
-0.160
-0.160
-0.161
-0.161
-0.168
-0.175
-0.176
-0.177
-0.177
-0.182
-0.183
-0.184
-0.196
-0.200
-0.200
-0.202
-0.203
-0.204
-0.210
-0.213
-0.214
-0.220
-0.221
-0.221
-0.221
-0.226
-0.227
-0.230
-0.236
-0.239
-0.248
-0.257
-0.263
-0.264
-0.269
-0.287
-0.290
-0.291
-0.294
-0.294
-0.301

0.344
0.341
-0.163
-0.353
-0.400
-0.162
-0.351
0372
0273
0.220
-0.190
0414
-0.265
-0.365
0.198
0.381
-0.420
0.412
-0.400
-0.479
0.344
-0.380
0.362
0.432
-0.440
0.233
0414
-0.442
0.415
0.412
-0.443
-0.485
-0.390
0.478
-0.290
0.474
-0.251
0.416
0.342
-0.428
0.282
0.275
0.347
-0.463
0.254
-0.469
-0.401
0.412
-0.511
-0.458
-0.308
-0.408
-0.606
0.350
0.474
0.365
-0.502
0.435

0.216
0.194
-0.040
0.288
0.301
-0.061
0.165
0.199
0.027
-0.024
-0.093
0.201
-0.004
0.112
-0.093
0.171
0.215
0.139
0.241
0.262
0.085
0.120
0.090
0.177
0.198
-0.107
0.128
0.207
0.146
0.059
0.131
0.180
0.042
0.176
-0.009
0.114
-0.170
0.051
-0.065
0.022
-0.137
-0.166
-0.078
0.077
-0.193
0316
-0.055
-0.052
0.007
-0.045
-0.216
-0.102
0.154
-0.218
-0.065
-0.214
0.047
-0.131



Puerto Rico -0.304 -0.470 -0.105
Afghanistan -0.309 -0.494 -0.001
Honduras -0.312 -0.519 -0.009
Kyrgyzstan -0.315 -0.407 -0.203
Mauritius -0.316 -0.450 -0.149
Jordan -0.316 -0.475 -0.091
Angola -0.321 -0.548 0.004
Mauritania -0.325 -0.548 -0.010
Latvia -0.331 -0.458 -0.169
Austria -0.335 -0.376 -0.291
Algeria -0.349 -0.532 -0.089
Croatia -0.350 -0.494 -0.166
Congo -0.350 -0.571 -0.006
Greenland -0.358 -0.524 -0.124
France -0.364 -0.404 -0.309
Turkey -0.378 -0.538 -0.132
Czechia -0.384 -0.498 -0.248
Sweden -0.392 -0.420 -0.361
Norway -0.393 -0.431 -0.341
Burundi -0.393 -0.573 -0.110
Slovenia -0.400 -0.593 -0.165
Rwanda -0.413 -0.591 -0.161
Chile -0.427 -0.466 -0.376
Luxembourg -0.439 -0.511 -0.352
Lao People's Democratic Republic -0.446 -0.642 -0.203
Singapore -0.453 -0.490 -0.408
Myanmar -0.456 -0.647 -0.152
Estonia -0.475 -0.600 -0.340
Sri Lanka -0.487 -0.625 -0.315
Switzerland -0.498 -0.535 -0.451
Finland -0.515 -0.547 -0.479
Hungary -0.518 -0.607 -0.415
Equatorial Guinea -0.528 -0.731 -0.177
China -0.530 -0.630 -0.371
Bangladesh -0.537 -0.662 -0.315
Ethiopia -0.540 -0.667 -0.341
Denmark -0.614 -0.644 -0.575

Mean 0.003

Standard deviation 0.383

Median -0.068

Interquartile range 0.368
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Appendix 3. Country's ag dardized death rate of suicide per 100,000 in 2019

Country Suicide death rate per 100,000  95% uncertainty interval lower ~ 95% uncertainty interval upper
Greenland 60.2 47.6 76.2
Lesotho 352 16.1 534
Guyana 325 25.0 41.8
Ukraine 31.1 25.9 37.0
Lithuania 30.7 24.8 374
Republic of Korea 273 16.8 30.8
Russian Federation 26.6 221 33.0
Kiribati 254 19.7 32.1
Suriname 252 20.4 309
Belarus 239 18.5 315
Kazakhstan 232 19.9 27.6
Micronesia (Federated States of) 22.7 14.2 30.8
Solomon Islands 21.9 11.6 303
Marshall Islands 209 14.4 279
Nauru 20.6 13.2 27.6
Latvia 20.4 16.6 254
Sri Lanka 20.2 14.8 27.0
Eswatini 19.8 11.9 293
Slovenia 19.8 15.2 26.0
Hungary 19.7 16.1 24.0
Japan 19.4 18.2 20.2
Uruguay 19.4 182 20.8
Belgium 19.4 18.3 20.6
Montenegro 18.8 14.7 244
Guam 18.7 14.7 224
Northern Mariana Islands 18.5 14.1 23.7
Taiwan (Province of China) 18.2 14.2 235
Serbia 17.6 13.6 222
Mongolia 17.5 132 23.2
Vanuatu 17.4 11.0 24.0
Botswana 17.2 10.8 25.6
Poland 17.1 14.0 21.2
France 16.6 15.5 18.0
Croatia 16.3 12.8 20.6
Zimbabwe 16.0 10.9 21.1
Tuvalu 16.0 11.0 21.7
Austria 15.9 15.0 17.0
Estonia 15.9 12.0 20.1
Finland 15.8 14.9 16.8
Bulgaria 15.7 124 19.5
Cuba 153 12.3 18.8
Republic of Moldova 14.9 129 17.3
Cabo Verde 14.5 11.0 18.4
Monaco 14.5 11.0 18.4
Palau 143 10.3 18.3
South Africa 14.1 11.4 17.1
India 14.0 11.6 16.6
Czechia 13.9 11.4 17.0
United States of America 13.8 13.5 14.1
Germany 13.7 129 14.6
Sweden 13.4 12.8 14.0
Switzerland 133 124 14.6
Cook Islands 13.0 9.2 17.0
Canada 12.9 122 13.5
San Marino 12.8 8.1 19.0
Slovakia 12.8 9.4 16.5
Portugal 12.7 11.8 14.0
Niue 123 85 17.2
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Samoa

Australia

Netherlands

Central African Republic
Nepal

Denmark

New Zealand

Romania

Democratic People's Republic of Korea

Uzbekistan
Luxembourg
Argentina

Trinidad and Tobago
Bosnia and Herzegovina
Chile

Namibia

Iceland

Norway

Thailand

Gabon

Global

North Macedonia
Andorra

Ecuador

Armenia

Tokelau

Fiji

Kyrgyzstan

Ireland

Mauritius
Turkmenistan

Eritrea

Seychelles
Guinea-Bissau
Georgia

China

El Salvador

United States Virgin Islands
Viet Nam

United Kingdom
Mozambique

Costa Rica
Venezuela (Bolivarian Republic of)
Haiti

Singapore

Spain

Congo

Pakistan

Cameroon

Saint Lucia

Zambia

Cote d'Ivoire

Togo

Senegal

Saint Vincent and the Grenadines
United Arab Emirates
Italy

Morocco

American Samoa
Puerto Rico
Democratic Republic of the Congo
Burkina Faso

Belize

Burundi

Malawi

12.0
11.8
11.8
11.7
11.6
11.5
11.4
11.3
11.3
11.3
11.2
11.1
11.1
11.1
11.0
10.9
10.8
10.5
10.1
9.8
9.8
9.8
9.8
9.5
9.5
9.4
9.2
9.2
8.9
8.9
8.7
8.6
8.6
8.6
8.5
8.5
8.5
8.5
8.4
8.4
8.3
82
8.2
82
8.2
82
8.0
79
7.8
7.7
7.7
7.5
7.5
7.4
7.3
72
72
7.1
7.1
7.1
6.8
6.8
6.8
6.7
6.6
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7.8
11.2
11.1

79

8.1
10.6
10.8

9.3

8.4

9.3

9.9
10.5

8.2

79
10.4

72

9.9

9.9

7.4

6.7

8.9

7.5

7.2

6.0

8.0

6.2

7.0

8.0

8.1

7.1

7.0

5.6

7.0

6.1

72

7.1

6.2

6.5

5.9

8.1

5.8

6.4

6.1

5.7

7.6

7.7

5.7

4.6

5.4

6.5

5.6

52

53

53

6.2

4.7

6.8

42

5.4

5.4

5.0

5.1

5.8

5.0

49

16.5
12.6
12.5
16.8
15.0
12.6
12.2
13.6
16.3
133
12.8
11.8
14.7
14.2
11.7
16.3
11.9
113
13.6
13.9
10.8
12.4
12.9
12.5
11.2
13.0
11.8
10.6
10.0
10.8
10.8
12.5
10.6
11.5
10.0
10.2
11.2
10.6
11.0

8.7
10.9
10.5
10.7
11.1

8.8

8.7
11.2
12.5
10.7

9.0
10.2
10.4

9.8

9.8

8.4
10.2

7.5
11.1

9.5

9.0

9.3

8.8

7.8

9.3

8.5



Ghana

Somalia

Angola

Guinea

Kenya

Mexico

Brazil

Djibouti

Bolivia (Plurinational State of)
Dominican Republic
Paraguay

Chad

Lao People's Democratic Republic
Rwanda

Sierra Leone
Benin

Israel

Malaysia

Gambia

Comoros
Colombia
Madagascar
United Republic of Tanzania
Brunei Darussalam
Albania

Dominica

Malta

Nicaragua
Equatorial Guinea
Bhutan

Liberia

Guatemala
Bahrain

Uganda

Ethiopia

Libya

Cyprus

Grenada

Saudi Arabia
Barbados

Sudan

Yemen

Iran (Islamic Republic of)
Iraq

Tajikistan

Greece

Panama

Cambodia
Timor-Leste
Tonga

Bangladesh

Qatar

South Sudan
Bermuda

Mali

Afghanistan

Niger

Philippines
Maldives
Mauritania

Saint Kitts and Nevis
Nigeria

Azerbaijan

Algeria

Myanmar

6.5
6.5
6.4
6.4
6.3
6.2
6.2
6.2
6.2
6.2
6.2
6.1
6.0
6.0
5.9
59
5.9
58
5.7
5.7
5.7
5.7
5.7
5.6
5.6
55
5.5
55
5.4
54
5.4
54
5.4
53
53
5.1
5.1
5.0
5.0
5.0
5.0
5.0
49
4.9
49
4.8
48
4.7
4.7
4.7
4.6
4.6
4.5
4.5
43
4.2
42
4.1
4.0
39
3.8
3.7
3.7
3.6
3.6
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49
4.0
47
43
49
53
59
3.7
4.1
44
4.1
4.1
4.1
42
4.0
42
55
44
3.7
3.6
44
42
42
42
3.6
4.1
49
42
33
3.7
35
42
338
4.0
42
38
338
43
3.6
4.1
3.1
32
42
3.6
3.7
45
3.6
35
24
35
3.6
33
3.0
38
2.9
31
28
3.0
32
25
25
24
26
26
26

8.6
10.0
8.5
8.7
83
73
6.8
10.0
83
8.8
8.1
8.2
8.2
8.1
8.2
8.2
6.4
7.6
8.0
8.9
73
7.6
7.4
6.6
7.5
6.9
6.1
7.1
8.7
7.8
7.8
6.8
7.0
6.9
6.6
7.1
5.8
57
6.9
6.0
7.5
7.1
5.7
6.8
6.2
53
6.2
59
6.6
6.2
5.9
6.5
6.8
55
6.6
6.0
6.2
5.0
5.1
6.1
5.0
57
4.9
52
4.6



Tunisia 35 24 5.0
Lebanon 3.4 2.2 5.1
Turkey 32 2.5 4.4
Jamaica 32 2.5 4.0
Egypt 3.1 2.0 5.0
Bahamas 3.1 2.5 39
Antigua and Barbuda 3.1 2.6 3.7
Kuwait 3.0 2.5 3.7
Peru 3.0 2.1 4.0
Indonesia 3.0 2.3 3.7
Papua New Guinea 29 2.1 4.6
Oman 2.6 2.0 39
Palestine 2.5 1.5 3.0
Honduras 2.5 1.7 4.3
Jordan 22 1.8 2.8
Syrian Arab Republic 22 1.6 3.0
Sao Tome and Principe 2.0 1.3 2.7

Mean 10.2

Standard deviation 7.3

Median 8.2

Interquartile range 7.9
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Appendix 4. List of 195 countries and territories by the sources of data uti

d in this study, and their corresponding 3 letter country codes

Super_Region(GBD) 21 GBD regions (GBD) Country Name(GBD) Region (World Bank) Country Name (World Bank) Region (WHO) Country Name (WHO) Country Code
High-income High-income North America Canada North America Canada Americas Canada CAN
High-income High-income North America USA North America United States Americas United States of America UsA
High-income Australasia Australia East Asia & Pacific Australia Western Pacific Australia AUS
High-income Australasia New Zealand East Asia & Pacific New Zealand Western Pacific New Zealand NZL
High-income High-income Asia Pacific Brunei East Asia & Pacific Brunei Darussalam Western Pacific Brunei Darussalam BRN
High-income High-income Asia Pacific Japan East Asia & Pacific Japan Western Pacific Japan o
High-income High-income Asia Pacific Singapore East Asia & Pacific Singapore Western Pacific Singapore SGP
High-income High-income Asia Pacific South Korea East Asia & Pacific Korea, Rep. Western Pacific Republic of Korea KOR
High-income Western Europe Andorra Europe & Central Asia Andorra - - AND
High-income Western Europe Austria Europe & Central Asia Austria Europe Austria AUT
High-income Western Europe Belgium Europe & Central Asia Belgium Europe Belgium BEL
High-income Western Europe Cyprus Europe & Central Asia Cyprus Europe Cyprus cyp
High-income Western Europe Denmark Europe & Central Asia Denmark Europe Denmark DNK
High-income Western Europe Finland Europe & Central Asia Finland Europe Finland FIN
High-income Western Europe France Europe & Central Asia France Europe France FRA
High-income Western Europe Germany Europe & Central Asia Germany Europe Germany DEU
High-income Western Europe Greece Europe & Central Asia Greece Europe Greece GRC
High-income Western Europe Greenland Europe & Central Asia Greenland - - GRL
High-income Western Europe Ieeland Europe & Central Asia Ieeland Europe Ieeland ISL
High-income Western Europe Ireland Europe & Central Asia Treland Europe Treland IRL
High-income Western Europe Israel Middle East & North Africa Tsrael Europe Tsrael ISR
High-income Western Europe Ttaly Europe & Central Asia Ttaly Europe Ttaly ITA
High-income Western Europe Luxembourg Europe & Central Asia Luxembourg Europe Luxembourg LUX
High-income Western Europe Malta Middle East & North Africa Malta Europe Malta MLT
High-income Western Europe Netherlands Europe & Central Asia Netherlands Europe Netherlands NLD
High-income Western Europe Norway Europe & Central Asia Norway Europe Norway NOR
High-income Western Europe Portugal Europe & Central Asia Portugal Europe Portugal PRT
High-income Western Europe Spain Europe & Central Asia Spain Europe Spain ESP
High-income Western Europe Sweden Europe & Central Asia Sweden Europe Sweden SWE
High-income Western Europe Switzerland Europe & Central Asia Switzerland Europe Switzerland CHE
High-income Western Europe United Kingdom Europe & Central Asia United Kingdom Europe United Kingdom of Great Britain and Northern Ireland GBR
High-income Southern Latin America Argentina Latin America & Caribbean Argentina Americas Argentina ARG
High-income Southern Latin America Chile Latin America & Caribbean Chile Americas Chile CHL
High-income Southern Latin America Uruguay Latin America & Caribbean Uruguay Americas Uruguay URY
Central Europe, Eastern Europe, and Central Asia Eastern Europe Belarus Europe & Central Asia Belarus Europe Belarus BLR
Central Europe, Eastem Europe, and Central Asia Eastem Europe Estonia Europe & Central Asia Estonia Europe Estonia EST
Central Europe, Eastern Europe, and Central Asia Easten Europe Latvia Europe & Central Asia Latvia Europe Latvia LVA
Central Europe, Eastern Europe, and Central Asia Lithuania Europe & Central Asia Lithuania Europe Lithuania LTU
Central Europe, Eastern Europe, and Central Asia Eastern Europe Moldova Europe & Central Asia Moldova Europe Republic of Moldova MDA
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Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Easter Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Easter Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastem Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean

Latin America and Caribbean

Easten Europe
Eastern Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Andean Latin America
Andean Latin America
Andean Latin America
Caribbean

Caribbean

Caribbean

Caribbean

Caribbean

Russia
Ukraine
Albania

Bosnia and Herzegovina
Bulgaria
Croatia

Czech Republic
Hungary
Macedonia
Montenegro
Poland
Romania
Serbia
Slovakia
Slovenia
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Mongolia
Tajikistan
Turkmenistan
Uzbekistan
Colombia
Costa Rica

El Salvador
Guatemala
Honduras
Mexico
Nicaragua
Panama
Venezuela
Bolivia
Ecuador

Peru

Antigua and Barbuda
The Bahamas
Barbados
Belize

Bermuda

Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
East Asia & Pacific

Europe & Central Asia
Europe & Central Asia
Europe & Central Asia
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean

North America
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Russian Federation Europe
Ukraine Europe
Albania Europe
Bosnia and Herzegovina Europe
Bulgaria Europe
Croatia Europe
Czech Republic Europe
Hungary Europe
North Macedonia Europe
Montenegro Europe
Poland Europe
Romania Europe
Serbia Europe
Slovak Republic Europe
Slovenia Europe
Armenia Europe
Azerbaijan Europe
Georgia Europe
Kazakhstan Europe
Kyrgyz Republic Europe
Mongolia Western Pacific
Tajikistan Europe
Turkmenistan Europe
Uzbekistan Europe
Colombia Americas
Costa Rica Americas
El Salvador Americas
Guatemala Americas
Honduras Americas
Mexico Americas
Nicaragua Americas
Panama Americas
Venezuela, RB Americas
Bolivia Americas
Ecuador Americas
Peru Americas
Antigua and Barbuda Americas
Bahamas, The Americas
Barbados Americas
Belize Americas
Bermuda -

Russian Federation
Ukraine

Albania

Bosnia and Herzegovina
Bulgaria

Croatia

Czechia

Hungary

‘The former Yugoslav Republic of Macedonia
Montenegro

Poland

Romania

Serbia

Slovakia

Slovenia

Armenia

Azerbaijan

Georgia

Kazakhstan

Kyrgyzstan

Mongolia

Tajikistan

Turkmenistan

Uzbekistan

Colombia

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Venezuela (Bolivarian Republic of)
Bolivia (Plurinational State of)
Ecuador

Peru

Antigua and Barbuda
Bahamas

Barbados

Belize



Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania

Southeast Asia, East Asia, and Oceania

Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Caribbean
Tropical Latin America
Tropical Latin America
East Asia

East Asia

East Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Oceania
Oceania
Oceania
Oceania
Oceania
Oceania
Oceania
Oceania
Oceania

Oceania

Cuba
Dominica

Dominican Republic
Grenada

Guyana

Haiti

Jamaica

Puerto Rico

Saint Lucia

Saint Vincent and the Grenadines
Suriname

Trinidad and Tobago
Virgin Islands

Brazil

Paraguay

China

North Korea

‘Taiwan (province of China)
Cambodia

Indonesia

Laos

Malaysia

Maldives

Mauritius

Myanmar

Philippines

Sri Lanka

Seychelles

Thailand

Timor-Leste

Vietnam

American Samoa
Federated States of Micronesia
Fiji

Guam

Kiribati

Marshall Islands
Northern Mariana Islands
Papua New Guinca
Samoa

Solomon Islands

Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
Latin America & Caribbean
East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

South Asia

Sub-Saharan Africa

East Asia & Pacific

East Asia & Pacific

South Asia

Sub-Saharan Africa

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific

East Asia & Pacific
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Cuba
Dominica

Dominican Republic
Grenada

Guyana

Haiti

Jamaica

Puerto Rico

St. Lucia

St. Vincent and the Grenadines
Suriname

Trinidad and Tobago
Virgin Islands (U.S.)
Brazil

Paraguay

China

Korea, Dem. People's Rep.
Cambodia

Indonesia

Lao PDR

Malaysia

Maldives

Mauritius

Myanmar

Philippines

Sri Lanka

Seychelles

Thailand

Timor-Leste

Vietnam

American Samoa
Micronesia, Fed. Sts.

Fiji

Guam

Kiribati

Marshall Islands
Northern Mariana Islands
Papua New Guinea
Samoa

Solomon Islands

Americas
Americas
Americas
Americas
Americas
Americas
Americas
Americas
Americas
Americas
Americas
Americas
Western Pacific
South-East Asia
Western Pacific
South-East Asia
Western Pacific
Western Pacific
South-East Asia
Africa
South-East Asia
‘Western Pacific
South-East Asia
Africa
South-East Asia
South-East Asia
‘Western Pacific
‘Western Pacific
‘Western Pacific

‘Western Pacific

‘Western Pacific
Western Pacific

‘Western Pacific

Cuba
Dominican Republic

Grenada

Guyana

Haiti

Jamaica

Saint Lucia

Saint Vincent and the Grenadines
Suriname

Trinidad and Tobago

Brazil

Paraguay

China

Democratic People's Republic of Korea
Cambodia

Indonesia

Lao People's Democratic Republic
Malaysia

Maldives

Mauritius

Myanmar

Philippines

Sri Lanka

Seychelles

Thailand

Timor-Leste

Viet Nam

Micronesia (Federated States of)
Fiji

Kiribati

Papua New Guinea
Samoa

Solomon Islands



Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
South Asia

South Asia

South Asia

South Asia

South Asia

Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Sub-Saharan Africa

Oceania

Oceania

North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
South Asia

South Asia

South Asia

South Asia

South Asia

Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
Southern Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa

‘Western Sub-Saharan Africa

Tonga
Vanuatu
Afghanistan
Algeria
Bahrain
Egypt

Iran

Iraq

Jordan
Kuwait
Lebanon
Libya
Morocco
Oman
Palestine
Qatar

Saudi Arabia
Sudan

Syria
Tunisia
Turkey
United Arab Emirates
Yemen
Bangladesh
Bhutan

India

Nepal
Pakistan
Botswana
Swatini
Lesotho
Namibia
South Affica
Swaziland
Zimbabywe
Benin
Burkina Faso
Cameroon
Cape Verde
Chad

Céte d’Ivoire

East Asia & Pacific

East Asia & Pacific

South Asia

Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Middle East & North Africa
Sub-Saharan Africa

Middle East & North Africa
Middle East & North Africa
Europe & Central Asia
Middle East & North Africa
Middle East & North Africa
South Asia

South Asia

South Asia

South Asia

South Asia

Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Sub-Saharan Africa
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Tonga
Vanuatu
Afghanistan
Algeria

Bahrain

Egypt, Arab Rep.
Tran, Islamic Rep.
Iraq

Jordan

Kuwait

Lebanon

Libya

Morocco

Oman

Qatar

Saudi Arabia
Sudan

Syrian Arab Republic
Tunisia

Turkey

United Arab Emirates
Yemen, Rep.
Bangladesh
Bhutan

India

Nepal

Pakistan
Botswana
Eswatini

Lesotho

Namibia

South Africa
Eswatini
Zimbabywe

Benin

Burkina Faso
Cameroon

Cabo Verde

Chad

Céte d'voire

Western Pacific
Western Pacific
Eastern Mediterranean
Aftica

Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterrancan
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterrancan
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterranean
Eastern Mediterrancan
Eastern Mediterranean
Eastern Mediterranean
Europe

Eastern Mediterranean
Eastern Mediterrancan
South-East Asia
South-East Asia
South-East Asia
South-East Asia
Eastern Mediterranean
Aftica

Africa

Affica

Aftica

Aftica

Affica

Africa

Aftica

Aftica

Africa

Affica

Aftica

Africa

Tonga
Vanuatu

Afghanistan

Algeria

Bahrain

Egypt

Tran (Islamic Republic of)
Iraq

Jordan

Kuwait

Lebanon

Libya

Moroceo

Oman

Qatar

Saudi Arabia

Sudan

Syrian Arab Republic
Tunisia

Turkey

United Arab Emirates
Yemen

Bangladesh

Bhutan

India

Nepal

Pakistan

Botswana

Eswatini

Lesotho

Namibia

South Africa
Eswatini

Zimbabywe

Benin

Burkina Faso
Cameroon

Cabo Verde

Chad

Céte d’Ivoire

BWA

SWzZ



Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Sub-Saharan Africa

‘Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
‘Western Sub-Saharan Africa
Western Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Eastern Sub-Saharan Africa
Central Sub-Saharan Africa
Central Sub-Saharan Africa
Central Sub-Saharan Africa
Central Sub-Saharan Africa
Central Sub-Saharan Africa

Central Sub-Saharan Africa

The Gambia
Ghana

Guinea

Guinea-Bissau

Liberia

Mali

Mauritania

Niger

Nigeria

Sio Tomé and Principe
Senegal

Sierra Leone

Togo

Burundi

Comoros

Djibouti

Eritrea

Ethiopia

Kenya

Madagascar

Malawi

Mozambique

Rwanda

Somalia

South Sudan

Tanzania

Uganda

Zambia

Angola

Central African Republic
Congo (Brazzaville)
Democratic Republic of the Congo
Equatorial Guinea

Gabon

Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Sub-Saharan Africa

Gambia, The
Ghana
Guinea
Guinea-Bissau
Liberia

Mali
Mauritania
Niger

Nigeria

Stio Tomé and Principe

Sub-Saharan Affica Senegal
Sub-Saharan Africa Sierra Leone
Sub-Saharan Africa Togo
Sub-Saharan Affica Burundi
Sub-Saharan Africa Comoros
Middle East & North Africa Djibouti
Sub-Saharan Africa Eritrea
Sub-Saharan Africa Ethiopia
Sub-Saharan Affica Kenya
Sub-Saharan Africa Madagascar
Sub-Saharan Africa Malawi
Sub-Saharan Affica Mozambique
Sub-Saharan Africa Rwanda
Sub-Saharan Africa Somalia

Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Sub-Saharan Africa

South Sudan
Tanzania

Uganda

Zambia

Angola

Central African Republic
Congo, Dem. Rep.
Congo, Rep.

Equatorial Guinea

Gabon

Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Eastern Mediterranean
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Eastern Mediterranean
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa

Africa

Gambia
Ghana

Guinea

Guinea-Bissau

Liberia

Mali

Mauritania

Niger

Nigeria

Sao Tome and Principe
Senegal

Sierra Leone

Togo

Burundi

Comoros

Djibouti

Eritrea

Ethiopia

Kenya

Madagascar

Malawi

Mozambique

Rwanda

Somalia

South Sudan

United Republic of Tanzania
Uganda

Zambia

Angola

Central African Republic
Democratic Republic of the Congo
Congo

Equatorial Guinea

Gabon
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Appendix 5. Age-standardized death rate (ASDR) per 100 000 from suicide in both genders and combined with its ratio, 2019

ASDR from suicide (95% UI)

Regions

Men ‘Women Total Male/female ratio
GBD super regions
Global 133 113 14.7 57 5.1 6.4 9.4 8.5 103 23
Central Europe, Eastern Europe, and Central Asia 30.5 271 351 6.0 5.4 6.8 17.6 159 20.0 5.1
High-income 16.8 16.1 17.5 5.4 52 5.5 11.0 10.6 1.4 3.1
Latin America and Caribbean 10.2 9.2 11.2 2.4 2.1 2.7 6.1 5.6 6.7 42
North Africa and Middle East 59 4.7 7.5 2.6 2.1 3.0 43 3.6 52 2.3
South Asia 14.8 10.6 18.0 10.2 8.2 125 12.5 10.5 14.6 1.5
Southeast Asia, East Asia, and Oceania 9.1 74 113 4.5 3.7 53 6.7 58 7.8 2.0
Sub-Saharan Africa 17.6 14.1 21.8 4.9 4.1 5.7 10.8 9.1 13.0 3.6
21 GBD regions
High-income North America 18.1 17.5 185 55 53 5.6 11.6 11.3 11.9 33
Australasia 16.3 15.4 17.6 4.8 4.6 5.2 10.4 10.0 1.1 34
High-income Asia Pacific 215 17.5 23.1 8.7 83 9.0 15.1 13.1 16.0 25
‘Western Europe 132 12.7 13.9 4.0 3.8 42 8.5 8.2 8.9 33
Southern Latin America 17.8 16.9 18.9 4.0 37 4.2 10.6 10.1 1.1 4.5
Eastern Europe 41.1 352 48.9 72 6.1 8.5 23.0 20.2 27.0 57
Central Europe 19.8 17.1 22.7 38 33 4.4 11.5 10.1 132 52
Central Asia 19.5 17.6 219 55 4.8 6.2 12.1 10.9 13.6 3.6
Central Latin America 10.3 8.7 12.0 21 1.7 24 6.0 52 7.0 5.0
Andean Latin America 83 4.8 10.4 2.6 2.1 32 54 37 6.7 31
Caribbean 144 123 17.0 4.2 35 5.0 9.1 79 10.6 3.4
Tropical Latin America 9.5 89 10.4 23 2.1 2.5 57 54 6.2 4.2
East Asia 9.0 7.1 11.7 5.1 4.1 6.3 7.0 59 83 1.8
Southeast Asia 8.6 6.7 10.2 24 2.0 2.8 5.4 4.4 6.4 35
Oceania 10.0 7.6 13.0 3.0 24 3.7 6.5 52 83 33
North Africa and Middle East 59 4.7 7.5 2.6 2.1 3.0 4.3 3.6 52 23
South Asia 14.8 10.6 18.0 10.2 82 12.5 12.5 10.5 14.6 1.5
Southern Sub-Saharan Africa 26.9 20.7 32.1 5.8 4.8 6.8 15.7 12.7 18.5 4.7
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Western Sub-Saharan Africa
Eastern Sub-Saharan Africa

Central Sub-Saharan Africa

14.7
17.6

212

11.4
14.2

16.4

19.6
221

277

44
52

53

4.5

4.1

93
11.1

12.5

11.9
133

159
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Appendix 6-1 ~ 6.21. Trends in age-standardized death rate of suicide by both sex and combined by global and GBD 21 regions.

Appendix 6-1. Global trends in ag

dized death rate of suicide by both sex and combined

Global Period Change year APC AAPC 95% CI p-value
Both 1990-2019 -1.675 -1.852 -1.497 <0.001
1990-1994 1994 0.670 0.259 1.083 0.004
1994-1999 1999 -1.325 -1.701 -0.947 <0.001
1999-2002 2002 -2.791 -3.872 -1.698 <0.001
2002-2005 2005 -1.432 -2.524 -0.328 0.015
2005-2015 2015 -2.810 -2.921 -2.700 <0.001
2015-2019 -0.909 -1.351 -0.465 0.001
Men 1990-2019 -1.271 -1.404 -1.137 <0.001
1990-1994 1994 1.680 1.038 2.327 <0.001
1994-2005 2005 -1.276 -1.407 -1.145 <0.001
2005-2015 2015 -2.555 -2.713 -2.396 <0.001
2015-2019 -0.933 -1.557 -0.306 0.006
Women 1990-2019 -2.451 -2.814 -2.086 <0.001
1990-1994 1994 -0.753 -1.714 0.217 0.117
1994-1999 1999 -1.812 -2.609 -1.009 <0.001
1999-2002 2002 -5.147 -7.294 -2.950 <0.001
2002-2005 2005 -1.832 -3.934 0.317 0.088
2005-2015 2015 -3.390 -3.578 -3.201 <0.001
2015-2019 -0.970 -1.995 0.066 0.064

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-2. Trends in age-standardized death rate of suicide in High-income North America by both sex and combined

High-income North America Period Change year APC 95% CI AAPC p-value
Both 1990-2019 -0.174 -0.429 0.081 0.18
1990-1995 1995 -0.232 -0.512 0.048 0.097
1995-1999 1999 -2.013 -2.612 -1.41 <0.001
1999-2004 2004 0.042 -0.393 0.479 0.839
2004-2013* 2013 0.755 0.582 0.929 <0.001
2013-2016 2016 1.687 -0.399 3.817 0.105
2016-2019 -2.556 -3.711 -1.387 <0.001
Men 1990-2019 -0.391 -0.641 -0.14 0.002
1990-1995 1995 -0.091 -0.363 0.181 0.483
1995-1999 1999 -2.385 -3.002 -1.764 <0.001
1999-2004 2004 -0.394 -0.816 0.029 0.065
2004-2013* 2013 0.478 0.311 0.645 <0.001
2013-2016 2016 1.448 -0.585 3.523 0.149
2016-2019 -2.588 -3.734 -1.427 <0.001
Women 1990-2019 0.331 0.136 0.525 0.001
1990-1999 1999 -1.114 -1.231 -0.997 <0.001
1999-2013 2013 1.417 1.338 1.496 <0.001
2013-2016* 2016 2475 0.845 4.132 0.005
2016-2019 -2.43 -3.484 -1.365 <0.001

AAPC = annual average percent change; 95% CI = 95% confidence interval

* The economic crisis occurred within these period in the countries in high-income North America region
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Appendix 6-3. Trends in age-standardized death rate of suicide in Australasia by both sex and combined

Australasia Period Change year APC 95% CI AAPC 95% CI p-value
ae A\
Both 1990-2019 -0.751 -1.159 -0.342 <0.001 § %L// ‘\
1990-1993 1993 -0.287 -1.638 1.084 0.657 i d » .
1993-1998 1998 1.658 0.818 2.505 0.001 i "_ SETY S 4|
1998-2001 2001 -4.293 -6.767 -1.753 0.003 i
2001-2005 2005 -2.785 -4.033 -1.522 <0.001 1:, ="
2005-2015 2015 0.235 -0.025 0.495 0.073
2015-2019 -1.762 -3.373 -0.123 0.037
Men 1990-2019 -0.679 -0.907 -0.449 <0.001
1990-1998 1998 1.16 0.741 1.581 <0.001
1998-2004 2004 -4.051 -4.876 -3.218 <0.001
2004-2019 -0.277 -0.509 -0.045 0.022
Women 1990-2019 -0.423 -0.792 -0.051 0.026
1990-1994 1994 -1.089 -1.919 -0.252 0.015
1994-1997 1997 2.665 0.017 5.384 0.049
1997-2005 2005 -1.8 -2.144 -1.454 <0.001 §
2005-2010 2010 1.519 0.667 2378 0.002
2010-2015 2015 0.59 -0.248 1.434 0.153 A,-\_
20152019 -2.892 4111 -1.658 <0.001 . \// \'\ LRETI

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-4. Trends in age-standardized death rate of suicide in High-income Asia Pacific by both sex and combined

High-income Asia Pacific Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0.022 0371 0.416 0914 ‘,
1990-1995 1995 -0.23 -1.245 0.796 0.635 % _f-"i' :
H / .
1995-1999* 1999 4.716 3.362 6.088 <0.001 E /ll .
i
1999-2004 2004 1.632 1.124 2.143 <0.001 | Bt b f ™
2004-2010 2010 0.324 -0.284 0.935 0.271 .
2010-2019 2017 -3.833 -4.409 -3.253 <0.001 i
2017-2019 0.332 -3.712 4.547 0864 Senire
Men 1990-2019 0.176 -0.242 0.597 0.410
1990-1995 1995 0.415 -0.693 1.536 0.434 ] ‘,‘/' A
1995-1999* 1999 5.832 4.431 7.251 <0.001 ; ’,’/‘ : L
1999-2004 2004 1.571 1.046 2.098 <0.001 ; /:‘f 3 \
2004-2010 2010 -0.24 -0.877 0.401 0.432 : - -,,,.1*:/“ faes
2010-2017 2017 -3.703 -4.331 -3.072 <0.001
2017-2019 0214 4103 4725 0.918 oo n T
Women 1990-2019 -0.509 -0.85 -0.168 0.003
1990-1994 1994 -2.627 -3.578 -1.666 <0.001 mmm—
1994-2009* 2009 1.829 1.681 1.977 <0.001
2009-2017 2017 -3.677 -4.132 -3.221 <0.001
2017-2019 -0.684 -4.979 3.805 0.749 ‘.‘\‘
S
AAPC = annual average percent change; 95% CI = 95% confidence interval ’ h .

* The economic crisis occurred within these period in the countries in high-income Asia Pacific region.
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Appendix 6-5. Trends in age-standardized death rate of suicide in Western Europe by both sex and combined e g £ hatn 3 gt

Western Europe Period Change year APC 95% CI AAPC 95% CI p-value .
Both 1990-2019 -1.561 -1.724 -1.398 <0.001 " h\&\\
1990-1996 1996 -1.327 -1.515 -1.139 <0.001 : \\\
1996-2006 2006 -2.412 -2.517 -2.307 <0.001 ' i Nreas e
2006-2010% 2010 -0.570 -1.247 0.113 0.096 =
2010-2014 2014 -1.805 -2.548 -1.056 <0.001
2014-2019 -0.722 -1.271 -0.170 0.014 .
Men 1990-2019 -1.471 -1.681 -1.259 <0.001
1990-1995 1995 -0.830 -1.086 -0.573 <0.001 ’
1995-2002 2002 -2.148 -2.337 -1.958 <0.001 ) '*-‘.\
2002-2006 2006 -2.712 -3.276 -2.145 <0.001 : \'\\
2006-2009* 2009 -0.110 -1.332 1.128 0.850 ; \'\, |
2009-2016 2016 -1.600 -1.859 -1.340 <0.001 ""-...
2016-2019 -0.326 -1.832 1.202 0.650
Women 1990-2019 -2.028 -2.083 -1.974 <0.001
1990-2006 2006 -2.693 -2.746 -2.639 <0.001 SERL gt
2006-2019* -1.204 -1.315 -1.094 <0.001

AAPC = annual average percent change; 95% CI = 95% confidence interval

* The economic crisis occurred within these period in the countries in Western Europe region.
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Appendix 6-6. Trends in age-standardized death rate of suicide in Eastern Europe by both sex and combined

Eastern Europe Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0.271 -1.129 1.691 0.706
1990-1994 1994 16.533 12.348 20.873 <0.001
1994-1997 1997 -5.071 -14.444 5.33 0.299
1997-2000 2000 2.387 -4.453 9.716 0.474
2000-2005 2005 -1.861 -3.591 -0.099 0.04
2005-2012 2012 -5.098 -6.038 -4.148 <0.001
2012-2019 0.171 -2.175 2.573 0.879
Men 1990-2019 0.34 -1.078 1.777 0.64
1990-1994 1994 17.268 13.084 21.607 <0.001
1994-1997 1997 -4.95 -14.505 5.672 0.319
1997-2000 2000 2.733 -3.882 9.802 0.397
2000-2005 2005 -1.981 -3.834 -0.092 0.041
2005-2012 2012 -5.288 -6.263 -4.303 <0.001
2012-2019 0.185 -2.283 2.715 0.875
Women 1990-2019 -0.554 -1.533 0.434 0.271
1990-1994 1994 10.725 7.492 14.055 <0.001
1994-1997 1997 -4.553 -11.748 3.228 0.226
1997-2004 2004 -0.657 -1.643 0.338 0.18
2004-2012 2012 -3.882 -4.65 -3.107 <0.001
2012-2019 -0.939 -2.816 0.974 0.311

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-7. Trends in age-standardized death rate of suicide in Central Europe by both sex and combined e

Central Europe Period Change year APC 95% CI AAPC 95% C1 p-value "

Both 1990-2019 -1.442 -1.833 -1.048 <0.001 ) '*\L'*\\
1990-1997 1997 -0.296 -0.589 -0.002 0.048 j " \"».‘_
1997-2003 2003 -1.878 2319 -1.434 <0.001 j. " ™~ 3
2003-2009 2009 -1.192 -1.626 -0.756 <0.001 I
2009-2016 2016 274 -3.09 -2.389 <0.001 ] L
2016-2019 -0.67 -4.389 3.193 0.714 et

Men 1990-2019 -1.214 -1.594 -0.833 <0.001 i
1990-1992 1992 1.151 -1.027 3.376 0.277
1992-1997 1997 -0.161 -0.846 0.529 0.622 = '7‘\.\.
1997-2004 2004 -1.42 -1.733 -1.105 <0.001 = - =L =
2004-2009 2009 -0.894 -1.493 -0.29 0.007 § LW
2009-2016 2016 -2.802 3142 -2.461 <0.001 . " NG I
2016-2019 -0.837 -4.099 2.535 0.596

Women 1990-2019 2,516 2734 -2.297 <0.001 o :
1990-1996 1996 -1.609 -2.015 -1.201 <0.001
1996-2013 2013 -3.056 -3.139 -2.974 <0.001

2013-2019 -1.88 -2.895 -0.855 0.001 \1\

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-8. Trends in age-standardized death rate of suicide in Central Asia by both sex and combined PR

Central Asia Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0.256 -0.204 0.718 0.276 s . /,,s««")‘/‘\f‘
1990-1995 1995 5.365 4.523 6.213 <0.001 ‘ A "._ =
1995-2006 2006 0.985 0.696 1.275 <0.001 g / T =
2006-2009 2009 -4.348 -8.272 -0.257 0.039 y"’f I
2009-2019 2019 -1.603 -2.033 -1.172 <0.001
Men 1990-2019 0.193 -0.277 0.666 0.422
1990-1992 1992 4.444 1.794 7.162 0.002 il
1992-1995 1995 7.850 4.629 11.171 <0.001 :
1995-2006 2006 0.859 0.628 1.091 <0.001 o = .
2006-2009 2009 -5.171 -8.130 -2.118 0.003 .. ;5 ik .
2009-2019 2019 -1.907 -2.243 -1.570 <0.001 % : '/" B </
Women 1990-2019 0.159 -0.285 0.605 0.484 ‘ : / B b ~¥
1990-1994 1994 2.397 1.534 3.267 <0.001 |
1994-1999 1999 -0.965 -1.895 -0.025 0.045 "'
1999-2006 2006 2.115 1.64 2.592 <0.001
2006-2009 2009 -2.297 -5.453 0.964 0.150 [
2009-2013 2013 0.459 -0.947 1.884 0.495 /,, v
2013-2019 -1.576 -2.451 -0.693 0.002 2 ey .

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-9. Trends in age-standardized death rate of suicide in Central Latin America by both sex and combined

Central Latin America Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0.839 0.573 1.107 <0.001
1990-1995 1995 3.257 2.861 3.655 <0.001
1995-2002 2002 1.52 1.265 1.776 <0.001
2002-2006 2006 -1.5 -2.261 -0.733 0.001
2006-2009 2009 0.411 -1.084 1.929 0.564
2009-2012 2012 -1.31 -2.897 0.302 0.102
2012-2019 0.922 0.439 1.407 0.001
Men 1990-2019 0.783 0.456 1.112 <0.001
1990-1995 1995 3.553 3.076 4.032 <0.001
1995-2002 2002 1.428 1.124 1.733 <0.001
2002-2006 2006 -1.592 -2.496 -0.679 0.002
2006-2009 2009 0.35 -1.542 2.279 0.698
2009-2012 2012 -1.535 -3.49 0.459 0.119
2012-2019 0.754 0.179 1.332 0.014
Women 1990-2019 0.922 0.256 1.592 0.007
1990-2002 2002 2.252 2.046 2.459 <0.001
2002-2012 2012 -0.356 -0.658 -0.053 0.024
2012-2015 2015 2.644 -1.208 6.646 0.17
2015-2019 -1.09 -5.097 3.086 0.586

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-10. Trends in age-standardized death rate of suicide in Andean Latin America by both sex and combined

Andean Latin America Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0.471 0.231 0.712 3.846 <0.001
1990-1995 1995 2.425 1.904 2.948 <0.001
1995-2001 2001 0.513 0.074 0.954 0.025
2001-2010 2010 1.276 1.005 1.547 <0.001
2010-2015 2015 -2.5 -3.357 -1.637 <0.001
2015-2019 -0.04 -1.091 1.021 0.937
Men 1990-2019 0.758 0.495 1.022 5.663 <0.001
1990-1999 1999 1.736 1.568 1.904 <0.001
1999-2007 2007 1.183 0.932 1.434 <0.001
2007-2010 2010 2.392 0.288 4.54 0.028
2010-2015 2015 -2.255 -2.928 -1.578 <0.001
2015-2019 0.33 -0.473 1.14 0.397
Women 1990-2019 -0.339 -0.687 0.01 -1.904 0.057
1990-1994 1994 5319 3.755 6.906 <0.001
1994-2001 2001 -1.227 -2.01 -0.437 0.004
2001-2009 2009 0.702 0.076 1.332 0.03
2009-2019 -2.717 -3.208 -2.224 <0.001

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-11. Trends in age-standardized death rate of suicide in Caribbean by both sex and combined arbenn B 4 Ssepes

Caribbean Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 -1.196 -1.432 -0.959 <0.001 ; "r'\\
1990-1993 1993 0.461 -0.396 1.325 0.272 : I ~
.
1993-1999 1999 -2.236 -2.606 -1.865 <0.001 é ’ \ tac—
1999-2002 2002 -4.46 -6.173 -2.717 <0.001 =
2002-2011 2011 -0.94 -1.203 -0.676 <0.001 o~
2011-2019 -0.063 -0.445 0.322 0.734 )
Men 1990-2019 -0.748 -0.998 -0.498 <0.001 P
1990-1994 1994 0.548 -0.092 1.192 0.089 o
1994-1999 1999 -1.236 -1.837 -0.632 0.001 ) __r,}\:\
1999-2002 2002 -3.917 -5.71 -2.09 <0.001 ; . {\.
2002-2011 2011 -0.623 -0.889 -0.357 <0.001 i i "'- s
2011-2019 -0.016 -0.389 0.358 0.930 . T
Women 1990-2019 -2.327 -2.543 -2.111 <0.001 I
1990-1993 1993 -0.364 -1.326 0.608 0.442 i ,.,
1993-2003 2003 -4.953 -5.169 -4.737 <0.001 it
2003-2010 2010 -1.787 -2.39 -1.18 <0.001
2010-2019 -0.419 -0.844 0.008 0.054

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-12. Trends in age-standardized death rate of suicide in Tropical Latin America by both sex and combined

Tropical Latin America Period Change year APC 95% CI AAPC 95% C1 p-value
Both 1990-2019 -0.743 -0.987 -0.498 <0.001 i K
1990-1996 1996 -1.577 -1.897 -1.255 <0.001 : F \\"-"‘:,,
1996-1999 1999 0.637 -0.875 2172 0.387 3. | *1."'-.-- SO
1999-2010 2010 -0.730 -0.864 -0.596 <0.001 Y
2010-2016 2016 -0.104 -0.508 0.301 0.593 -
2016-2019 -1.752 3.439 -0.035 0.046 bt
Men 1990-2019 -0.599 -0.815 -0.383 <0.001 ropuaitai s i gt
1990-1996 1996 -1.456 -1.838 -1.071 <0.001
1996-1999 1999 0.718 -1.038 2.505 0.405 |0
1999-2006 2006 -0.884 -1.301 -0.466 <0.001 g \\_}ﬂ‘
2006-2019 -0.350 -0.490 -0.210 <0.001 % }H“"-.-..,, 5
Women 1990-2019 -0.981 -1.353 -0.609 <0.001 . 1
1990-1996 1996 -1.798 -2.368 -1.225 <0.001
1996-2006 2006 0.005 -0.283 0.294 0.970 -
2006-2009 2009 -2.569 -5.115 0.047 0.054 e edmE
2009-2016 2016 -0.001 -0.505 0.506 0.997
2016-2019 -3.263 -5.349 -1.131 0.005

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-13. Trends in age-standardized death rate of suicide in East Asia by both sex and combined ot i ot gt

East Asia Period Change year APC 95% CI AAPC 95% C1 p-value
Both 1990-2019 -3.653 -4.113 -3.191 <0.001 ; el
1990-1995 1995 -1.529 -2.339 -0.711 0.001 E i \“‘\
Sets
1995-1999 1999 -4.123 -5.625 -2.598 <0.001 E S o N
1999-2002 2002 -6.878 -9.527 -4.151 <0.001 i
2002-2005 2005 0.565 -2.301 3.515 0.681 L
2005-2014 2014 -5.787 -6.095 -5.478 <0.001 e
2014-2019 -1.988 -2.821 -1.148 <0.001 ot e 4 pa:
Men 1990-2019 -2.751 -3.279 -2.221 <0.001
1990-1998 1998 -2.013 -2.517 -1.506 <0.001 .:. \\
1998-2001 2001 -5.451 -9.096 -1.661 0.008 % “\r‘(’ 3
2001-2004 2004 1.214 -2.11 4.65 0.455 ; .
2004-2015 2015 -4.194 -4.455 -3.932 <0.001 = L
2015-2019 -1.071 -2.32 0.194 0.091 =
Women 1990-2019 -4.729 -5.319 -4.135 <0.001 = * -
1990-1995 1995 -1.429 -2.601 -0.243 0.022
1995-1999 1999 -4.816 -6.597 -3.002 <0.001 —
1999-2002 2002 -10.188 -13.382 -6.876 <0.001
2002-2005 2005 0.423 -3.107 4.081 0.803 ; kk"'\\
2005-2015 2015 -7.209 -7.516 -6.9 <0.001 § i ‘\\.\ i
2015-2019 -1.919 -3.763 -0.039 0.046 b "'-,

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-14. Trends in age-standardized death rate of suicide in Southeast Asia by both sex and combined et o B bt

Southeast Asia Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 -1.535 -1.797 -1.272 <0.001 § o i ai} ‘\‘-‘
1990-1993 -0.593 -1.447 0.268 0.160 ; . L
1993-1996 1.827 0.116 3.568 0.038 ‘i X -t
1996-1999 -2.695 -4.429 -0.929 0.006 T
1999-2006 -3.555 -3.827 -3.281 <0.001 =
2006-2013 -2.024 -2.293 -1.754 <0.001
2013-2019 -0.110 -0.424 0.205 0.463 PRSP —
Men 1990-2019 -1.233 -1.490 -0.975 <0.001 .
1990-1993 1993 -0.101 -1.159 0.969 0.844 . 1. "/A‘\_\‘
1993-1996 1996 2452 0.287 4.665 0.029 i ! \ '\.
1996-2007 2007 -3.043 -3.199 -2.886 <0.001 % \‘\"« =
2007-2013 2013 -1.563 -2.006 -1.119 <0.001 B
2013-2019 0.084 -0.285 0.454 0.638
Women 1990-2019 2472 2.779 2,164 <0.001 -
1990-1993 1993 -1.886 -2.887 -0.873 0.001 e
1993-1996 1996 0.002 -1.847 1.886 0.998
1996-1999 1999 -1.618 -3.705 0.514 0.124 -~
1999-2005 2005 -4.944 -5.343 -4.543 <0.001 ; N .
2005-2013 2013 -3.052 -3.310 -2.794 <0.001 g ."'..‘
2013-2019 -1.121 -1.595 -0.645 <0.001 ! Srereg
AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-15. Trends in age-standardized death rate of suicide in Oceania by both sex and combined

Oceania Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 -0.807 -0.936 -0.677 <0.001 i
TN
1990-1992 1992 0.149 -1.154 1.469 0.814 ‘-N_\‘
1992-2000 2000 -0.851 -1.017 -0.684 <0.001 § ™ o |
2000-2004 2004 -1.535 -2.176 -0.890 <0.001 T “e
2004-2019 -0.715 -0.774 -0.656 <0.001 -
Men 1990-2019 -0.719 -0.910 -0.527 <0.001 =
1990-1992 1992 0.444 -1.135 2.047 0.565 s S
1992-2000 2000 -0.722 -0.922 -0.521 <0.001
2000-2003 2003 -1.661 -3.183 -0.115 0.037 ; "““\1
2003-2019 -0.684 -0.747 -0.621 <0.001 E \‘\.
Women 1990-2019 -1.067 -1.193 -0.941 <0.001 i: Tl .
1990-2002 2002 -1.047 -1.125 -0.969 <0.001 i e K
2002-2006 2006 -2.114 -2.792 -1.432 <0.001 :
2006-2011 2011 -0.501 -0.946 -0.055 0.030 &
2011-2019 -0.924 -1.100 -0.747 <0.001

U —

AAPC = annual average percent change; 95% CI = 95% confidence interval

/
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Appendix 6-16. Trends in age-standardized death rate of suicide in North Africa and Middle East by both sex and combined

North Africa and Middle East Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 -1.150 -1.226 -1.073 <0.001 i “““\
1990-1995 1995 -0.450 -0.639 -0.261 <0.001 : ? \."“ =
1995-1999 1999 -1.313 -1.700 -0.925 <0.001 !_ ’ “"-....,
1999-2007 2007 -1.876 -1.976 -1.777 <0.001
2007-2012 2012 -0.642 -0.870 -0.413 <0.001 -
2012-2019 -1.081 -1.183 -0.980 <0.001 il
Men 1990-2019 -0.926 -0.977 -0.874 <0.001 e i
1990-1995 1995 -0.436 -0.621 -0.250 <0.001
1995-2007 2007 -1.485 -1.533 -1.437 <0.001
N s S
2007-2012 2012 -0.208 -0.413 -0.003 0.047 5 \\\
2012-2019 -0.823 -0.908 -0.738 <0.001 g & ‘\“
i iy = e
Women 1990-2019 -1.710 -1.825 -1.596 <0.001 '.""»
1990-1997 1997 -0.573 -0.746 -0.400 <0.001
1997-2002 2002 -1.956 2374 -1.537 <0.001 N
2002-2007 2007 -2.888 -3.332 -2.443 <0.001 IR R
2007-2019 -1.774 -1.882 -1.666 <0.001
AAPC = annual average percent change; 95% CI = 95% confidence interval . "f'*‘;.\‘
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Appendix 6-17. Trends in age-standardized death rate of suicide in South Asia by both sex and combined

South Asia Period Change year APC 95% CI AAPC 95% C1 p-value
Both 1990-2019 -1.310 -1.783 -0.835 <0.001
1990-1995 1995 -0.643 -1.639 0.362 0.193
1995-1999* 1999 1.230 -0.842 3.346 0.228
1999-2012 2012 -2.166 -2.398 -1.933 <0.001
2012-2016 2016 -3.353 -5.385 -1.278 0.004
2016-2019 0.737 -1.647 3.180 0.525
Men 1990-2019 -0.843 -1.444 -0.239 0.006
1990-1996 1996 0.259 -0.483 1.006 0.465
1996-1999* 1999 2.576 -1.306 6.611 0.178
1999-2004 2004 -1.624 -2.721 -0.515 0.008
2004-2007 2007 -0.130 -3.820 3.702 0.942
2007-2016 2016 -2.828 -3.253 -2.402 <0.001
2016-2019 0.222 -2.090 2.589 0.840
Women 1990-2019 -1.761 -2.482 -1.035 <0.001
1990-2000* 2000 -0.475 -0.942 -0.006 0.047
2000-2004 2004 -4.570 -7.302 -1.757 0.003
2004-2017 2017 -2.386 -2.715 -2.056 <0.001
2017-2019 1.683 -7.317 11.558 0.710

AAPC = annual average percent change; 95% CI = 95% confidence interval

* The economic crisis occurred within these period in the countries in South Asia region
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Appendix 6-18. Trends in age-standardized death rate of suicide in Southern Sub-Saharan Africa by both sex and combined ) Sestrs S Sabaran s  Bath 4 gl

Southern Sub-Saharan Africa Period Change year APC 95% CI AAPC 95% CI p-value 5
Both 1990-2019 0918 -1.528 -0.304 0.003 ; = I 4 R |
1990-1995 1995 0.611 -1.859 0.652 0319 f o i .
1995-1998 1998 3.976 -1.301 9.536 0.132 i Wl
1998-2005 2005 0.445 -0.349 1.246 0.253 o
2005-2012 2012 4281 -5.083 3472 <0.001 1
2012-2019 1117 -1.831 -0.398 0.005 s
Men 1990-2019 -0.566 -1.052 -0.078 0.023
1990-1994 1994 0.657 -1.170 2518 0.460
1994-1998 1998 4.505 1.923 7.153 0.002 . s
1998-2006 2006 -0.418 -1.007 0.175 0.154 L
i
2006-2012 2012 4369 -5.345 -3.383 <0.001 :
2012-2019 -0.934 -1.595 0267 0.009
Women 1990-2019 2.174 3.073 -1.266 <0.001 | |
1990-1992 1992 0.355 7.922 9.376 0.932 B
1992-1996 1996 7233 -11.286 2995 0.002 e e
1996-2003 2003 4.145 2.453 5.866 <0.001
2003-2019 -3.851 4354 -3.346 <0.001 i
r v
AAPC = annual average percent change; 95% CI = 95% confidence interval \;\' ‘}"‘ 2 |
\ 2 .
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Appendix 6-19. Trends in age-standardized death rate of suicide in Western Sub-Saharan Africa by both sex and combined i -t s B gt

Western Sub-Saharan Africa Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 0137 0259 - -0014  0.029
1990-1996 1996 0612 048 - 0739 <0.001 ; .
1996-1999 1999 1237 0499 - 1981 0.003 i // T
1999-2002 2002 0642 0059 - 1348 0.07 P = .
2002-2008 2008 0366 0521 - 021 <0.001 : 1
2008-2011 2011 005 064 - 0743 0.879
2011-2019 1389 -1466 - -1312 <0.001 1
Men 1990-2019 0105  -0.037 - 0248 0148
1990-1996 1996 0725 0574 - 0877 <0.001
1996-1999 1999 1492 0.637 - 2354 0.002 et e e
1999-2002 2002 0704 0129 - 1544 0.091 '
2002-2008 2008 0017 0201 - 0167 0.843 ] N
2008-2011 2011 0526 -0261 - 132 0.173 P . ,,”"'”"
2011-2019 SL1S7T <1242 - -1.07 <0.001 1. /
Women 1990-2019 0580 0678 - 0481 <0.001 i // .
1990-1995 1995 0007 0167 - 0155 0931 o
1995-2002 2002 0272 0156 - 0388 <0.001
2002-2005 2005 0.666 -1274 - -0.054 0.035 L
2005-2008 2008 1504 2142 - -0.862 <0.001 —
2008-2013 2013 0719 0915 - -0.523 <0.001
2013-2019 1418 -1534 - <1302 <0.001 mm——

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 6-20. Trends in age-standardized death rate of suicide in Eastern Sub-Saharan Africa by both sex and combined P

Eastern Sub-Saharan Africa Period Change year APC 95% CI AAPC 95% C1 p-value
Both 1990-2019 -1.131 -1.2 -1.062 <0.001 -
] = =t
1990-1998 1998 -0.261 -0.368 -0.154 <0.001 ' . \'\_‘
H .
1998-2005 2005 -1.509 -1.668 -1.35 <0.001 § . ] g & 5
L .
2005-2015 2015 -1.709 -1.799 -1.619 <0.001 T
2015-2019 -0.748 -1.082 -0.413 <0.001
Men 1990-2019 -0.897 -0.992 -0.801 <0.001
1990-1998 1998 0.04 -0.074 0.154 0.473 Sl e et
1998-2011 2011 -1.215 -1.276 -1.153 <0.001
2011-2015 2015 -1.886 -2.453 -1.315 <0.001
1T T T T
2015-2019 2019 -0.733 -1.087 -0.378 <0.001 i : ‘-‘\v\
Women 1990-2019 -1.565 -1.689 -1.44 <0.001 ‘; ; i |
1 .
1990-1998 1998 -0.859 -1.004 -0.715 <0.001 ) \\‘..._
1998-2004 2004 -1.999 -2.264 -1.734 <0.001
2004-2007 2007 -2.899 -3.877 -1.912 <0.001 -
2007-2014 2014 -2.06 -2.211 -1.909 <0.001
2014-2019 2019 -0.661 -0.886 -0.435 <0.001 oo
AAPC = annual average percent change; 95% CI = 95% confidence interval )
~
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Appendix 6-21. Trends in age-standardized death rate of suicide in Southern Latin America by both sex and combined

Southern Latin America Period Change year APC 95% CI AAPC 95% CI p-value
Both 1990-2019 -0.361 -0.628 -0.094 0.008
1990-1998 1998 0.922 0.720 1.125 <0.001
1998-2002 2002 -0.535 -1.431 0.370 0.227
2002-2005 2005 -3.175 -4.758 -1.567 0.001
2005-2008 2008 0.979 -0.783 2.771 0.258
2008-2019 -0.810 -0.960 -0.659 <0.001
Men 1990-2019 -0.397 -0.660 -0.133 0.003
1990-1998 1998 1.171 0.974 1.368 <0.001
1998-2002 2002 -0.702 -1.579 0.183 0.112
2002-2005 2005 -3.651 -5.258 -2.018 <0.001
2005-2008 2008 0.876 -0.806 2.588 0.288
2008-2019 -0.859 -1.011 -0.706 <0.001
Women 1990-2019 -0.434 -0.673 -0.194 <0.001
1990-1994 1994 -0.983 -1.586 -0.376 0.003
1994-1998 1998 0.518 -0.461 1.507 0.279
1998-2006 2006 -0.622 -0.881 -0.362 <0.001
2006-2009 2009 0.616 -1.138 2.400 0.470
2009-2019 -0.755 -0.937 -0.573 <0.001

AAPC = annual average percent change; 95% CI = 95% confidence interval
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Appendix 7. Estimated total number of suicide DALY (per 100,000) in 2019 and average annual percentage change in

DALY rates over 1990-2019 by region among males and females.

21 GBD Region

No. of DALY (95% UI)

ASR of DALY (95% UI)

Average annual percentage change, 1990-2019 (95% UI)

Men Women Total Male/female ratio

Global 34,123,584 30,800,472 37,498,986 577.0 4929 643.4 2737 2447 3063 4247 3832 466.9 2.1 -0.03 -0.12 0.07
High-income North America 216,559 2,067,196 2,167,817 8215 8026 8496 2706 2611 2798 547.7 5336 611 31 011 013 008
Australasia 156,176 149,139 165,739 8010 7594 864.9 255.2 2392 2747 5253 501.8 5574 31 -0.15 -0.19 -0.09

igh-income Asia Pacific 1427942 1241837 1511767 9279 721 994.1 3993 38s.1 4139 667.8 s88.1 704.1 23 002 023 [l
Western Europe 1,829,624 1,763,811 1,921,064 566.0 546.0 5978 1782 1713 186.0 37122 3598 390.7 32 -0.28 -0.31 -0.24
Southern Latin America 367.074 348,863 387.521 8520 799.2 909.7 2099 195.6 244 5250 4976 5552 41 018 010 026
Eastern Europe 2,504,362 2,195,491 2,920,489 1,940.1 1,665.3 2,296.0 3389 2864 4010 R 980.5 S 57 -0.09 -0.15 0.00
Central Europe 666,985 583.284 761,567 8545 739.0 975.1 1624 1403 187.8 508.3 4440 578.1 53 024 030 0.7
Central Asia 570,061 512,731 637,912 906.5 818.7 1,024.2 288.9 2545 3273 590.8 5309 662.0 3.1 058 0.46 073
Andean Latin America 178,135 124,455 220,163 398.6 2286 5032 146.7 1189 180.3 2715 189.6 336.0 27 122 048 1.69
Caribbean 191,220 164,512 224,643 5808 488.8 698.5 202.2 168.0 2434 386.6 3321 4549 29 022 -0.07
Central Latin America 797,103 688,147 919,752 502.5 4288 583.6 116.3 979 1365 303.2 2618 3499 43 0.74 0.60 0.89
Tropical Latin America 649.446 614,435 706,932 4352 409.2 480.8 109.7 103.1 1204 2684 2542 2922 40 025 0.16 037
East Asia 4,428,870 3,749,472 5,345,921 3262 256.8 4223 182.0 1462 2232 2543 216.0 306.5 18 -0.53 -0.61 -0.37
Southeast Asia 1.755.967 1442480 2058.564 386.7 3078 4619 1068 906 1218 2460 2020 2880 36 0.00 014 014
Oceania 41,073 32,094 53,584 487.7 366.8 648.6 142.6 116.6 175.6 3186 249.7 4102 34 -0.10 -0.21 0.01
North Africa and Middle East 1,337,127 1,112,707 1,641,577 2792 2246 3515 132.7 110.0 158.6 209.2 173.7 256.0 21 043 0.26 0.69
South Asia 12,003,561 10,263,007 13,868,081 704.8 517.0 8559 555.0 4572 668.9 630.2 5386 7274 1.3 035 0.18 055
Southern sub-Saharan Africa 587,561 459,806 695,244 1,223.1 927.1 1,463.0 2492 201.6 304.1 7213 571.4 8487 49 -0.06 -0.21 0.09
‘Western sub-Saharan Africa 1,004,395 779.683 1,281,829 4973 383.6 658.9 144.0 109.7 1835 3127 2455 4013 35 0.91 0.55 135
Eastern sub-Saharan Africa 1,098,579 884,236 1,322,729 5922 4645 7387 176.1 149.6 2042 3774 3123 4539 34 093 0.59 137
Central sub-Saharan Africa 411,564 311,446 545,830 725.7 546.5 973.0 184.8 1438 2309 4429 3375 5748 39 0.99 0.56 1.54
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Appendix 8. Total number of years of life lost (YLL) and age standardized rate (ASR) of YLL per 100 000 from suicide in 2019, and total percent change in ASMR from suicide 1990 10 2019, for all regions

ASR of YLL (95% UI)

21 GBD Region No. of YLL (95% UI) ‘:::'g’fel;;‘;‘_';']‘;‘(’;;;:'g;

Men Women Total Male/female ratio
Global 0.1 0w 02
33,187,013 29,985,593 - 36.481.241 568.0 4835 - 6343 2599 312 - 2936 4133 372 - 4547 22 5 5 7
High-income ~ North o’o o’o .
America 2,056,075 2,008,733 - 2104226 8154 913 - 8369 256.1 2480 - 263.7 5344 5214 - 5470 32 | N
Australasia 00 g 00
’ 150,129 143,515 - 159,992 786.2 7441 - 8499 2369 218 - 2541 508.7 4855 - 5413 33 2 | 9
High-income  Asia 0.1 0'1 R 02
Pacific 1377436 1194315 - 1461439 9123 7562 - 978.0 379.1 3656 - 3921 650.0 5704 - 6854 24 4 B 3
Wester Europe 1,766,947 1,704,385 - 1,854,795 556.0 5353 - 586.9 168.0 161.9 - 1749 3621 3498 - 3802 33 061 OUZ - Oz‘
Southern Latin 03 02 04
America 355491 336,910 - 376251 836.0 7852 - 8926 1943 1815 - 2085 509.1 4817 - 5402 43 5 7 . 4
Eastern Euro 00 o1 -0
pe 2435178 2,123,714 - 2,856,210 1.907.8 16342 - 22685 3199 269.1 - 3824 10922 954.5 - 12770 60 B B 1
Central Europe 646852 563,908 - 741,654 §39.0 7230 - 9629 1524 1308 - 1779 495.6 4308 - 5659 55 oy
Central Asia 0ree 0
* 553,146 494,603 - 622,696 888.8 8005 - 10069 2702 2379 - 3086 5727 5127 - 644.1 33 8 4 7
Andean Latin 9 09 26
America 175,054 120,770 - 217.249 3946 251 - 499.7 141.0 131 - 1739 2666 183.7 - 3315 28 6 7 2
Caribbean 00 o1 N
188,332 161,736 - 221,620 576.0 4833 - 6928 195.6 1614 - 175 3809 32638 - 4488 29 " \ 4
Central Latin L1 .
America 788.287 678.691 - 911,960 4992 4267 - 5798 1238 938 - 1325 2998 258.1 - 3469 44 3 9 8
Tropical Latin os 0407
America 645,590 610,663 - 703286 4334 4076 - 4793 1082 1015 - 1190 2669 2526 - 2906 40 5 4 0
Fast Asia 4349178 3.671.402 - 5281512 3225 2536 - 478 1772 1410 - 2178 250.0 2119 - 3028 18 "f 0,‘)5 : aiz
Southeast Asia 02 00 03
Southeas 1709310 1,389,605 - 2,006,219 3796 3009 - 455.1 100.6 843 - 11538 2394 195.1 - 2804 38 1 s 8
Oceania o0 o1 -0
39.870 30857 - 52578 4766 3567 - 6389 1328 107.6 - 1639 308.1 2400 - 3978 36 A 5 8
North  Africa and 08 07 12
Middle East 1,296,644 1,071,973 - 1,592,704 2733 2195 - 34622 1246 1022 - 150.1 2023 167.0 - 2476 22 8 0 . 1
South Asia o6 -
11,584,493 9,816,079 - 13.452,503 6918 5024 - 8437 5195 4257 - 6326 606.0 5131 - 7046 13 8 8 2
Southern sub-Saharan 00 ol R 0.1
Africa 583,723 456,884 - 691478 12168 9204 - 14581 2450 198.0 - 2997 716.1 567.4 - 8436 50 ! B 5
Western sub-Saharan w06 s
Africa 996.179 772200 - 1275353 4946 3811 - 6550 1418 107.6 - 1809 3102 2428 - 398.7 35 9 8 8
Eastern sub-Saharan 12 T
1,085,050 872,119 - 13082 5871 459.4 - 7344 1701 1443 - 199.0 3724 3073 - 449.5 34 3 2
Central - sub-Saharan 12 )
Africa 403.450 303.708 - 538,305 7157 5362 - 9629 1762 1349 - 214 4336 3272 - 566.2 41 9 9 3

109



Appendix 9. . Total number of years of healthy life lost due to disabs

(YLD) and age standardized rate (ASR) of YLL per 100 000 from suicide in 2019, and total percent change in ASMR from sui

1990 10 2019, for all regions

21 GBD Region

No. of YLD (95% UI)

ASR of YLD (95% UI)

Average annual percentage

change, 1990-2019 (95% UI)
Men Women Total Male =
Ifemale ratio

Global ; . 0. 0 -
936,571 661,751 1,258,409 90 63 120 139 9.7 186 e 8.1 153 06 5w %

High-income North 0. 0 0
America 60484 42,167 82558 1.1 83 164 145 10.1 198 133 92 183 08 [ 07
Australasia o n .
” 6047 4l1s 8231 148 100 202 183 126 25.1 166 4 27 08 n 0 )
High-income  Asia o 0 o
Pacific 50507 35,006 68.838 155 106 213 202 139 278 179 123 245 08 27 n 3
Wester Europe 0 0 -
62,678 43176 86311 100 69 138 103 71 140 10.1 70 140 10 » o 2

Southern  Latin . R )
America 11,782 8173 15871 160 110 217 156 108 216 158 109 213 10 5w o
Easter Europe 69,184 47,196 93,898 323 20 44 19.0 129 262 250 170 342 L7 gﬁ ;’7 - ;’7
Central Europe 20,133 13,960 27,426 155 106 212 100 69 138 127 87 172 15 fﬁ fs . fs
Central Asia o o -0
s 16915 1773 22589 176 123 29 187 129 252 18.1 126 244 09 [T 20

Andean Latin o o R 0.
America 3081 2134 4144 41 28 54 58 40 78 49 34 66 07 % 17 [
Caribbean . 0. 0 -
2,888 2,043 3820 48 34 64 67 47 89 58 a4l 76 07 % . %

Central Latin 0. o R

America 8816 6176 11,942 33 23 14 36 25 49 34 24 47 09 o6 g 15
Tropical Latin 0 N R u
America 3856 2725 17 12 23 14 10 19 16 Ll 21 12 o e o
East Asia . . 0. 0 -
79,692 55956 108314 37 26 50 48 34 66 43 30 58 08 S e pes

Southeast Asia 46,656 32,589 62987 71 50 96 62 43 84 66 46 90 Ll o -0
® @ 31

Oceania 1202 843 1622 i 78 147 99 69 132 105 73 140 11 o o . 0
is 19 12

North Africa and (; o o
Middle East 40,483 28381 54,781 58 4l 79 81 56 109 69 49 93 07 % Ty
South Asia 419,068 294,020 572,166 130 92 173 355 48 484 12 170 328 04 % fo ) ;
Southern sub- o o R o
Saharan Africa 3839 2,637 5254 64 44 86 42 29 57 52 36 71 15 - o
Westen  sub- 0. 0 o
Saharan Africa 7.616 5302 10335 27 19 37 23 16 30 25 17 33 12 0 o0 12
Eastern sub- o o . o
Saharan Africa 13.529 9,546 17,89 51 36 67 50 35 66 50 36 66 10 a 14 17
Central sub- o o. R 0.
Saharan Africa 8114 5.748 10,849 10.0 71 131 86 6.1 14 93 67 123 12 o 0 04
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Appendix 10. Trajectory groups of Gini coefficient regions (A) and SDI regions (B): a group-based semiparametric mixture model
in every year.

The solid lines represent estimated values, and the dimmed lines represent 95% confidence intervals
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Appendix 11. Trends of ag

dized death rate from suicide by Gini coefficient trajectory groups, 1990-2019

Gini coefficient trajectory groups Period Change year APC 95% CI AAPC 95% CI p-value
1990-2019 -0.165  -0.278 - -0.052 0.004
1990-1993 1993 2.139 1.765 2.514 <0.001
1993-1999 1999 3.208  2.988 3.429 <0.001
Highest
1999-2003 2003 1.194  0.569 1.824 0.001
2003-2012 2012 =272 -2.869 -2.57 <0.001
2012-2019 -1.421  -1.606 -1.236 <0.001
1990-2019 -0.324  -0.349 - -0.300 <0.001
High 1990-1999 1999 0.483 0414 0.553 <0.001
1999-2019 -0.686  -0.706 -0.665 <0.001
1990-2019 -0.676  -0.741 - -0.611  <0.001
1990-1995 1995 0.183  0.082 0.284 0.002
1995-1999 1999 -0.682  -0.905 -0.458 <0.001
Middle 1999-2004 2004 -1.378  -1.517 -1.238 <0.001
2004-2013 2013 -0.852 -0.903 -0.802 <0.001
2013-2016 2016 -0.192 -0.667 0.285 0.399
2016-2019 -0.873  -1.109 -0.636 <0.001
1990-2019 -1.049  -1.177 - -0.921 <0.001
1990-1994 1994 3.694 2895 4.499 <0.001
Low
1994-2006 2006 -1.605  -1.766 -1.444 <0.001
2006-2019 -1.955  -2.068 -1.841 <0.001
1990-2019 -1.364  -1.427 - -1.301  <0.001
1990-1995 1995 0.042  -0.15 0.235 0.650
Lowest 1995-2006 2006 -1.269  -1.348 -1.19 <0.001
2006-2014 2014 -2.597  -2.725 -2.47 <0.001
2014-2019 -0.982  -1.186 -0.777 <0.001
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Appendix 12. Trends of ag

dized death rate from suicide by SDI trajectory groups, 1990-2019

SDI trajectory groups Period Change year APC 95% CI AAPC 95% CI p-value
1990-2019 -1.261 41385 - -1.137  <0.001
1990-1994 1994 1.169 0.664 - 1.676 <0.001
Highest 1994-2007 2007 21582 -1.682 - -1.483 <0.001
2007-2017 2017 21922 2058 - -1.786 <0.001
2017-2019 0647 <1996 - 0720 0.332
1990-2019 -0.830 0932 - 0727 <0.001
1990-1996 1996 1.915 1629 - 2202 <0.001
High 1996-2006 2006 21453 <1597 - -1308 <0.001
2006-2013 2013 2379 263 - 2128 <0.001
2013-2019 0674  -0906 - -0.44 <0.001
1990-2019 -0.415 0522 - 0307  <0.001
1990-1993 1993 1.280 0.857 - 1.705 <0.001
1993-1998 1998 0.380 0.116 -  0.644 0.008
Middle 1998-2003 2003 0371 -0.643 - -0.098 0.012
2003-2013 2013 21,072 <1152 - -0.993 <0.001
2013-2017 2017 -0.485 2092 - -0.049 0.032
2017-2019 -1.573 2413 - -0.726 0.002
1990-2019 -0.498 -0.53 - 0467  <0.001
1990-1994 1994 0.487 0374 - 0599 <0.001
Low 1994-2000 2000 0079  -0.163 - 0.005 0.065
2000-2014 2014 078  -0811 - -0.76 <0.001
2014-2019 0977  -1.101 - -0.853 <0.001
1990-2019 -0.420 0452 - 0387 0.004
Lowest 1990-1998 1998 0.295 0224 - 0366 <0.001
1998-2004 2004 0558  -0.685 -  -0.431 <0.001
2004-2019 0743 -0765 - -0.721 <0.001
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Appendix 13. The results of normality test for the age standardized suicide mortality, DALY, YLL, and YLD rate

A | e
A —

B = -
f | ‘f e

Goodness-of-Fit Tests for Normal Distribution
Dependent variable Age slande}rdlzed suicide Age standardized suicide DALY rate (B) Age standardized suicide YLL rate (C) Age standardized suicide YLD rate (D)
mortality rate (A)

Test Statistic P-value Statistic P-value Statistic P-value Statistic P-value
Kolmogorov-Smirnov 0.10 <0.010 D 0.1 <0.010 D 0.10  <0.010 D 0.10  <0.010
Cramer-von Mises 18.80 <0.005 W-Sq 4429  <0.005 W-Sq 18.80  <0.005 W-Sq 17.55  <0.005
Anderson-Darling 114.03 <0.005 A-Sq 247.28  <0.005 A-Sq 114.03  <0.005 A-Sq 96.12  <0.005
Chi-Square 1172.42 <0.001 Chi-Sq 1049.94  <0.001 Chi-Sq 1172.42  <0.001 Chi-Sq 137577 <0.001
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Appendix 14. General characteristics of countries in 2019.

Age-standardized suicide death rate per

Characteristics N % 100,000
Mean SD
Gini coefficient
<0.40 25 12.9 9.9 4.5
0.40-0.49 65 335 9.5 7.4
0.50-0.59 70 36.1 10.4 7.6
>0.60 34 17.5 12.0 53
Socio-demographic index
Low SDI 38 19.6 10.9 38
Low-middle SDI 39 20.1 11.8 9.0
Middle SDI 39 20.1 8.1 5.1
High-middle SDI 39 20.1 9.7 9.1
High SDI 39 20.1 10.5 5.0
Population ages 65 and above (% of total population)
<7 % (reference) 98 50.5 10.1 6.7
7-13 %: aging society 44 22.7 8.6 55
14-20 %: aged society 45 232 12.2 8.1
>21 %: super-aged society 7 3.6 9.1 4.0
Unemployment rate
QI: Lowest (<3.48%) 49 253 9.2 4.5
Q2 (3.48-5.59%) 47 242 11.0 52
Q3 (5.59-9.20%) 47 242 9.4 5.6
Q4: Highest (>9.20%) 51 26.3 11.1 10.2
Age dependency ratio (% of working-age population)
Q1: Highest (>68.70%) 49 253 7.4 4.8
Q2 (54.80-68.70%) 50 25.8 10.7 6.1
Q3 (48.85-54.80%) 49 253 115 9.5
Q4: Lowest (<48.85%) 46 23.7 113 5.0
Mental disorder DALY rate per 100,000
QI: Highest (>1854.7) 49 253 11.2 6.5
Q2 (1658.8-1854.7) 48 24.7 10.5 5.5
Q3 (1409.9-1658.8) 48 24.7 9.5 6.5
Q4: Lowest (<1409.9) 49 253 9.6 8.5
Alcohol use disorder DALY rate per 100,000
QI: Highest (>296.7) 52 26.8 74 4.7
Q2 (186.8-296.7) 46 23.7 10.1 5.7
Q3 (104.9-186.8) 48 24.7 11.5 6.8
Q4: Lowest (<104.9) 48 247 12.0 8.8
Drug use disorder DALY rate per 100,000
Q1: Highest (>189.7) 49 253 9.8 38
Q2 (127.8-189.7) 48 24.7 8.9 6.7
Q3 (96.9-127.8) 48 24.7 10.1 7.1
Q4: Lowest (<96.9) 49 253 12.0 8.6

SD, standard deviation; DALY, disability-adjusted life-years
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usted association between country's characte

ics and DALY rate of suicide, YLD rate of suicide , YLL rate of suicide, elderly suicide rate, and non-elderly suicide rate, by repeatedly measuring with generalized estimating equation (GEE) model from 1990 to 2019.

Non-clderly suicide
B DALYs rate per 100,000 YLD rate per 100,000 YLL rate per 100,000 Elderly suicide death rate per 100,000 death rate per 100,000
Characteristics
RR 95% C1 P-value RR 95% C1 P-value RR 95% CI P-value RR 95% CI P-value RR 95% CI P-value
Gini coefficient
<040 1.000 1.000 1.000 1.000 1.000
040049 1.002 0.883 1137 0978 0816 0.689 0967 0019 1.006 0887 1141 0922 1.146 0.996 1319 0058 0973 03851 L2 0685
050:0.59 1075 0905 1276 0411 0.688 0543 0872 0.002 1083 0912 1286 0363 1187 0979 1440 0.081 1.043 0874 1245 0.639
- 060 1071 0.716 1.602 0738 0481 0308 0.749 0.001 1083 0723 1622 0.698 1280 0944 1736 0112 1057 0671 1665 0810
Socio-demographic index
Low DI 1768 1208 2587 0.003 1499 1014 2217 0.042 1774 1209 2,602 0.003 1.490 0993 2235 0054 1659 1136 2424 0.009
1368 0955 1.962 0.088 1394 0966 2012 0076 1368 0953 1.964 0.090 0979 0714 1342 0.893 1325 0930 1.887 0.120
Low-middle SDI
Middle SDI 1006 0726 1393 0973 0997 0.748 1330 0985 1006 0725 1396 0971 0.732 0536 0999 0050 0975 0.708 1342 0876
L114 0754 1.644 0588 1027 0774 1361 0855 L116 0.754 1653 0584 0.846 0638 1123 0247 1.102 0752 1616 0618
High-middle SDI
High SDI 1.000 1.000 1.000 1.000 1.000
Population ages 65 and above (% of total population)
<7% 1.000 1.000 1.000 1.000 1.000
0954 0777 1.170 0.649 0925 0.760 1127 0440 0954 0777 1172 0.656 1075 0.882 1311 0475 1010 0817 1248 0928
7-13 %: aging society
. 1. 0769 1355 0.888 0960 0.759 1215 0736 1022 0.768 1360 0.880 1277 0994 1640 0056 1.149 0.869 1519 0329
14-20 %: aged society
1320 0.736 2367 0352 1040 0.661 1636 0.866 1326 0737 2385 0.346 1488 0992 2231 0055 1529 0895 2613 0.120
>21 %: super-aged society
Unemployment rate
Ql: Lowest 1.000 1.000 1.000 1.000 1.000
@ 1.065 0926 1226 0379 1061 0.891 1264 0507 1.065 0926 1226 0379 1.086 0946 1248 0243 1053 0910 1218 0487
@ 1052 0.892 1.241 0544 1010 0.856 1192 0903 1053 0.893 1243 0539 1069 0903 1266 0439 1050 0887 1242 0573
1222 1032 1446 0020 1037 0.884 1218 0655 1226 1.034 1453 0019 1144 0943 1389 0.173 1237 1.044 1465 0014
Q4: Highest
Age dependency ratio (% of working-age population)
Ql: Lowest 1.000 1.000 1.000 1000 1.000
@ 0.866 0763 0982 0025 0908 0.798 1034 0.144 0.865 0.762 0981 0.024 0.790 0.684 0914 0.002 0.840 0.743 0951 0.006
@ 0.990 0.799 1226 0926 0962 0.766 1210 0.743 0991 0.800 1228 0933 0831 0.682 1013 0.067 0944 0.760 1172 0.602
. 0971 0.749 1259 0826 0657 0468 0922 0015 0978 0.754 1269 0.869 1228 0953 1581 0112 0857 0.648 1134 0279
Q4: Highest
Mental disorder DALY rate per 100,000
QI: Lowest 1.000 1.000 1.000 1.000 1.000
1.008 0.767 1325 0956 0912 0717 1161 0455 1010 0.767 1330 0944 1.007 0.802 1265 0.949 1032 0772 1378 0834

@
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Q3
Q4: Highest

Alcohol use disorder DALY rate per 100,000
QI: Lowest
Q
Q3
Q4: Highest

Drug use disorder DALY rate per 100,000
QI: Lowest
Q2
@

Q4: Highest

0.968

1371

1.000
1.247

1.551

1.870

1.000
1.386

1.544

2.087

0.725

1.030

0.996

1.234

1452

1.108

1215

1.597

1.294

1.826

1.560

1.950

2409

1.732

1.961

0.828

0.031

0.054

<.0001

<.0001

0.814

1.426

1.000
1.233

1.360

1.603

1.000
1.482

1.548

2016

0.634

L118

0.952

1.040

1.259

1184

1.490

1.044

1.819

1.597

1.779

2,041

1.959

2,024

2728

0.104

0.112

0.025

0.000

0.006

0.001

<.0001

0972

1.370

1.000
1.247

1.555

1.876

1.000
1.384

2.089

0.726

1.027

0.996

1.237

1455

1.301

1.827

1.731

1.965

2735

0.847

0.033

0.054

0.000

<.0001

0.005

0.000

<.0001

1.158

1219

1.000
0.879

0.944

0.996

0921

0935

1.043

1.445

1.243

0.688

0.699

0.723

1.457

1.589

1.483

2.140

1.956

0.015

<.0001

0.000

0.303

0.706

0.980

0.984

1.402

1.000
1213

1.516

1944

1.000
1.479

1.626

2233

0.723

1.045

0.954

1.191

1.500

1.164

1275

1.686

1.544

1.930

1.878

2072

2955

0916

0.024

0.115

0.001

<0001

0.001

<.0001

<.0001

DALY, disability-adjusted life-years; YLD, years lived with disability; YLL, years of life lost due to premature mortality; SDI, socio-demographic index; GDP, gross domestic product; RR, rate ratio; CI, confidence interval
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O Aging society (7-14%) &) Aging society (7-14%)

— — — Aged, or super-aged society (= 14%) — — — Aged, or super-aged society (= 14%)
Line of equality Line of equality
0 T T T T 1 0 T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100
Cumulative % of GINI by rank Cumulative % of SDI by rank
Population ages 65 and above (% of total population)
Inequality metrics <7% 7-13 %: aging society >13  %: aged society and super-aged society 1;‘;’;:::“?:
Index value Robust std. error p-value Index value Robust std. error p-value Index value Robust std. error p-value

(A) Concentration index value by Gini 0.140 (0.104) 0.209 0.011 (0.093) 0.907 0236 (0.093) 0.028 0.046
coefficient
(B) Concentration index value by SDI -0.395 (0.081) 0.001 -0.165 (0.077) 0.052 -0.354 (0.067) <0.001 0.034

Appendix 16. Inequality measures in income disparity and suicide by elderly population society groups, measured by concentration index (relative
gradient)
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AL AAAREE a7
11990-2019 A= AP £5EH T GE ALE =73

SEELER G LD
o175

A mAAERl A q RS Jgsta Aldsky] fjs) AdEe] FAleh
vtotsliz Aol Fasith wEhA A

AAH, AsTe AHege
Bl AAE, AGH, A FER FAZ FAST ofE agle] A4

r‘.B.

THHE: 2019 3 AAIAHEEEAH(Global Burden of Disease study, GBD
study) HlolHE &&sto] At Fho] Hew AR-Ad FF3) AAbdE,
el A A=A 4 (Disability-Adjusted  Life  Years, DALY), ejA&EdS
(Years Lived with Disability, YLD), " <=2d<9(Years of Life Lost, YLL)|
gk dlelHE F=3t) Joinpoint 3|7 #A1& E3l 1990-2019 A< AzE
ot MES W3k Annual average percentage change, AAPC)E F4 3t}

TR Akt Bt BdE 29ls vletstal, Gini Al B SDI o] e =7t

A4 2019 @ AAAAeR 2R Q3 AMHE 759,028 ™H(95%
Uncertainty Interval, 95% Ul 685,390-831,857)°|1aL 214+ 10 whEw
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AR A AFGE 9.4 T8olQlth Joinpoint 3] A4S Fdl AAAHoR
Ago] fadhs FAE BA(AAPC -1.67%, -1.85%~-1.50%, p-value
< 0.001), ©]2lgt FAlE= thE GBD AGelA% vebstl. 2ev GBD 9
54 AdelAe] BAE} A7lede AdES At dAskA eal 238|H
7t FAR A AY F3hd AAFAHE B tHHigh-income Asia Pacific
APC=4.72%, p— value < 0.001; South Asia 1995-1999 APC = 1.23%, p—
value = 0.228; High—income North America 2004-2013 APC=0.76%, p-
value < 0.001; Western Europe 2006-2010 APC = -0.57%, p—value = 0.096).

of AN FEH AAH, AFAH, ;e adlEo

_

-

T

SN

Aol disl] zbe 2d AEE 68.1%%Uth 1 Foll Gini Al57t
AA FLEE 44.6% Fom 3|AATE 17.641(p-value = 0.0305) $1L,
SDI 7} zte= A 8%+ 42.3% Slow 3]AAGE -3.819(p-value =
0.5555)t}. Gini AF7F FST5(A50] By ExET55) A4
APgEO] =& Ao FAFAKGIn A4 > 0.6, Rate Ratio, RR: 1.281, 95%
Confidence Interval, 95% CIL: 1.121- 1.463). 3} SDI 1§92 =752 =}k
AbgEo] E9tHLow SDI, RR: 1.883, 95% CL: 1.595~2.223). AaAE-<&
Gini A157F A =AY SDI 7F @& w715 Bdd Aoz JFHArh Gini
A4=¢F SDI ol W& Apake] E44% A7) 1990 WR-E 2019 W Ape] o

CHE SR

g Aol Wig e 1990 W ol RagARE, Al 91717F s
574 713k 54 Adeld= S7HIHh w7kee] BAA(S3] A5 Axba
ARl QIehA Q1 ARk Rk ddo] vk Gini A7 =714, SDI 7}
S dEhEdlA AR AfgEe] REEE =d®A4E 1990 @ olFE o
AR wEp, =7E 52 A Aol e ARk g dEE Al o

AAH ARG} AB AT F0S welshs gl e,
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