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INTRODUCTION

Suicide is a complex phenomenon arising from the interac-
tion between individual characteristics (Mościcki, 1997), 
social, cultural, and environmental conditions (Värnik, 
2012; Ying & Chang, 2009), claiming one life every forty 
seconds (WHO | Suicide Data, n.d.) Although represented 
virtually on a global scale, suicide rates vary profoundly 
according to geographical region (Liu, 2009; Snowdon, 
2018), ethnic group (Garlow et al., 2005; McKenzie et al., 
2003), religion, and spirituality (Colucci & Martin, 2008), 

sex (Gvion & Apter, 2012), age (Agerbo, 2005; Dervic 
et al., 2008; A. Erlangsen, 2004; Fässberg et al., 2012), 
access to lethal methods (Florentine & Crane, 2010), and 
preventive strategies (Mann et al., 2005; Milner & De Leo, 
2010). Moreover, macroeconomic factors (e.g., Gross 
Domestic Product—GDP—per capita and unemployment 
rate) have been proposed as suicide rate modulating fac-
tors (Berk et al., 2006; Blakely, 2003; Fountoulakis et al., 
2013). For instance, some single-country studies provide 
evidence of a link between suicide and unemployment 
(Chan et al., 2014; Fountoulakis, 2020), and that increases 
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Background: Every year, more than 800,000 people die by suicide, three-quarters of 
which are males. Economic factors influence suicide rates, but a worldwide perspec-
tive of their impact according to age and sex is lacking.
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we analyzed approximately 21 million deaths by suicide using a multivariable regres-
sion model approach.
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upsurge in male deaths by suicide (Relative risk (RR) = 1.01 [CI 95% 1.00–1.01] with 
respect to females) or 5000 excess male deaths. A 1% higher unemployment rate also 
exerts age-specific effects on suicide rates, since, among adults aged 30–59, the sui-
cide rate is increased by 2–3%. Lastly, for every 1000 US dollar increase in the GDP 
per capita, suicide rates are reduced by 2% (RR = 0.98 [0.98–0.98]), corresponding 
to a reduction of 14,000–15,000 suicide deaths per year globally.
Conclusions: Males who have lost their jobs in adulthood are those at higher risk 
of suicide and to whom financial support measures should be delivered in a timely 
manner.
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in GDP might be temporally associated with a reduction of 
suicide rates (Mattei & Pistoresi, 2019). However, there is 
considerable heterogeneity in population stratification (per 
sex (Demirci et al., 2020) or age range (Ásgeirsdóttir et al., 
2020; Basta et al., 2018; Hempstead & Phillips, 2015; 
Khang et al., 2005; Pompili et al., 2014)) and in the time 
periods considered (Chang et al., 2009; Fountoulakis et al., 
2014; Nordt et al., 2015; Soleymani & Yip, 2020) by each 
study, and this hinders the possibility of conducting robust 
meta-analyses of these findings. Two important studies 
(Huikari et al., 2019; Nordt et al., 2015), limited to some 
countries, evidenced how unemployment rates may affect 
suicide rates, and this effect may be modulated by gender 
(Qin et al., 2000, 2003a), but a worldwide perspective on 
the association between suicide and unemployment is still 
lacking. The identification of fine-grained demographic 
differences in suicide rates is a necessary step to develop 
targeted public health interventions (Horton, 2018). For 
example, shedding light on the effect of unemployment on 
suicide rates of specific age ranges could provide policy-
makers with essential indicators for the optimal allocation 
of anti-suicidal resources. Given the importance of such 
data in the light of the economic crisis due to the COVID-19 
pandemic, we queried publicly available datasets regard-
ing economic factors and suicide rates stratified according 
to sex and age, from 1991 to 2017, for 175 countries, and 
conducted global and per income class statistical analyses 
while accounting for possible underreporting of deaths, to 
provide an up-to-date and comprehensive picture.

METHODS

Dataset preparation

Data on rates of death by suicide per 100,000 persons, strati-
fied according to (i) sex, (ii) seventeen five-year age ranges 
(10–14, through 90–94), (iii) calendar year (from 1990 
to 2017), and (iv) country, were retrieved from the Global 
Burden of Disease Study (Global Burden of Disease (GBD), 
2014). Gross domestic product (GDP) per capita referred to 
the 2010 US dollar value, and unemployment rates per coun-
try and calendar year were downloaded from the World Bank 
website (World Bank Group—International Development, 
Poverty, & Sustainability, n.d.). Data retrieved from the 
Global Burden of Disease and the World Bank website were 
matched, and countries (n  =  20) for which either data on 
suicide or unemployment rates were missing were excluded 
from further analyses. Unemployment rates were available 
from 1991: we thus excluded information on suicide rates 
in 1990. To account for increased suicide rates due to heat 
waves (Basagaña et al., 2011; Page et al., 2007; Thompson 
et al., 2018), we extracted the corresponding data from The 

International Disaster Database (EM-DAT | The International 
Disasters Database, n.d.). Given the frequency of the phe-
nomena, we focused our analysis only on heat waves involv-
ing more than one region/large city of any country or that 
claimed more than 100 lives (total number of heat waves con-
sidered, n = 63). To account for possible underreporting of 
deaths by suicide, we downloaded data on major episodes of 
political violence (ethnic/civil violence or ethnic/civil war) 
from the Center for Systemic Peace website (CSP, —Major 
Episodes of Political Violence, 1946–2013, n.d.) and in order 
to identify those countries where attempted suicide is consid-
ered a misdemeanor, we referred to (Mishara and Weisstub, 
2016). In total, our analyses covered on average 5.14 billion 
[SD, 0.62] people per year (Figure S1a). These corresponded 
to 786.310 [SD, 26 thousand] suicides per year (35.3% [SD, 
2.81] females—Figure S1b).

Statistical analysis

Our analysis comprised 175 states (Table S1), in the years 
from 1991 to 2017, grouped by income class according to 
the ranges proposed by the World Bank (which are based 
on GDP per capita referred to the 2010 US dollar value, 
World Bank Group—International Development, Poverty, 
& Sustainability, n.d.). For each year-country match, sui-
cide rates were aggregated according to sex and to seven-
teen five-year age ranges (from 10 to 14, from 15 to 19, …, 
from 90 to 94). Multivariable regression models based on 
negative binomial distributions (distributions used to ana-
lyze count data with overdispersion) were applied (Zeileis 
et al., 2008) to identify the association between suicide and 
unemployment rates. We then compared several regres-
sion models and chose the one with the lowest Bayesian 
Information Criterion (BIC) (Raftery, 1995) as the regres-
sion model that best explained suicide rates. The most accu-
rate model for the description of yearly global suicide rates, 
and suicide rates in relation to income class, is composed of 
the following variables: sex, age, the occurrence of violent 
events (e.g., civil wars), the yearly unemployment rate, and 
GDP per capita, the interaction between sex and age, unem-
ployment and sex, and unemployment and age (for further 
details, see Methods S1).

GDP was divided by 1000 in order to avoid having re-
gression coefficients on a very small order of magnitude, 
which can make the interpretation of the model β coeffi-
cient estimates more cumbersome (also less intuitive). The 
analyses were conducted using RStudio 3.5.3 (R Core Team 
(2019). R: A Language and Environment for Statistical 
Computing. R Foundation for Statistical Computing, 
Vienna, Austria, n.d.) and the glmmTMB package (Brooks 
et al., 2017); figures were produced with the ggplot2 pack-
age (Wickham, 2009).
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RESULTS

Global suicide rates and possible confounders

Among the available variables retrieved for this study, we 
identified sex, age, the interaction between sex and age, the 
presence of episodes of political violence (i.e., civil war or 
ethnic violence), the Gross Domestic Product per capita re-
ferred to the 2010 US Dollar value, the unemployment rate, 
and its interactions with sex and age to be significant in de-
termining the global suicide rates.

Several confounding factors needed to be accounted for 
before assessing the role of unemployment rates on sui-
cide rates: first of all, global suicide rates are heavily in-
fluenced by age and sex, as has been previously reported 
(Conwell et al., 2002; De Leo et al., 2009; Szanto et al., 
2020): This analysis indicates that, globally, males die 
by suicide 1.63 times more than females (relative risk—
henceforth RR—confidence interval 95%: [1.57–1.70]), 
but this risk is also influenced by age, as adult males die by 
suicide approximately twice as much as adult females (ages 
25–29, RR = 2.19 [2.09–2.30]; ages 45–49, RR = 2.00 [CI 
95% 1.91–2.10], Figure 1b, Table S2A). Despite this dif-
ference between the sexes, both females and males show 
an increase in completed suicides with increasing age (be-
tween ages 15–19 RR  =  5.42-fold [5.17–5.69]; between 
ages 45–49, RR = 6.63 [6.33–6.95]; between ages 80–84, 
RR = 18.13 [17.33–18.98]—reference age for relative risk 
estimation is 10–14—Table S2A, Figure 1b). It has been 
reported that daily suicide rates might increase during heat 
waves (Basagaña et al., 2011; Page et al., 2007; Thompson 
et al., 2018); however, we found that on a calendar year 
basis, rates are not much affected, and thus the possible 
confounding effect of heat waves on increasing yearly 
global suicide rates is not significant. Other macro-level 
environmental factors with limited effect, if any, were not 
included in the model (e.g., draught, see (Qi et al., 2014)). 
Furthermore, we also focused our attention on two factors 
that might be associated with the underreporting of suicide 
deaths: we tested whether countries where attempting sui-
cide is a misdemeanor (Mishara & Weisstub, 2016) report 
on average lower suicide rates. It turned out that consid-
ering this factor in the regression model does not improve 
the fit, and thus, at least globally, it does not significantly 
affect suicide rates. Instead, major episodes of political 
violence (CSP—Major Episodes of Political Violence, 
1946–2013, n.d.) (e.g., civil wars and ethnic wars) are sig-
nificantly associated with lower suicide rates (RR = 0.83 
[0.81–0.86]), likely mirroring an underreporting of suicide 
deaths due to institutional instability. We did not include 
religious affiliation in our models for its loose association 
with religious commitment and unreliable estimation (e.g., 
see Rushing et al., 2013).

Global suicide rates and 
macroeconomic factors

After having considered the possible confounding effects 
of the previous factors, we assessed the influence of macro-
economic factors in determining a change in yearly suicide 
rates: we thus included the yearly Gross Domestic Product 
per capita (measured in terms of the 2010 US dollar value) 
in the predictive model to test whether this factor might in-
fluence suicide rates. In this way, we evidenced that GDP 
may play a significant role in reducing the rate of suicide: 
for every 1000 US dollar increase in the GDP per capita, 
suicide rates are reduced by 2% (RR  =  0.98 [0.98–0.98], 
Table S2B). That is, if the world GDP per capita were to 
increase by 1000 USD, this rise would be associated with 
a reduction of 14,000–15,000 suicide deaths per year glob-
ally (i.e., 2% of the yearly number of deaths by suicide—
approximately 800,000). We also applied the predictive 
model at the single country level. This analysis evidenced 
a statistically significant risk reduction associated with in-
creasing GDP per capita for the majority of high-income 
countries, with the notable exceptions of Australia and the 
United States, for which an increase in GDP per capita is 
not significantly linked to a change (neither a reduction nor 
an increase) in suicide rates (the countries for which an in-
crease in GDP per capita is associated with a change in 
suicide rates are shown in Figure 1d). We then assessed the 
influence of unemployment on suicide rates. We found that 
unemployment affects male and female suicide rates differ-
ently, while also exerting age-specific effects: a 1% higher 
unemployment rate increases the suicide rate in males by 
1% (1.01 [CI 95% 1.00–1.01], Figure 1b,c, Table S2C) with 
respect to females; considering the effect of unemployment 
on males alone, this would correspond to more than 5,000 
excess male deaths by suicide every year. Moreover, al-
though all age ranges are significantly affected by higher 
unemployment rates, adults (males and females) between 
30 and 59  years of age suffer an increase in suicide rate 
that is 2–3% higher than individuals aged 10–14 (ages 30–
34, RR = 1.02 [1.02–1.03]; ages 45–49, RR = 1.03 [1.02–
1.03]; ages 55–59, RR  =  1.02 [1.02–1.03], Figure 1b,c, 
Table S2C). Thus, considering the age and sex-specific 
effects of unemployment on suicide, globally, males aged 
30–59 die by suicide more than females of the same age 
range, and more than male adolescents during times of ris-
ing unemployment rates. However, a global mean cannot be 
adopted as a rule of thumb, as there are several exceptions 
to this sex specificity in suicide: in Ethiopia, a 1% increase 
in unemployment rates significantly affects only female 
suicide rates; this is evident also for some middle-income 
countries like Guatemala and Peru. There are also a few 
exceptions in the boreal hemisphere, like Qatar and South 
Korea (Figure 1e).
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Suicide and macroeconomic factors per 
income class

Suicide rates vary tremendously based on the geo-
economic regions in which people are living. To assess 
differences in suicide rates and their relationship with 
unemployment rates according to general economic con-
ditions, we assigned each country to an income class for 

each year (low, lower-middle, upper-middle, or high in-
come), according to the ranges based on Gross Domestic 
Product per capita at the 2010 US dollar value proposed 
by the World Bank (World Bank Group  - International 
Development, Poverty, & Sustainability, n.d.). The low-
income class includes countries with GDP per capita less 
than 1006 USD; the lower-middle class has GDP per cap-
ita equal to 1006 USD or more but less than 3976 USD; the 

(a) (b)

(d)

(e)

GLOBAL (c)
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upper-middle class equal to 3976 USD but less than 12,276 
USD; the high-income class countries are characterized by 
a GDP per capita greater than 12,276 USD. We found that 
suicide rates of each income class fit well to the same re-
gression model previously employed to described global 
suicide rates. Despite significant differences in suicide 
rates among countries grouped within the same income 
class (except for high-income countries—intercept term in 
Table S2A), in all the income classes considered, males die 
by suicide more frequently than females (in low-income 
countries, RR = 2.07 [1.89–2.27]; in lower-middle-income 
countries, RR = 1.62 [1.50–1.74]; in upper-middle coun-
tries RR  =  1.53 [1.41–1.67]; in high-income countries 
RR = 1.52 [1.38–1.68], Figure 2b,e,h,k), with significant 
differences between the sexes that are influenced also by 
age. Throughout all the income classes, suicide rates rise 
significantly with age, although the increases differ be-
tween income classes (Figure 2b,e,h,k, Table S2A). Similar 
to what we evidenced at the global level, also at the in-
come class level, yearly suicide rates are not significantly 
increased by heat waves or by the legal status of suicide. 
On the other hand, the presence of civil/ethnic wars/vio-
lence is associated with lower suicide rates in all income 
classes, except for high-income countries (low-income 
countries, RR  =  0.86 [0.82–0.90]; lower-middle income, 
RR = 0.93 [0.88–0.99]; upper-middle income RR = 0.88 
[0.85–0.92]; high income, RR  =  1.06 [0.95–1.18], Table 
S2B). At the global level, GDP per capita exerts a slight, 
but significant, influence in reducing suicide rates. At the 
income class level, this effect is larger for low-income 
countries, where for every 1000 USD increase in GDP per 
capita suicide rates are reduced by almost 30% (RR = 0.71 

[0.67–0.75]), whereas, in lower-middle and upper-middle 
countries suicide rates are reduced by 5% (lower-middle 
countries, RR = 0.95 [0.94–0.96]; upper-middle countries, 
RR = 0.95 [0.94–0.95]) and in high-income countries by 
2%, (RR = 0.98, [0.98–0.98], Table S2B). Regarding the 
influence of unemployment rates on completed suicide 
rates, we evidence that unemployment significantly affects 
males more than females, especially in the high-income 
class (RR  =  1.04 [1.03–1.04], Figure 2b,c), but also in 
upper-middle-income countries (RR  =  1.01 [1.00–1.02], 
Figure 2e,f). In low and lower-middle-income countries, 
unemployment rates do not affect male suicide rates more 
than in females; instead, as previously described, some 
countries (e.g., Ethiopia and Guatemala) report increased 
unemployment-associated suicide rates in females (Figure 
2h,i,k,l, Table S2B,C). Considering the influence of un-
employment on suicide rates stratified according to age 
ranges, there is no significant effect of said influence in 
most of the age ranges in high-income countries, except 
for people aged 40–44 (RR = 1.01, [1.00–1.03]), whereas 
45–49 (RR  =  1.02, [1.00–1.03]) and 90–94 (RR  =  0.99, 
[0.97–1.00], Table S2C). On the other hand, in low, lower-
middle, and upper-middle-income countries, a rise in un-
employment rates significantly increases suicide rates in 
virtually all age ranges, with a larger effect on middle-aged 
people (e.g., age 45–49, low-income countries RR = 1.03 
[1.02–1.04]; lower-middle RR = 1.04 [1.03–1.04]; upper-
middle RR = 1.04 [1.03–1.05]; Figure 2, Table S2C). Since 
death reporting may be inaccurate in some countries, we 
repeated the analysis described above also on 94 countries 
which have good or excellent reporting of causes of death, 
with the aim of confirming the results obtained with the 

F I G U R E  1   Suicide rates in the world, (a) countries considered in our global analysis of suicide rates (in green). (b) suicide rates per sex, year 
(x-axis), and age range (y-axis). The labels of the age ranges representing the second half of each decade (15 to 19, 25 to 29, etc.) are omitted for 
ease of reading. Each tile color refers to median suicide rates per year and age range across the countries considered. Higher rates correspond to the 
increasing yellow color of the tile. (c) unemployment rate per year (point range = mean and confidence interval). (d, e) represent the relative risk of 
death by suicide conveyed by macroeconomic factors. The horizontal red dashed line corresponds to RR = 1, which is the limit for which a variable 
is either protective (RR < 1) or harmful (RR > 1). For four countries (Burundi, Djibouti, Guinea, and Kuwait), the role of GDP/unemployment rate 
on suicide deaths could not be reliably estimated, and thus, we excluded these countries from this figure. (d) the relative risk of death by suicide 
with an increase of 1000 US dollars (USD) in gross domestic product per capita. For ease of reading, the countries for which the risk is reported 
(in green on the map) are only those for which an increment of 1000 USD in GDP significantly affects suicide rates. (e) the relative risk of death 
by suicide with a +1% unemployment rate for females and males. For ease of reading, the countries for which the risk is reported (in green on the 
map) are those where unemployment rates significantly alter suicide rates in females or males or both. For each country, both sexes are reported; 
the first errorbar (for each country) is referred to females. Sex/sexes for which unemployment rates significantly alter suicide rates are colored in 
yellow. When considering the role of unemployment rates in determining suicide rates, each interaction of unemployment rate (with age, with sex, 
or unemployment alone) needs to be considered together with the other interactions involving unemployment, since the relative risk conveyed by 
a variable is dependent on the relative risks given by all the other interactions of that variable. That is, although for some countries the increase in 
unemployment rate seems to be protective for males/females or both, this RR has to be weighed against the role of said increase for different age 
ranges to evince the overall influence of an increase in unemployment. For example, the model reports that a 1% increase in unemployment rates 
is associated with a 1% decrease in female suicide rates in Brazil. In that case, this reduction has to be weighed against the role of a 1% increase in 
unemployment rate for individuals belonging to a specific age range, say 45–49, which means that this increase is associated with a 4% increase in 
suicide rates (thus, evidencing that a 1% percent increase in the unemployment rate is linked to a 3% increase in suicide rates of females aged 45–49) 
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complete dataset. We retrieved the rating of death report-
ing from Naghavi et al., (2017). Despite the exclusion of 
81 countries (mostly belonging to the low or lower-middle 

income class), the results obtained with the analysis con-
sidering all of the 175 countries are substantially confirmed 
(Tables S3 and S4).

F I G U R E  2   Suicide rates stratified per income classes. (a) high-income class countries (in 2010, green) considered in our analysis. (b) suicide 
rates per sex, year (x-axis), and age range (y-axis). The labels of the age ranges representing the second half of each decade (15 to 19, 25 to 29, etc.) 
are omitted for ease of reading. Each tile color refers to median suicide rates per year and age range across the countries considered. Higher rates 
correspond to the increasing yellow color of the tile. (c) unemployment rate per year (point range = mean and confidence interval). The panels d–l 
are replicas of the panels described above, for countries of different income classes

LOW INCOME

LOWER-MIDDLE INCOME

HIGH INCOME

UPPER-MIDDLE INCOME

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

(j) (k) (l)
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DISCUSSION

The impact of unemployment on suicide rates

In this study, we queried several datasets to investigate 
the relationship between suicide rates and macroeconomic 
factors in 175 countries during a 27-year period. First, we 
replicated the previously reported demographic differences 
in suicide rates, showing that males have a 1.5-fold to two-
fold higher risk of dying by suicide with respect to females 
(Fountoulakis, 2020; Mościcki, 1994; Värnik, 2012) and 
that age is the most important demographic factor correlated 
to higher suicide rates, with death by suicide being 10–20 
times more frequent in men and women over 65 years old 
(De Leo et al., 2009; A. Erlangsen, 2004; Qin et al., 2003b) 
than in adolescents. Second, we accounted for possible 
confounders such as the occurrence of heat waves or epi-
sodes of political violence. We highlight that during civil/
ethnic wars/violence, suicide rates decline, an effect that we 
believe might reflect a reduced reporting of deaths due to 
institutional instability, rather than a real reduction in fa-
talities. Moreover, in line with previous studies involving 
single countries (Fountoulakis, 2020; Khang et al., 2005) or 
of geographically or income-defined super regions (Chang 
et al., 2009; Fountoulakis et al., 2014; Huikari et al., 2019; 
Nordt et al., 2015), we evidenced an upsurge in suicide rates 
that is temporally closely linked (i.e., does not present a pre-
viously reported 6-month lag (Nordt et al., 2015)) to that 
of unemployment rates. Also, by leveraging on the large, 
almost global, population considered in this study, we were 
able to identify specific subgroups of the world population 
that are at a higher risk of dying by suicide during times of 
unemployment: a 1% increase in global unemployment rates 
is associated to a 1% global rise of suicide rates in the male 
population with respect to females. Moreover, we showed 
that unemployment takes its toll especially on adults aged 
30 to 60, for whom the risk of dying by suicide is increased 
by up to 3–4%. Although the relative risk is rather small, 
when considered against the global number of deaths by 
suicide per year (more than 800,000, WHO | Suicide Data, 
n.d.) a 1% increase in the number of completed suicides cor-
responds to the loss of more than 8000 lives.

The impact of gross domestic product on 
suicide rates

Despite the significant differences in suicide rates among 
countries belonging to different income classes, there was 
no definitive evidence supporting a protective role of gross 
domestic product (Huikari et al., 2019; Nordt et al., 2015). 
Here, we showed that at the global level, a 1000 US dollar 
increase in gross domestic product per capita is associated 

with a reduction in the suicide rate by 2%. This effect ​was 
particularly marked for low-income countries (average 
GDP per capita <1006 USD, with an average decrease of 
29% in suicide rates), and for lower-middle-income coun-
tries (GDP per capita higher than 1006 USD but less than 
3976 USD, reduction by up to 5%). This implies that with 
a more precise unemployment rate forecasting (Askitas & 
Zimmermann, 2009; Montgomery et al., 1998), it would be 
possible to deliver financial support to those at higher risk 
of suicide after having lost their jobs in a more timely man-
ner. This analysis indicates that the high-risk category in-
cludes males who have lost their jobs in adulthood (30–59, 
Table S2). However, given the width of this sub-population, 
we suggest also considering other individual factors known 
to be significant predictors of suicide risk and that can 
be simply assessed when allocating resources, such as 
whether the recipient is a relative of a person who died by 
suicide (Annette Erlangsen et al., 2017), is widowed/single 
(Fässberg et al., 2012), is being/has been evicted (Rojas & 
Stenberg, 2016). The precise weight of these factors cannot 
be established at the population level, but their estimation 
should be a priority to the field to provide the best possible 
social care to those in need and to prevent suicide during 
times of economic uncertainty. Moreover, GDP reflects a 
nation's prosperity and not necessarily its welfare, although 
the two are to some extent correlated (Fleurbaey, 2009). In 
fact, a wealthy nation has also more resources to invest in 
social and health welfare. Therefore, it is not possible to 
indicate with certainty that a “more money to the unem-
ployed” policy (which would not increase GDP per capita) 
would reduce suicide rates in nations with well-developed 
welfare systems. However, it is noteworthy that a support 
policy, at present, of delivering 1000 US dollars to 500 peo-
ple at high risk of suicide, with the prediction of saving 
at least 1 life, would economically cost less than 1 death 
by suicide (which is estimated to cost, directly and indi-
rectly, at least 500,000 US dollars (Kennelly, 2007; O’Dea 
& Tucker, 2005; Shepard et al., 2016)); in addition to the 
incommensurable human cost of losing a life to suicide.

Limitations

The accuracy of any estimation, including the ones presented 
herein, is primarily determined by data quality, especially 
when a plethora of factors, each with a small effect, interact 
to determine a clinical impact. Studies such as the present 
are subject to aggregation bias since the net effect of unem-
ployment on an individual's health is modulated by several 
factors in the person's milieu for which it is not possible to 
account for. In the light of this, it should be considered that 
the reported effects of unemployment on deaths by suicide 
are very likely to be underestimated. Considering the above 
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limitations, the establishment of a worldwide consortium 
aimed at collecting psychological autopsies and social infor-
mation on suicide deaths with single-person resolution would 
provide immeasurable benefits to the enactment of specifi-
cally tailored prevention strategies.

CONCLUSIONS

By leveraging on an unprecedented amount of suicide data 
with a resolution at the single country, gender, and multi-
ple age range levels, this analysis provides precise estimates 
of the burden of unemployment on suicide rates. This study 
reveals that increases in the unemployment rates are associ-
ated with higher rates of deaths by suicide in males as well 
as working-age males and females. This evidence can help 
policy-makers implement economic support funds and pro-
grams to prevent upsurges in suicide rates among those who 
have sustained job loss.
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