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Abstract

28 European Union states (EU-28) in 2015.

to test the robustness of the estimates.

Background: Suicide is an important public health problem with multidimensional consequences for societies. One
of the under-researched areas of suicide consequences are cross-country analyses of production losses associated
with these deaths. The aim of this study was to estimate the production losses (indirect cost) of suicide deaths in

Methods: The study used societal perspective and human capital approach to investigate production losses due to
suicide mortality at working age. Eurostat’s data on the number of deaths was used to identify suicide mortality
burden in terms of years of potential productive life lost. Labour and economic indicators were applied to proxy
the discounted value of potential economic output lost. A one-way deterministic sensitivity analysis was conducted

Results: The production losses attributable to suicide deaths in EU-28 in 2015 were €9.07 billion. The per suicide
indirect cost of these deaths was €231,088 for the whole EU-28 population; Luxembourg experienced the highest
per suicide burden of €649,148. The per capita production losses of suicides in EU-28 was €17.80 and Ireland
experienced the highest per capita burden of €48.57. The losses constituted an economic burden of 0.061% of EU-
28's GDP and this share ranged from 0.018% in Cyprus to 0.161% in Latvia. Most of the losses (71-91%) were due to
men’s deaths. The results of the sensitivity analysis exhibit a large variation of losses; the highest (lowest) cost was
identified with no adjustment for lower employment rates among those dying by suicide (adjustment for minimum
productivity) and was 92.3% higher (59.7% lower) on average than in the base scenario.

Conclusion: Public health actions aimed at prevention of suicides might reduce their health burden but also
contribute to the economic welfare of European societies.
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Background

Suicide, being in the top twenty causes of death world-
wide, is considered to be a global health problem. Around
800 thousand people die from suicide each year [1] and
over 56,000 of 5.2 million deaths in the European Union
(EU) in 2015 were due to intentional self-harm [2]. The
consequences of suicide are numerous; for a typical death
by suicide, at least six people are directly affected in terms
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of human suffering [3]. Moreover, major economic
consequences, including increased medical utilization,
time absent from work, and production output lost are
experienced by several groups [3, 4].

Previous contributions aiming at assessing the cost of
suicides, include studies from the United States [5-8],
Poland [9], Ireland [10], Australia [4, 11] and Spain [12]
among others. However, this topic seems to be understud-
ied; so far no systematic reviews have been published and
the only cross-country study on the cost of suicide is
concerned with the youth deaths in highly developed
countries [13]. International comparisons of suicides’ cost
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are difficult because particular studies use different
methodological approaches, data sources and encompass
various cost components. The most comprehensive
approaches to the economic burden of suicide include
estimation of following cost categories: medical care costs
(direct costs), autopsy and investigation costs (medicolegal
costs), production losses (indirect costs) and cost of pain
and stress (intangible costs). Such studies provide an
overall picture of suicides’ cost but are only feasible in a
national context and require exhaustive and reliable data
sources. This research aims to overcome the low compar-
ability of previous findings from different countries by
estimating a single cost category of production losses asso-
ciated with suicide mortality across the 28 EU countries.
With the use of uniform data from all the EU states, the
study provides highly comparable estimates of the
European states’ economic burden of suicide. Although,
suicide mortality is only a single cost category, several
studies show that it is a crucial one which constitutes a
majority of economic burden of suicide with shares of
total economic cost as large as 91-98% in the United
States [5-7], 94% among Australian youth [4] and 84% in
New Zealand [14]. Moreover, this single cost category has
also been subject to previous studies [9, 12] concerned
with the production losses attributable to completed sui-
cides solely.

Therefore, the aim of this study was to estimate the
production losses (indirect cost) associated with suicide
mortality among population at working age in the 28 EU
countries in the year 2015. Understanding the magni-
tude of this economic burden is important for assessing
potential savings from cost-effective suicide prevention
programmes. With introduction of such programmes,
the number of suicide deaths could be reduced bringing
benefits in terms of not only lives saved and trauma
avoided but also economic output gained. Moreover, the
estimates provided here might be useful to compare the
economic burden of various health problems and, as
such, to facilitate prioritization of health policy choices
both nationally and at a supranational level.

Methods

The methodological approach used in this research
builds on a model designed to estimate the production
losses of premature mortality [15] which also has
recently been applied for assessment of indirect cost
associated with alcohol-attributable mortality [16] in EU
countries.

General modelling approach

The study used population-based data, the societal
perspective [17, 18] and human capital approach (HCA)
[19, 20] to estimate the production losses attributable to
premature mortality associated with suicides in the 28
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EU countries. Premature mortality is defined as those
cases of death that occur at working age. The study only
accounts for losses borne in formal economy while it
does not encompass the value of informal activities fore-
gone due to suicide deaths. With the use of HCA, the in-
direct cost of mortality was proxied by the discounted
value of economic output that would be produced if
those who died prematurely were still alive and working
until the average age of exiting labour market [21, 22].
Per worker gross domestic product (GDP) was used to
measure productivity and the estimates were adjusted
for the decreasing marginal productivity of labour by ap-
plying a 0.65 adjustment coefficient. Generally, the use
of marginal productivity is a preferred choice over aver-
age productivity in indirect cost estimation [23, 24] and,
therefore, this coefficient was used to account for the
law of diminishing marginal productivity. This adjust-
ment results from the fact that the production process
relies on several inputs and diminishing one of them
(labour) affects only a respective proportion of the pro-
duction output [25, 26]. Hence, the production lost due
to suicide deaths should not be considered to be as high
as the average output. The value of 0.65 used reflects the
proportion of output attributable to labour by applying a
relationship between marginal and average labour
productivity; therefore, this adjustment reflects output
elasticity of labour in Cobb-Douglas production function
as used in the European context [27].

Unless stated otherwise, all the data refer to the year
2015.

Data sources

The age- and gender-specific data on the number of sui-
cides was taken from Eurostat’s dataset of death causes
which reports figures on intentional self-harm mortality
[28]. The country-specific data on labour market charac-
teristics used to determine the duration of working life
was taken from European Commission’s report on aging
[29] (the average effective age of exit from labour mar-
ket), Eurostat’s database [30] (the employment rates)
and provided by Eurostat on the author’s request (the
average age of starting first regular job). The population
and economic output data was taken from Eurostat [31],
while the future country-specific potential per worker
GDP growth rates from report [29]. The lower employ-
ment rates in the suicide population were proxied by the
country-specific data on employment among those with
chronic depression [32], which was the only available
measure to proxy employment in suicide population for
a range of EU countries.

Estimation strategy
In the first stage, the age- and sex-specific number of
suicide deaths at 5-years age intervals (0—4; 5-9; ...; 60—
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64; 65—69 years) was extracted from Eurostat database.
In order to identify the production loss at a particular
age, it was necessary to identify the number of deaths at
this certain age. It could be done by assuming that the
distribution of deaths in particular intervals was even.'
The average number of suicide deaths throughout the 3-
year period of 2014-2016 was used in order to remove
the effect of unusual variation in mortality, particularly
observable in low populated countries [15]. A half-cycle
adjustment was applied meaning that all deaths occurred
in the middle of the year [33]. The measure of years of
potential productive life lost (YPPLL) [9, 34] was used to
weight suicide cases occurring at various ages.

The second stage was to identify the mean time a per-
son at each age would work if had not died from suicide;
the following country- and sex-specific labour market
measures were used for this purpose: the average age of
starting first regular job’ the average age of exiting the
labour market (data for the year 2016) [29]; and (5-years)
age-specific employment rates® [30]. These measures were
assumed to be unchanged in future, because of the uncer-
tainty of labour market situation in the years to come.
Using these labour measures, the average time of work
lost due to suicide death was identified separately for men
and women at every working age for each of the states.

The average production lost due to suicide was prox-
ied by per worker GDP adjusted for purchasing power
parity (PPP)* and marginal productivity coefficient
(0.65). However, to reflect the fact that those dying from
suicide are less likely to work, the employment rates of
people reporting chronic depression [32] were used and
these ranged from 29.5 to 73.0% of employment rates of
those without depression in Cyprus and Germany, re-
spectively. The reasoning for using this measure was
based on the fact that at least 90% people who die from
suicide have suffered from mental disorders with depres-
sion being a major one [35]; moreover, previous studies
allocate 50-70% of suicides to those who have suffered

'For example, supposing that there were 85 suicide deaths among
males aged 30-34, it was assumed that there were 17 deaths at each
age in this interval.

For Denmark and Sweden data was not available and sex-specific
average values for the remaining EU countries were used.

®For 15-19 years of age employment rates I used 20—24 years
employment rates because of low reliability and missing values in the
former age interval for several countries (data for 4th quarter of 2015).
This might bias the estimates upwards because employment rates are
higher in the older age interval. Yet, this bias does not seem to have
large impact on results as the number of suicides in the 15-19 age
group is generally low. Moreover, in a majority of the countries the
age of starting a first job is close to the upper bound of the age
interval (19 years) and the employment rates at this age are plausibly
closer to the rates for 20—24 years age interval.

*Purchasing power parity of a particular country indicates how many
units of national currency is needed in that country in order to
maintain the purchasing power of one euro in the EU.

Page 3 of 12

from depression [36-38]. However, this choice seems to
be conservative comparing to the previous studies which
assume much lower employment differences between
general and suicide populations, e.g. a 2.25% employ-
ment rate gap in the Irish [10] and Scottish [39] studies.

The future losses were discounted using a 5% rate and
country-specific potential per worker GDP growth rates
for each forthcoming decade [29] were applied to reflect
the growth of the EU economies.

The formulas used for calculating the production
losses are depicted in Fig. 1.

Sensitivity analysis

A one-way deterministic sensitivity analysis® was per-
formed to test the magnitude of changes in the model’s
parameters. The following sensitivity scenarios were
used: a 3.5 and 0% discount rate (DR); a + 0.05 variation
of the 0.65 correction coefficient; gross value added®
(GVA) instead of GDP and 0 and 2% future economic
growth for all the countries. To deal with uncertainty
in the future labour market situation two scenarios
using homogeneous data for all the states were as-
sumed: average EU values of labour measures; and ages
18 and 67 used as the ages of labour market entry and
exit, respectively [15]. Also, scenarios were tested in
which all deaths occurred among minimally productive
workers’; and with no depression-specific labour em-
ployment rate adjustment. Eventually, all the deaths
(for those aged 10+ years of age) reported as events of
undetermined intent were added to suicide cases to
make an attempt to account for under-reporting of sui-
cides. The other possible scenario to be included into
sensitivity analysis would be to differentiate male and
female productivity. Unfortunately, no sex-specific data
on average GDP produced is available and the only
figure broken down by sex which could be potentially
useful was gender pay gap. This last measure is considered
to reflect rather labour market discrimination [40, 41]
than real productivity differences; thus, it was not included
as a sensitivity scenario.

®A ‘one-way’ sensitivity analysis refers to a single change of input
parameter (e.g. discount rate) at a time with other parameters held
constant. ‘Deterministic’ character of sensitivity analysis means that
the isolated effects of changes in individual parameter is assessed,
while ‘probabilistic’ sensitivity analysis assumes joint parameter
uncertainty.

®Gross value added is an alternative (to GDP) measure of productivity;
the relationship between GDP and GVA is: GVA = GDP — Taxes on
products + Subsidies on products. GVA is sometimes considered to be
a superior to GDP in assessing economic welfare of population.

"The minimal productivity was obtained by dividing minimum wage
by average wage in particular economies; for details see the note of
Table 3.
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PREMATURE SUICIDE MORTALITY

Total number of suicide deaths at working age (D) in a country ¢ was the sum of age-specific (a) and sex-

specific (s) number of deaths (d) at ages from 0 years to the average effective exit age (E,). The average
value of death cases for years 2014-2016 was used.
E

Notes: f — female, m — male.

AVERAGE WORKER PRODUCTIVITY

Average worker productivity in a country ¢ was proxied by per worker gross domestic product
(GDP_worker), which is the quotient of GDP adjusted for purchasing power parity (GDPppp) and employment
in the population aged 15+ years (Emp,5). The marginal productivity correction (0.65) was applied.

GDP,
GDP_worker , = WPPPC *0.65
15¢

ECONOMIC ACTIVITY

Time span of economic activity (TimeEA) in a country ¢ was calculated as a sex-specific (s) difference
between average effective age of exit from labour market and average age of starting first regular job.

TimeEA, = Average effective exit age.s — Age of starting first regular job g

Participation in economic activity in a country ¢ was proxied by age- (5-year intervals) and sex-specific
employment rate (Pr).

PRODUCTION LOSSES ASSOCIATED WITH A DEATH CASE

Pri ion loss with a pecific (s) suicide death at the age x in a country ¢ was proxied
by the present value (discounted with 5% rate) of future production that would be produced if a person who
died from suicide at the age of x was alive and working until the average age of retirement.

E,
Loss,, = 2 Discounted(GDP_worker )
=X

P

TOTAL PRODUCTION LOSSES ASSOCIATED WITH PREMATURE SUICIDE DEATHS

Total production losses iated with suicide deaths in a country ¢ was estimated by the sum of
products of (1) number of age- and sex-specific deaths (d..); (2) age- and sex-specific employment rate
(Pr,.s); (3) age- and sex-specific production loss associated with a single deaths case (Loss).

Total loss ; = Z d*
=1

Foas* LOSScs

Fig. 1 Formulas for calculating production losses associated with suicide deaths in European Union

Results

Suicide mortality at working age and YPPLL

There were 39,265 (estimated) deaths at working age
due to suicide in the European Union in 2015 (Table 1).
The number of deaths was highest in the Western
Europe (WE) countries (16,085 cases) followed by the
Central and Eastern Europe (CEE) (9010), Northern
Europe (NE) (7315) and Southern Europe (SE) (6854)
countries. A majority of the premature deaths was asso-
ciated with men’s suicides (from 75.3% in WE countries
to 86.2% in CEE countries). The suicide rate for the
whole EU community was 7.7 cases per 100,000 popula-
tion and 3.2 (12.4) for women (men). The overall suicide
rate was highest in the CEE states (9.9 cases per 100,000
population) and lowest in SE (5.0). Men’s suicide rate
was disproportionally high in CEE (17.6) where it was
more than twice of the rate in SE (7.9). On the other
hand, the rate for women was more even in the sub-
regions with the highest values in WE (4.2) and NE

(3.3). The countries with the greatest number of suicides
at working age were Germany (6438), France (5863) and
Poland (4433) while there were less than 40 cases of
such deaths in Cyprus, Luxembourg and Malta. How-
ever, the relative burden of suicide deaths was highest in
Lithuania (23.4 cases per 100,000 pop.), Latvia (13.9) and
Belgium (12.4) while the rate of suicides was lowest in
Greece (3.3 cases), Cyprus (4.1) and Italy (4.3).

Suicide mortality led to 745,020 YPPLL in the EU and
this number was highest in the WE states (288,792)
followed by the CEE (171,208), NE (159,963) and SE
countries (125,057). The number of YPPLL was three to
seven times higher for men’s suicides compared to
women’s and the difference between the sexes in this re-
spect was most pronounced in CEE. The YPPLL rate
was 14.6 per 10,000 population in the whole EU (5.8 for
women and 23.8 for men) and ranged from 9.2 in SE to
18.9 in CEE. The rates of YPPLL associated with men’s
suicides were much higher than those of women’s in all
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the sub-regions. The YPPLL rate (per 10,000 pop.) was
highest in three Baltic states — Lithuania (47.3), Latvia
(27.4) and Estonia (26.4) — while it was lower than ten
in four SE countries, namely Greece (5.7), Italy (8.0),
Cyprus (9.6) and Spain (9.9).

Production losses associated with suicide mortality

The total production losses (indirect cost) associated
with suicide mortality at working age in 2015 were €9.07
billion in the EU and almost half of this burden was ob-
served in the WE countries (€4.50 billion). The cost in
other sub-regions was €1.16 billion in SE, €1.43 billion
in CEE and €1.98 billion in NE (Table 2). A vast majority
of this cost was due to male mortality (from 78.8% in
WE to 89.0% in CEE). The indirect cost was highest in
Germany (€2.04 billion), France (€1.60 billion) and the
United Kingdom (€1.00 billion) while it was less than
€10 million in Cyprus (€3.6 million) and Malta (€5.5
million). In relative terms, the economic burden of sui-
cide mortality in the whole EU economy was 0.061% of
GDP and ranged from 0.033% in SE countries to 0.081%
in CEE. The highest share of GDP lost was estimated for
three Baltic states — Latvia (0.161%), Lithuania (0.143%)
and Estonia (0.124%) — while this burden was lowest in
Cyprus (0.018%), Greece (0.022%) and Italy (0.030%).

The indirect cost of suicide mortality per capita in
2015 was €17.80 in the EU (€14.41 for male and €3.39
for female suicides). This average cost was highest in
WE (€24.19) and NE (€20.36), followed by the CEE
(€15.77) and SE (€8.56) states. Ireland experienced the
greatest per capita economic burden in absolute values
with the indirect cost of €48.57 per person and other
countries with large average losses were Luxembourg
(€44.07) and Finland (€30.88). Finally, the average cost
per suicide was €231,088 in the EU and varied sub-
regionally from €158,766 in CEE to €279,677 in WE.
This per suicide cost was highest in Luxembourg (€649,
148), Ireland (€564,178) and Sweden (€327,070) while
the lowest values were observed in Croatia (€79,248),
Bulgaria (€91,160) and Romania (€98,952). For the whole
EU community, the indirect cost of a single male suicide
was 16.5% higher than a female suicide.

In the whole group of countries, the highest share of
mortality cost was associated with suicides of those at
ages 30-39 and 40-49years (Fig. 2; country-specific
results in Additional file 1). A slightly lower share of
total losses was due to young adults’ suicides (20-29
years) and this share was higher for men than
women. On the other hand, the relative magnitude of
losses attributable to mortality among those being
between 0 and 19 years of age was higher for women.
Additionaly, the between-country variation in all these
shares was much higher for women than men.
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Sensitivity analysis

The one-way deterministic sensitivity analysis shows that
the cost estimates are subject to notable variation as a
result of changes in some of the model’s parameters
(Table 3). The high changes in the cost result from the
scenario which does not account for decreased employ-
ment rate in suicide population; the production losses
would be 92.3% higher on average if general population
employment rates were applied (from 36.9% in Germany
to 238.9% in Cyprus). On the other hand, the cost would
be 59.7% lower on average if minimum productivity
adjustment was used. Using the 3.5% discount rate
raised the cost by 17.4% on average, with relatively low
variation among countries (14.9-20.5%). With no dis-
counting, the indirect cost would be 86.5% higher on
average. Using GVA instead of GDP as a productivity
measure decreased the estimates by 11.6% on average.
The assumption of 0% (2%) future economic growth
changed the results by -13.4% (3.8%) on average. The
use of alternative data on labour market characteristics
had minor effect on the losses estimated; with the entry
age of 18 and exit age of 67 for both sexes the results
changed by 55% on average with the highest (lowest)
change of 14.9% (1.8%) in Luxembourg (Sweden). When
the average EU values for these labour measures were
used for all the countries, the cost variation was even
lower. Classification of all undetermined deaths as sui-
cides had varying effect on estimates and this depended
on the country; for Slovakia, the cost was as much as
77.4% elevated while for Italy it was only 0.1% higher. A
detailed, country-specific sensitivity analysis is available
online in Additional file 2.

Discussion

This is the first study which aims to identify the cross-
country economic burden of suicide in general popula-
tion by estimating the production losses associated with
suicide deaths in 28 EU countries. By applying a HCA
model and Eurostat data, I obtained highly comparable
estimates which reflect the specificity of economic bur-
den experienced in particular countries.

The total production losses attributable to suicides at
working age in the EU in 2015 were €9.07 billion, being
a result of 39,265 suicides and 745 thousand years of po-
tential productive life lost. A notable geographical differ-
ence was observed among the member states both in
terms of the suicide rates and cost itself. All in all, the
countries experiencing the highest relative burden of sui-
cides were three Baltic states (Estonia, Lithuania, Latvia),
Poland and Finland. On the other hand, the ones with
the lowest detrimental economic effect of suicides were
Cyprus, Greece, Italy, Spain and Bulgaria. Therefore, the
countries located in the southern regions of Europe ex-
perienced minor health and economic burden of suicide
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Fig. 2 Age groups distribution of production losses attributable to suicide mortality in European Union countries in 2015. Notes: Average shares
are calculated as unweighted means

compared to those situated in the north. This clearly re-
flects the geographical distribution of suicide mortality,
particularly low death rates in the Mediterranean states
and higher rates in Scandinavia and the Baltic post-
Soviet republics. However, this mortality pattern is
strengthened in terms of production losses because the
NE states generally have higher employment rates
(Denmark, Sweden, Latvia) and/or longer time of eco-
nomic activity (Estonia, Ireland, Sweden) and/or higher
prospects of future economic growth (Lithuania, Latvia,
Estonia) than the SE countries. On the other hand, the
greatest relative economic burden, measured by the
share of GDP lost, in the CEE countries arises mainly
from high suicide rates among men and dynamic pro-
jected economic growth which make future losses
greater.

The results show that the cost of suicide is mainly
driven by males’ death and this obviously reflects the sex
disparities in suicide incidence [42, 43]. As much as
89.0% of production losses were due to suicides of men
in CEE and this share was 71.0% in Sweden, a country

with the most even gender distribution of cost. Consid-
ering the age distribution of suicide cost, the highest
burden was identified for those at the ages 30-39 and
40-49 years. The age distribution of losses was similar
for both sexes with a slightly higher magnitude of cost
shares among women aged 0-19 years and young men
(20-29 years).

The stability of results was tested using a one-way de-
terministic sensitivity analysis. The results changed not-
ably with no discounting applied and this can be
explained by the fact that suicide mortality is dispropor-
tionally high among relatively young people. Another
scenario which varied estimates markedly was the use of
general population employment rates instead of rates for
depression population. It should be emphasized that this
choice regarding employment rate is crucial for the in-
direct cost estimates. Yet, I decided to opt for the con-
servative scenario of a heavily reduced employment rate
because the previous adjustment in this respect might be
understated. For most other parameter changes used in
the sensitivity analysis, the results’ variation was lower.
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Table 3 Summary of sensitivity analysis for estimates of production losses attributable to suicide deaths in European Union

countries in 2015

Average® change

Minimum change from
base scenario

Maximum change
from base scenario

Discount rate (BS: 5%)
3.5%
0%

17.4%

86.5%

Coefficient to adjust for decreasing marginal labour productivity (BS: 0.65)
0.6 —7.7%
0.7 7.7%

Productivity measure (BS: gross domestic product)
Gross value added —11.6%

Minimum productivity adjustment® (BS: average productivity)

—59.7%

No lower employment rate adjustment (BS: employment rate for those
reporting chronic depression)

92.3%
Future economic growth (BS: country-specific)
0% for all the countries —13.4%
2% for all the countries 3.8%

Labour market entry and retirement age (BS: country-specific)

Sex—specific, average EU values -04%
Both sexes: 18 years and 67 years 5.5%
Events of undetermined deaths included 19.2%

14.9% (Greece)
71.1% (Greece)

20.5% (Latvia)
105.7% (Estonia)

—7.7% (all countries)
7.7% (all countries)
—7.4% (Ireland) —16.0% (Croatia)

—47.6% (Slovenia) —65.7% (Spain)

36.9% (Germany) 238.9% (Cyprus)

—2.0% (Italy)
0.1% (Hungary)

—33.5% (Latvia)
—19.9% (Latvia)

0.2% (Czechia)
1.8% (Sweden)
0.1% (Italy)

8.1% (Luxembourg)
14.9% (Luxembourg)
77.4% (Slovakia)

Notes: a - unweighted average; b — minimal productivity was obtained by dividing the minimum wage by the average wage in particular economies. There was
no minimum wage legislation in six EU countries in 2015 (Denmark, Italy, Cyprus, Austria, Finland, Sweden); therefore, the weighted (by population) average value
for the remaining countries was used for the states with no minimum wage; this mean was 39.3% of the average wage. Data for undetermined deaths in Cyprus
was not available for none of the years; for some other countries and age intervals only some data was obtainable

Because this is the first cross-country study on the cost
of suicide mortality in general population, the findings
of this research could only be compared to previous esti-
mates from single states. The recent results from Spain
[12] identified the production losses of €380.5 million in
2013 (in 5% DR scenario) which is a close value to my
estimate of €426.4 million in 2015. This similarity is irre-
spective of some important differences in the methods
and data sources used; e.g. for the productivity measure,
the Spanish study applied gross salary while mine—GDP
adjusted with 0.65 coefficient. The study from Poland
[9] reported the indirect cost of completed suicides as
equivalent to €694.5 million in 2012 (using 5% DR) and
this value is, again, comparable to my estimate of €810.0
million in 2015 for this country. This similarity might be
surprising regarding the fact that my estimates are ad-
justed for lower employment rates among those who
killed themselves. According to the conservative adjust-
ment used here, the employment rates in the popula-
tions under study are 33.2 percentage points lower in
Spain and 31.7 percentage points lower in Poland as
compared to general employment rates. Therefore, this
similarity of results seems to be coincidental. However, I

argue that using employment rates for general popula-
tion in a country bias the results upward because those
dying by suicide are possibly less likely to work. Finally,
the Irish study identified the cost of lost market output
attributable to suicides in 2001 and 2002 to be €205.9
million and €192.8 million, respectively [10]. In my esti-
mates, the value of market production lost in Ireland
was €229.7 million in 2015 and the difference between
the results of the two studies is low regarding a 13—-14
years divergence of the time settings. The methodo-
logical discrepancies seem to explain this difference as
the Irish estimates are based on employment rates re-
vised downward by only 2.25 percentage points, while
here this adjustment is of greater magnitude (27.1 per-
centage points). When it comes to estimates from non-
EU developed countries, the most recent American
study reported indirect cost of suicide deaths as being
$US 53.0 billion in 2013 [7], an equivalent of 0.32% of
GDP. The share of GDP lost for this US study is more
than double than the according share for Latvia—the
country with the highest losses estimated here. However,
the referred US estimates differ notably from mine in
methodological terms, ia. by including fringe benefits
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and household productivity losses while not accounting
for lower productivity of those dying by suicide.

The major advantage of this research is the fact that it
is the first study providing internationally comparable
data on the production losses of suicide deaths, a major
cost category of the total economic burden of suicides.
Moreover, country-specific measures regarding labour
market characteristics (real-life data on market entry
and exit) and future economic growth are used and this
reflects real differences among the countries investi-
gated. With the use of homogenous data for these indi-
cators, the peculiarities among the 28 states could not
be unravelled.

On the other hand, the caveats of this analysis should
also be pointed to. First, it only provides estimates on
the burden of completed suicides in terms of potential
production lost, while it does not investigate health care,
medicolegal and intangible costs. However, the cost of
mortality is a major cost driver of the suicide-
attributable economic burden; therefore, my estimates
provide useful insight into the topic. Second, although
the model uses homogenous data from a set of coun-
tries, some of the measures employed do not represent
the reality in a perfect manner; e.g. the employment
rates of those suffering from depression possibly deviate
from the real employment among suicide population.
Yet, it seemed to be the best choice available to account
for different employment engagement of suicide popula-
tion in particular countries. Moreover, such potential in-
accuracies resulting from the use of proxy input data
have been addressed by the sensitivity analysis. Third,
the use of the HCA for the assessment of production
losses is criticized for inflating the real economic burden
[22, 23]; still, it is the most common method for assess-
ment of indirect cost and the alternative of the friction
cost method has its own weaknesses [44]. The detailed
discussion on pros and cons of the two methods is be-
yond the scope of this paper (and can be found else-
where [24]) but the choice of HCA can be justified by
the fact that also the previous studies used it and this al-
lows for direct comparison between the cost estimates.
Fourth, the estimates from this research might be biased
downward because of under-reporting suicides [7, 45];
however, it is not clear how serious this issue is and
under-reporting data is critically missing in inter-
national, comparable context [46]. Moreover, this is just
one of the problems concerning validity and reliability of
the suicide statistics. The cross-country study using
WHO European mortality data shows that the quality of
suicide statistics varies notably between countries while
the reasons for this variability are numerous [47] making
the magnitude of the figures’ uncertainty difficult to
assess. All and all, until now the ambiguous quality of
suicides statistics appears to be an unsolved problem
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[48] and the only reasonable way to account for this
issue was to classify all the undetermined deaths as sui-
cides in sensitivity analysis. However, the results appear
not to be satisfactory in this scenario, because there is
enormous by-country variation in this death cause cat-
egory; e.g. there were only 2 deaths cases among men
aged 10—69 years in Italy in 2015 while in Poland—which
has lower population than Italy—the according figure
was 1240. Finally, the analysis only accounts for the cost
borne in formal economies and does not include the
burden experienced in terms of household activities un-
done or unregistered production lost because of suicides.
Unfortunately, with the data presently at hand, this
shortcoming could not have been addressed.

Conclusion

Because suicide is an avoidable mortality risk factor,
public health actions aimed at prevention of suicides
might not only reduce its health burden but also con-
tribute to societies’ welfare. Therefore, preventive actions
towards reduction of suicide incidence should be judged
not only in terms of their cost but also benefits for pro-
duction losses’ reduction resulting from lower mortality
rates achieved.
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