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Objectives : This study aimed to examine the association
between public social expenditure (PSE) and suicides in
the 27 countries of the Organization for Economic Co-
operation and Development (OECD) from 1980 to 2003. 

Methods : The age-standardized suicide rates and their
annual change (%) were obtained from the OECD Health
Data 2007. As a measure of social protection, the PSE (%
GDP) was used. The covariates included the annual
divorce rate (/100,000 population), fertility rate (number of
children/woman aged 15 to 49 years), GDP per capita (US$
PPP), male unemployment rate (%), life expectancy (years)
and alcohol consumption (liter/capita) for each country,
which were all obtained from the OECD Health Data 2007
and the OECD Social Indicators 2006. Using hierarchical
linear models that included these covariates, the effects of
PSE on suicides (Model 1) and the annual percent change
(Model 2) were examined (Model 3). Also, sub-sample

analyses were done for six countries that experienced
political/economic transition. 

Results : We could not find significant effects of PSE on
suicides (Model 1), but we observed significantly negative
effects on the annual percent change for men and women
(Model 2). Such findings were replicated in the sub-sample
analysis, and moreover, the effect size was much larger
(Model 3). 

Conclusions : Our finding suggests that social welfare
protection can be a pivotal factor for suicide epidemiology,
and especially in countries experiencing a social crisis or
transition.
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Table 1. Explanation for construct and variables

Construct Variable (unit) Data source

Suicides

Social protection
Economic development
Economic cycle
Social integration

Health status

Age-standardized suicide mortality (/100,000)
Annual % change in suicide mortality
Public social expenditure (% GDP)
GDP/capita (US$ PPP)
Male unemployment rate (% of labor force)
Divorce rate (/100,000 population)
Fertility rate (children/women aged 15 to 49 yr)
Alcohol consumption (liter/capita)
Life expectancy (yr)

OECD Health Data 2007 [5]
OECD Health Data 2007 [5]
OECD Health Data 2007 [5]
OECD Health Data 2007 [5]
OECD Social Indicators 2006 [18]
OECD Social Indicators 2006 [18]
OECD Social Indicators 2006 [18]
OECD Health Data 2007 [5]
OECD Health Data 2007  [5]

Figure 1. Conceptual framework.
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Table 3. Descriptive statistics for covariates among OECD countries during 1980-2003

Variable (unit)
27 countries 6 countries with economic/political transition

Mean ( SD) Mean ( SD)

GDP/capita (US$ PPP)
Annual change in GDP/capita (%)
Male unemployment rate (%)
Annual change in male unemployment rate (%)
Divorce rate (/100,000)
Fertility rate (children/women aged 15 to 49 yr)
Alcohol consumption (liter/capita)
Male life expectancy (yr)
Female life expectancy (yr)

18,008 ( 7,867)
0005.3 ( 3.5) 
0006.8 ( 3.8) 
0003.2 ( 20.8) 
0002.0 ( 0.9) 
001.75 ( 0.45) 
0010.4 ( 3.1) 
0072.4 ( 3.2)
0078.9 ( 2.5)

14,280 ( 6,239)
0005.4 ( 5.6) 
0008.4 ( 4.6) 
0006.8 ( 31.7) 
0002.1 ( 0.7) 
001.63 ( 0.32) 
0010.6 ( 2.2) 
0069.4 ( 3.2) 
0077.0 ( 2.6) 

Table 2. Suicides and public social expenditure among OECD 27 countries, 1980-2003

Country Yr

Suicide rates (/100,000)

Men

Mean ( SD) Rank Mean ( SD) Rank

Women

Annual % change Public social expenditure

Men

Mean ( SD) Rank Mean ( SD) Rank

Women

Mean ( SD) Rank

(% GDP)

Australia 
Austria
Belgium
Canada
Czech
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Korea
Luxemburg
Mexico
Netherlands
New zealand
Norway
OECD average
Poland
Portugal
Slovak
Spain
Sweden
Switzerland
U.K.
USA

1980-2003
1980-2003
1980-2003
1980-2002
1986-2003
1980-2001
1980-2003
1980-2003
1980-2003
1980-2003
1980-2003
1990-2003
1980-2003
1980-2002
1980-2003
1985-2003
1980-2003
1981-1995
1980-2003
1980-2003
1980-2003
1980-2003
1983-2003
1980-2003
1992-2002
1980-2003
1980-2002 
1980-2003
1980-2002 
1980-2002 

19.2 1.6
32.0 5.3
27.5 2.0
20.0 1.7
25.7 2.6
27.2 6.8
38.3 4.7
27.3 2.6
21.8 3.5
05.1 0.4
53.5 8.7
19.3 6.2
15.5 3.8
10.4 0.7
24.1 4.0
17.4 5.7
23.5 4.2
05.3 1.1
12.6 1.0
20.7 1.8
19.1 2.2
21.4 10.5
23.3 1.5
12.2 2.7
22.2 1.6
10.3 1.3
20.8 3.3
28.6 4.0
11.0 0.6
19.0 1.2

(19)
(3)
(5)
(17)
(8)
(7)
(2)
(6)
(13)
(30)
(1)
(18)
(23)
(27)
(9)
(22)
(10)
(29)
(24)
(16)
(20)
(14)
(11)
(25)
(12)
(28)
(15)
(4)
(26)
(21)

05.1 0.4
10.0 2.3
11.0 1.8
05.4 0.7
07.2 1.9
13.1 5.0
09.7 0.8
09.3 1.2
07.9 2.3
01.5 0.4
16.4 5.1
05.8 2.3
04.2 0.5
03.3 0.5
10.8 1.5
07.1 2.7
08.2 2.2
00.8 0.1
06.5 1.1
05.9 0.8
06.6 0.9
07.0 3.9
04.3 0.3
03.6 1.1
03.7 0.6
03.1 0.4
08.4 1.5
10.4 1.8
03.8 1.0
04.5 0.6

(20)
(6)
(3)
(19)
(12)
(2)
(7)
(8)
(11)
(29)
(1)
(18)
(7)
(27)
(4)
(13)
(10)
(30)
(16)
(17)
(12)
(13)
(9)
(4)
(26)
(5)
(23)
(21)
(25)
(18)

-0.0 6.7
-1.7 5.6
-0.3 6.6
-1.0 5.7
-1.3 5.6
-3.8 4.0
-1.3 5.6
-0.5 3.7
-1.9 3.8
-0.1 7.6
-2.0 4.7
-7.9 47.5
-3.4 12.4
-0.2 4.3
-1.7 10.9
-5.5 15.6
-3.0 25.2
-2.6 6.8
-0.5 5.4
-1.8 9.9
-0.2 7.1
-0.4 12.8
-0.7 5.9
-1.8 17.5
-1.3 6.0
-1.8 6.1
-1.6 6.4
-2.2 6.0
-0.2 4.9
-0.4 2.4

(15)
(26)
(12)
(21)
(24)
(30)
(22)
(19)
(27)
(14)
(28)
(1)
(3)
(16)
(9)
(2)
(4)
(5)
(24)
(8)
(17)
(11)
(10)
(7)
(23)
(6)
(25)
(29)
(13)
(18)

-0.8 8.2
-2.0 7.3
-1.8 7.2
-1.5 6.9
-3.5 8.8
-5.0 8.4
-0.3 7.2
-1.1 3.8
-3.3 4.3
-0.4 23.0
-3.8 6.1
-2.8 33.7
-1.5 19.3
-2.3 5.5
-0.7 7.4
-6.1 12.8
-3.8 36.3
-1.6 12.0
-1.3 6.5
-0.8 19.5
-0.3 9.2
-0.6 14.4
-0.5 10.5
-2.1 23.3
-3.0 18.2
-2.0 8.4
-2.1 6.6
-1.8 7.3
-3.0 6.2
-1.3 3.5

(15)
(22)
(20)
(19)
(28)
(30)
(11)
(16)
(27)
(10)
(29)
(3)
(7)
(24)
(14)
(1)
(2)
(6)
(17)
(8)
(12)
(13)
(9)
(4)
(26)
(5)
(23)
(21)
(25)
(18)

14.9 2.4
25.3 1.2
25.7 0.8
17.8 1.8
17.8 0.9
26.2 1.6
24.0 3.8
26.1 2.5
25.0 1.7
18.5 2.5
21.5 0.9
15.5 1.2
16.9 2.4
21.2 1.5
13.0 2.3
03.5 0.8
22.7 1.3
04.3 1.6
23.1 2.2
19.3 1.5
22.8 2.2
19.7 6.0
22.4 2.4
15.5 4.1
18.3 0.4
19.4 2.1
30.8 2.1
16.4 2.1
19.2 1.2
14.2 1.0

(26)
(5)
(4)
(21)
(20)
(2)
(7)
(3)
(6)
(18)
(12)
(25)
(22)
(13)
(28)
(30)
(10)
(28)
(8)
(16)
(9)
(14)
(11)
(24)
(19)
(15)
(1)
(23)
(17)
(27)

Public social expenditure-Czech, Korea, Poland(1990-2003), Hungry(1999-2003), Mexico(1985-2003), Slovak(1995-2003)
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Table 4. Effects of public social expenditure on suicides (Men)

Variables (unit)

Model 1

(A)

p- value

(B)

p- value

Model 2

(A)

p- value

(B)

p- value

Model 3

(A)

p- value

(B)

p- value

Social protection
Public social expenditure (% GDP)

Economic development
Log GDP/capita (US$ PPP)
Annual change in GDP/capita (%)

Social integration
Log divorce rate (/100,000)
Fertility rate (children/women aged 15 to 49 yr)

Economic cycle
Log male unemployment rate (%)
Annual change in male unemployment rate (%)

Health status
Male life expectancy (yr)
Alcohol consumption (liter/capita)

Intercept
Number of observation
Number of country

The dependent variable of model 1 is male suicide rate, model 2 and model 3 are annual change in male suicide rate (%)

-0.2270 

-0.1710 
-0.0110 

-0.0300 

-0.0004 
-0.0100 
-4.9460 

0.0002 

0.0004 
0.8580

0.1440

0.9730
0.2550

<0.0001

-0.003

-0.219

-0.177
-0.015

-0.036

-0.002
-0.009
-4.994

0.5590

0.0010

0.0003
0.7980

0.1190

0.8940
0.3160

<0.0001

-0.169 

-0.609 
-1.538 

0.056 

-0.411 
-0.074 
34.080 

0.366 

0.547 
0.516 

0.025 

0.109 
0.700 
0.113 

-0.227

-0.203

-0.025
-1.864

0.053

-0.330
-0.036
32.768

0.010

0.274

0.981
0.428

0.032

0.198
0.853
0.124

-0.509 

-2.990 
-9.792 

0.059 

-0.438 
-1.856 
69.012 

0.173 

0.631 
0.266 

0.173 

0.634 
0.273 
0.428 

-0.580

-0.536

0.265
-5.566

0.054

-0.262
-1.239
53.916

50
06

50
06

380
027

380
027

386
027

386
027

0.001

0.128

0.957
0.467

0.183

0.714
0.377
0.439

Table 5. Effects of public social expenditure on suicides (Women)

Variables (unit)

Model 1

(A)

p- value

(B)

p- value

Model 2

(A)

p- value

(B)

p- value

Model 3

(A)

p- value

(B)

p- value

Social protection
Public social expenditure (% GDP)

Economic development
Log GDP/capita (US$ PPP)
Annual change in GDP/capita (%)

Social integration
Log divorce rate (/100,000)
Fertility rate(children/women aged 15 to 49 yr)

Economic cycle
Log male unemployment rate (%)
Annual change in male unemployment rate (%)

Health status
Male life expectancy (yr)
Alcohol consumption (liter/capita)

Intercept
Number of observation
Number of country

The dependent variable of model 1 is female suicide rate, model 2 and model 3 are annual change in female suicide rate (%)

50
06

379
027

379
027

386
027

386
027

-0.498 

0.110 
-0.042 

0.006 

0.003 
0.017 
6.247 

<0.0001

0.0660
0.592 0

0.8080

0.897 0
0.122 0

<0.0001

-0.010

-0.490

0.133
-0.020

0.030

0.003
0.014
6.252

0.0610

<0.0001

0.0310
0.7700

0.2890

0.8700
0.2210

<0.0001

-0.479 

0.023 
-1.643 

0.003 

0.114 
0.092 

-5.979 

0.089 

0.988 
0.645 

0.932 

0.806 
0.738 
0.882 

-0.276

-0.530

0.730
-1.902

-0.001

0.258
0.136

-12.016

0.035

0.060

0.631
0.592

0.974

0.579
0.620
0.765

-0.179 

4.075 
-13.740 

0.056 

-1.056 
-3.437 

135.530 

0.671 

0.522 
0.108 

0.192 

0.446 
0.063 
0.324 

49
06

-0.536

-0.295

7.181
-9.886

0.046

-0.803
-2.842

113.540

0.002

0.463

0.174
0.188

0.253

0.476
0.069
0.317
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