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ABSTRACT 

This article aims to examine socioeconomic determinants of suicide rates across European countries. 

Using Bayesian Model Averaging and panel data specification with fixed effects on a sample of 25 

European countries and two subsamples between 2001 and 2019, a data-driven model was estimated. 

Empirical findings for the whole sample suggested GDP per capita as a regressor with very strong 

posterior inclusion probabilities and negative effects of GDP per capita on suicide rates. Marriage rates 

appeared with positive inclusion probabilities and effects from marriage rates to suicide rates were 

negative. Share of population ages below fifteen years and divorce rates were identified as regressors 

with weak inclusion probabilities. The effects from a share of the population aged below fifteen years 

to suicide rates were negative while effects from divorce rates to suicide rates were positive. Empirical 

findings for a subsample of post-socialist countries revealed divorce rates as the most prominent 

regressor explaining suicide rates in post-socialist countries with very strong posterior inclusion 

probabilities. Female participation in the labour force and share of the urban population appeared as 

regressors with strong prior inclusion probabilities. The effects of female participation in the labour 

force on suicide rates were negative as well as the effects of urbanization on suicide rates. GDP per 

capita appeared as a regressor with positive inclusion probabilities and the effects of GDP per capita on 

suicide rates were negative. For a subsample of non-socialist countries, empirical findings suggested a 

share of the urban population and female participation in the labour force as regressors with very strong 

posterior inclusion probabilities. Unlike the estimates for the subsample of post-socialist countries, 

effects from participation in the labour force to suicide rates as well as from urbanization to higher 

suicide rates were positive. 

KEY WORDS 

suicide, socioeconomic factors, data-driven model, Bayesian model averaging 

CLASSIFICATION 

JEL: I1 

mailto:mpejic@efzg.hr


Socioeconomic drivers of suicide rates across European countries: a Bayesian model averaging 

 

229 

INTRODUCTION 

Attitudes towards suicide are complex and variable due to their dependence on very complicated 

social and cultural systems in which they exist [1, 2]. Suicide is a multifactorial and multi-layered 

phenomenon. Determinants of suicide seem to vary not only over time and across countries but 

also depend on model specification and estimation methods [3]. There is a need for a better 

understanding of suicide drivers. Hence, there is a space for further empirical as well as 

theoretical consideration of the topic. This article aims to contribute towards an understanding of 

suicide rates across European countries by providing empirical estimates of its determinants. 

Based on the previous literature findings, there are many potential socioeconomic determinants 

of suicide. Therefore, we are uncertain about which regressors to include in a model specification. 

While considering the uncertainty this article brings empirical estimates of suicide rates for a 

sample of 25 European countries and a subsample of 11 European post-transition countries 

between 2001 and 2019. 

Besides the introductory part, the remainder of this article is organized as follows: Section 2 

briefly summarizes existing literature related to the topic under consideration. Section 3 presents 

research methodology, while Section 4 empirical results and discussion. The final section 

provides an overview of the main findings of the research. 

BRIEF LITERATURE REVIEW 

Milner [4] based on panel data for 35 countries over the period 1980–2006 found female labour 

force participation, unemployment, and the proportion of persons over 65 years as the main 

drivers of the increase in suicide rates while reductions in suicide rates appeared was explained 

by increased health spending per capita. Cai et al. [5] considered GDP per capita, urbanization, 

migration, employment, divorce rate, the proportion of children and the proportion of old adults 

as potential determinants of suicide rates across provinces of China from 1990 to 2015. The 

findings revealed a change in determinants of suicide during the period under consideration. 

Effects from GDP per capita and urbanization on provincial suicide rate were negative and 

prominent in 1990 and vanished up to 2015. The effects of employment on suicide rates have 

turned from positive to negative over the period under consideration. Scheiring et al. [6] provided 

a systemic overview of 39 cross-national studies of determinants of mortality in post-socialist 

Europe and found economic inequality, social welfare and religious composition as the most 

influential social determinants of mortality. Alvarez-Galvez et al. [7] studied determinants of 

suicide rates in Spain from 1980 to 2017. The findings pointed out protection against 

unemployment and protection in disability and family as important for reducing suicide rates. 

Ferretti and Coluccia [8] studied socioeconomic factors of suicide rates for 25 European Union 

countries and found the risk of poverty rates, annual growth rates for industry and low healthcare 

expenditures as factor determinants of suicide rates. Demirci et al. [9] found the 2008 economic 

crisis as a statistically significant driver of suicide cases in the United States. Sun and Zhang [10] 

studied the drivers of suicide rates in the United Kingdom from 1981 to 2011 and found 

unemployment rate, inflation rate and divorce rate related to suicide rates. Ceccherini-Nelli and 

Priebe [11] studied economic factors of suicide rates in the United Kingdom (1901-2006), United 

States (1900-1997), France (1970-2004) and Italy (1970-2001) and found a linkage between 

unemployment and suicide rates while the relationship between real GDP and suicide as well as 

between consumer price index and suicide was ambiguous. Seksenbayev et al. [12] examined a 

linkage between unemployment rates and suicide rates in 15 post-Soviet countries and found a 

significant relationship between suicide rates and unemployment rates in almost half of the 15 

countries. Lari and Sefiddashti[13] studied drivers of suicide rates in the Eastern Mediterranean 

region from 1990 to 2019. The empirical findings suggested that male suicide rates were 

positively related to the inflation rate, unemployment rate, mental disorders prevalence and 
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urbanization while female suicide rates were related to the inflation rate, mental disorders 

prevalence and urbanization. Loureiro et al. [14] considered determinants of suicide mortality in 

278 municipalities of Continental Portugal between 1980 and 2015 and pointed out a higher risk 

of suicide in rural areas as well as a higher risk of suicide during periods of economic and 

financial downturns. Piatkowska et al. [15] examined the effects of accession to the European 

Union on suicide rates in the Eastern European countries that joined the EU in 2004 and 2007. 

Empirical findings based on pooled cross-sectional time-series data from 1990 to 2011 suggested 

that EU entry has no effect on total suicide rates and suicide rates among males while the effect 

on female suicide rates was negative. Furthermore, significant and negative effects on suicide 

rates were found from economic growth and life expectancy at birth. Harman and Rievajová [16] 

used panel data for 79 counties of the Slovak Republic and found per capita income and 

unemployment rate as determinants of suicide rates. Kõlves et al. [17] analysed determinants of 

suicide rates in 13 countries of the former Soviet Union between 1990 and 2008. The empirical 

findings suggested a linkage between changes in suicide and socioeconomic disruptions during 

the transition period. Erdem and Mehmet [18] used annual data for 47 countries (including 

European countries) between 1996 and 2015 and found significant effects from unemployment, 

fertility, alcohol consumption, divorce and female labour force participation to suicide rates. 

Contemporary literature dealing with determinants of suicide rates within Europe illustrates 

different findings based on various empirical approaches. However, the panel data approach 

appeared as a dominant strategy. Furthermore, a similar set of potential regressors was evaluated 

for non-European countries. Swan [19] employed a dynamic panel data approach and found 

suicide rates in the United States between 1981 to 2016 determined by unemployment rates and 

inequality represented by changes in the top 10 % income index and Gini index of income. 

Andres et al. [20] examined socio-economic determinants of suicide in Japan between 1957 and 

2009. The empirical findings suggested stronger effects from divorce rates and fertility rates in 

comparison to GDP per capita and unemployment. Emamgholipour et al. [21] examined 

determinants of suicide rates in each province of Iran from 2001 to 2016 and found 

unemployment, divorce, and industrialization rates as determinants of suicide rates. Jalles and 

Andresen [3] employed various specifications of panel data models to examine socioeconomic 

determinants of suicide rates across ten Canadian provinces between 2000 and 2008. The 

findings revealed the dependence of the results on the model specification as well as on the 

estimation method. Consequently, the robustness of the results to a selection of empirical 

approach needs to be taken into account. 

RESEARCH METHOD 

The research sample in this article consists of panel data with 𝑁 cross-sectional units (countries) 

and 𝑇 periods and the specification of the panel data model employed in this article is presented 

in equation (1). 

 𝑦𝑖𝑡 = 𝐶𝑗 + 𝛼1𝑑1 + ⋯ + 𝛼𝑁+𝑇−2𝑑𝑁+𝑇−2 +𝑋𝑗,𝑖𝑡𝛽𝑗  + 𝜀𝑖𝑡. (1) 

𝑦𝑖𝑡 in equation (1) represents a vector of observations for the dependent variable. To take into 

account country and time heterogeneity fixed effects specification was followed. Fixed effects in 

periods were captured by  (𝑇 − 1)  dummy variables while fixed effects in countries were 

captured by (𝑁 − 1) dummy variables. Hence, 𝑑1, ⋯ , 𝑑𝑁+𝑇−2 represent (𝑁 + 𝑇 − 2) dummy 

variables and coefficients ( 𝛼1, ⋯ , 𝛼𝑁+𝑇−2)  represent time and country individual effects, 

respectively. 𝑋𝑗,𝑖𝑡−1 in equation (1) denotes regressors or potential drivers of suicide rates, 𝛽𝑗 

represents slope parameters while  𝜀𝑖𝑡  represents independently and normally distributed 

residuals. Literature dealing with determinants of suicide rates suggested many potential 

determinants of suicide rates and all potential determinants of suicide rates can hardly be 

included in the model specification when the standard frequentist approach was followed. 
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Hence, there is uncertainty related to the selection of regressors. At the same time, it is a well-

known fact that omitted regressor in model specification implies biased model estimates. To 

deal with the issue of suicide determinants selection this article follows the Bayesian approach 

that explicitly considers the uncertainty. The Bayesian model averaging (BMA) followed in 

this article exhibited some desirable properties [22]. In the case of 𝑘  potential independent 

variables, following BMA 2𝑘  different models were estimated and weighted averages were 

constructed over all of them. The model weights arise from the Bayesian theorem as presented 

in equation (2). 

 𝑝(𝑀𝛾|𝑦, 𝑋)=
𝑝(𝑦| 𝑀𝛾,𝑋)∙𝑝(𝑀𝛾)

𝑝(𝑦|𝑋)=∑ 𝑝(𝑦|𝑀𝑖 , 𝑋)∙𝑝(𝑀𝑖)2𝑘
𝑖=1

, (2) 

where 𝑝(𝑀𝛾|𝑦, 𝑋) denotes posterior model probability 𝑝(𝑦| 𝑀𝛾, 𝑋) denotes marginal likelihood 

of the model or probability of the data given the model 𝑀𝛾  and 𝑝(𝑀𝛾) denotes prior model 

probability or how probable researcher thinks model 𝑀𝛾 before looking at the data. Integrated 

likelihood that is constant over all models is denoted by 𝑝(𝑦|𝑋). The marginal likelihood was 

obtained as presented in equation (3).  

 𝑝(𝑦| 𝑀𝛾, 𝑋) = ∫ 𝑝(𝑦|𝛼𝛾, 𝛽𝛾 , 𝜎, 𝑀𝛾)𝑝(𝛼𝛾, 𝜎)𝑝(𝛽𝛾|𝛼𝛾, 𝜎, 𝑀𝛾)𝑑 𝛼𝛾𝑑𝛽𝛾𝑑𝜎, (3) 

where 𝑝(𝑦|𝛼𝛾, 𝛽𝛾 , 𝜎, 𝑀𝛾) denotes the conditional probability of the data while 𝑝(𝛼𝛾, 𝜎) and 

𝑝(𝛽𝛾|𝛼𝛾, 𝜎, 𝑀𝛾) denote priors of the parameters for model 𝑀𝛾. In this research, uniform priors 

were implemented often referred to as agnostic priors. Eventually, the importance of each 

potential regressor to explain the dependent variable was evaluated following posterior inclusion 

probability obtained as illustrated in equation (4). 

 𝑝(𝑥𝑟|𝑦) = ∑ 𝑝(𝑀𝛾|𝑦)𝑥𝑟∈𝑀𝛾
, 𝑟 = 1, ⋯ , 𝑘. (4) 

Following Raftery [23] posterior inclusion probabilities from 0,50 up to 0,75 were called weak. 

Posterior inclusion probabilities from 0,75 up to 0,95 were called positive. Posterior inclusion 

probabilities from 0,95 up to 0,99 were called strong while posterior inclusion probabilities above 

0,99 were called very strong. 

EMPIRICAL FINDINGS AND DISCUSSIONS 

The research sample in this article was conditioned by the availability of reliable data sources. 

Components of the research sample and corresponding data sources were provided in the 

Appendix. To establish a potential link towards frequentist statistics along posterior inclusion 

probabilities (PIP) posterior means and corresponding standard deviations were reported as well. 

Firstly, pooled panel specification was considered. Pooled panel specifications do not control 

unobserved country heterogeneity or country fixed effects or fixed effects of periods. Hence, 

restrictions 𝛼1 = 𝛼2 = ⋯ =  𝛼𝑁+𝑇−2 = 0  were imposed in equation (1) and estimates were 

obtained. The obtained estimates were summarized in Table 1. 

Empirical estimates in Table 1 suggested that suicide rates increase with the increase in female 

participation in the labour force and the increase in divorce rates. An increase in unemployment 

and health expenditure seems to be related to decreased suicide rates. However, in case of 

unobserved heterogeneity pooled estimates might be inconsistent. So we first provide estimates 

for a specification where cross-sectional heterogeneity was controlled while heterogeneity across 

periods was not controlled. Therefore, restrictions 𝛼𝑁+1 = 𝛼𝑁+2 = ⋯ =  𝛼𝑁+𝑇−2 = 0  were 

imposed in equation (1) and estimates were obtained. The estimates are provided in Table 2. 

Following estimates in Table 2, GDP per capita and share of population ages 65 and above were 

found as regressors with very strong posterior inclusion probabilities. There was a negative 

linkage between suicide rates and GDP per capita indicating that more developed countries 

experienced lower suicide rates. A higher share of the population ages 65 and above was related 
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Table 1. Panel pooled determinants of suicide estimates. 

Variable PIP Posterios mean (standard deviation) 

Female participation 1,000  1,490 (0,133) 

Health expenditure 1,000 -3,392 (1,055) 

Divorce 0,999  0,114 (0,024) 

Unemployment 0,793 -0,170 (0,107) 

GDPPC 0,349  0,990 (1,563) 

Urban population 0,264 -0,017 (0,032) 

Dependency ratios 1 0,150 -0,058 (0,171) 

Marriage rates 0,106 -0,036 (0,132) 

Dependency ratios 2 0,076 -0,011 (0,059) 

Fertility 0,066 -0,043 (0,659) 

GDPPC growth 0,047  0,000 (0,020) 

Table 2. Suicide determinants estimates based on panel data with cross sectional dummies. 

Variable PIP Posterios mean (standard deviation) 

GDPPC 1,000           -10,218 (1,341) 

Dependency ratios 2 0,997 -0,394 (0,091) 

Marriage rates 0,816 -0,408 (0,242) 

Unemployment 0,704 -0,077 (0,059) 

Divorce 0,566  0,020 (0,021) 

Dependency ratios 1 0,162 -0,035 (0,094) 

Female participation 0,077 -0,010 (0,046) 

Fertility 0,064 -0,063 (0,362) 

Urban population 0,051 -0,002 (0,019) 

Health expenditure 0,045 -0,007 (0,108) 

GDPPC growth 0,044  0,000 (0,006) 

to lower suicide rates. Marriage rates appeared with positive inclusion probabilities and higher 

marriage rates were related to lower suicide rates. A variable representing divorce rates was 

found as regressor with weak inclusion probabilities and higher divorce rates were related to 

higher suicide rates. Eventually, specifications in equation (1) with no restrictions were estimated 

and results were summarized in Table 3. 

Table 3 illustrates estimates from equation (1). Therefore, cross-sectional heterogeneity and 

heterogeneity across periods were controlled. Estimates in Table 3 suggested GDP per capita 

Table 3. Suicide determinants estimates, based on panel data with cross-sectional and period 

fixed effects. 

Variable PIP Posterios mean (standard deviation) 

GDPPC 1,000 -9,971 (2,468) 

Marriage rates 0,817 -0,428 (0,251) 

Dependency ratios 1 0,606 -0,242 (0,223) 

Divorce 0,533  0,020 (0,021) 

Health expenditure 0,347  0,821 (1,265) 

Unemployment 0,197 -0,017 (0,039) 

GDPPC growth 0,161  0,013 (0,034) 

Dependency ratios 2 0,160 -0,043 (0,114) 

Fertility 0,047 -0,019 (0,328) 

Urban population 0,038  0,000 (0,014) 

Female participation 0,038  0,000 (0,026) 
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as regressor with very strong posterior inclusion probabilities. As was the case with estimates 

in Table 2, there was a negative linkage between suicide rates and GDP per capita indicating 

that more developed countries experienced lower suicide rates. Marriage rates appeared with 

positive inclusion probabilities and higher marriage rates were associated with lower suicide 

rates. Share of population ages below fifteen years and divorce rates were identified as 

regressors with weak inclusion probabilities. A higher share of the population ages below 

fifteen years was associated with lower suicide rates and higher divorce rates corresponded to 

higher suicide rates. A comparison of the results in Table 1, Table 2 and Table 3 suggested the 

presence of unobserved country and period heterogeneity that need to be controlled. The top 

five average suicide rates within the whole sample (Table 6 in the Appendix) were found in 

Lithuania, Latvia, Hungary, Slovenia and Estonia. So estimates for the subsample of 

post-socialist countries (Table 6 in the Appendix) were obtained and presented in Table 4. 

Table 4. Suicide determinants estimates, based on panel data with cross-sectional and period 

fixed effects for post-socialist countries. 

Variable PIP Posterios mean (standard deviation) 

Divorce 0,992  0,101 (0,024) 

Female participation 0,988 -1,041 (0,281) 

Urban population 0,966 -0,545 (0,180) 

GDPPC 0,936 -8,247 (3,432) 

Unemployment 0,253 -0,031 (0,063) 

Marriage rates 0,126 -0,057 (0,203) 

Dependency ratios 1 0,121 -0,041 (0,147) 

Health expenditure 0,100  0,136 (0,684) 

Dependency ratios 2 0,087 -0,031 (0,160) 

Fertility rates 0,081 -0,120 (0,732) 

GDPPC growth 0,064 -0,001 (0,015) 

The estimates for the subsample of post-socialist countries in Table 4 revealed divorce rates as 

the most prominent regressor explaining suicide rates in post-socialist countries with very strong 

posterior inclusion probabilities. Female participation and share of the urban population appeared 

as regressors with strong prior inclusion probabilities. Higher female participation in the labour 

force was related to lower suicide rates and higher urbanization was related to lower suicide 

rates. GDP per capita appeared as a regressor with positive inclusion probabilities suggesting 

that higher GDP per capita was related to lower suicide rates. Urbanization as a determinant of 

suicide rates is consistent with Singh and Siahpush [24]. Machado et al. [25] found urbanization 

as a protective against suicide in Brazil. Following Singh and Siahpush [24], rural areas may 

potentially be more vulnerable due to fewer people and lower per capita income as well as due 

to being less attractive to doctors as a place of work. Finally, estimates for the subsample of 

non-socialist countries (Table 6 in the Appendix) were estimated and presented in Table 5. 

Estimates in Table 5 suggested share of urban population and female participation in the labour 

force as regressors with very strong posterior inclusion probabilities. Unlike the estimates for 

the subsample of post-socialist countries, higher female participation in the labour force was 

related to higher suicide rates and higher urbanization was related to higher suicide rates as 

well. Ventriglio et al. [26] pointed out emerging evidence for a linkage between urbanization 

and mental health issues and a positive relationship between urbanization and suicide rates. 

Chen et al. [27] and references herein suggested that the effects of female labour force 

participation on suicide rates were conditioned by socio-cultural context. Conclusively, in the 

subsample of non-socialist countries effects from a share of the urban population and female 

participation in the labour force to suicide rates were positive. At the same time, in the subsample 

of post-socialist countries effects from a share of urban population and female participation in 
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Table 5. Suicide determinants estimates, based on panel data with cross-sectional and period 

fixed effects for non-socialist countries. 

Variable PIP Posterios mean (standard deviation) 

Urban population 0,992  0,245 (0,063) 

Female participation 0,961  0,456 (0,157) 

Unemployment 0,443  0,053 (0,067) 

Fertility 0,428  1,384 (1,805) 

Dependency ratios 1 0,355 -0,136 (0,207) 

Marriage rates 0,270 -0,074 (0,140) 

Dependency ratios 2 0,066  0,008 (0,044) 

Health expenditure 0,064  0,066 (0,390) 

Divorce 0,059 -0,001 (0,004) 

GDPPC 0,056 -0,095 (0,896) 

GDPPC growth 0,044  0,000 (0,013) 

labour force to suicide rates were negative. Consequently, positive and negative effects were 

mutually neutralized in the whole sample and there were no effects from urbanization and 

female participation in the labour force to suicide rates in the whole sample. Besides factors 

determinants of suicide rates empirical findings from this article clearly illustrated unobserved 

cross-sectional and periods heterogeneity. Furthermore, the findings pointed out differences 

between the subsamples and implications to empirical findings. 

CONCLUSIONS 

Several conclusions might be derived from the research presented in this article. Firstly, 

contemporary literature suggested a variety of socioeconomic factors potentially related to 

suicide rates. The relevance of socioeconomic factors in suicide rates seems to depend on 

countries and periods under consideration as well as on the empirical approach followed to 

obtain estimates. Following Bayesian Model Averaging (BMA) and panel data specification 

with cross-sectional and periods fixed effects, empirical findings for the subsample of post-

socialist countries revealed divorce rates as the most prominent regressor explaining suicide 

rates with very strong posterior inclusion probabilities. Female participation in the labour force 

and share of the urban population appeared as regressors with strong prior inclusion 

probabilities. Effects of female participation in the labour force on suicide rates were negative 

as well as the effects of urbanization on suicide rates. GDP per capita appeared as a regressor 

with positive inclusion probabilities and the effects of GDP per capita on suicide rates were 

negative. For the subsample of non-socialist countries, empirical findings suggested a share of 

the urban population and female participation in the labour force as regressors with very strong 

posterior inclusion probabilities. Unlike the estimates for the subsample of post-socialist 

countries, effects from participation in the labour force to suicide rates as well as from 

urbanization to higher suicide rates were positive. Empirical findings for the whole sample of 

25 European countries suggested GDP per capita as a regressor with very strong posterior 

inclusion probabilities and negative effects from GDP per capita on suicide rates. Marriage 

rates appeared with positive inclusion probabilities and effects from marriage rates to suicide 

rates were negative. Share of population ages below fifteen years and divorce rates were 

identified as regressors with weak inclusion probabilities. The effects from a share of the 

population ages below fifteen years to suicide rates were negative while effects from divorce 

rates to suicide rates were positive. 
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APPENDIX 

Table 6. Data sources and sample description. 

Variable Period Data Source 

Suicide mortality rate 

(per 100 000 population) 
2001-2019 

World Development Indicators: 

https://data.worldbank.org/indicator 

Urban population 

(% of total population) 
2001-2019 

Labor force, female 

(% of total labor force) 
2001-2019 

Unemployment, total (% of total labor 

force) (modeled ILO estimate) 
2001-2019 

Current health expenditure (% of GDP) 2001-2019 

GDP per capita (constant 2015 US$) 

(growth rate) 
2001-2019 

GDP per capita (constant 2015 US$) 2001-2019 

Fertility rates 2001-2019 

https://ec.europa.eu/eurostat Crude marriage rates 2001-2019 

Divorces per 100 marriages 2001-2019 

Dependency ratios 1 [Population ages 0-

14 (% of total population)] 
2001-2019 

World Development Indicators: 

https://data.worldbank.org/indicator 

Dependency ratios 2 [Population ages 

65 and above (% of total population)] 
2001-2019 

World Development Indicators: 

https://data.worldbank.org/indicator 

Whole sample 

Subsample of 

European 

post-socialist 

countries 

Bulgaria, Croatia, Czechia, Estonia, 

Hungary, Latvia, Lithuania, 

Poland, Romania, Slovakia, 

Slovenia 

Subsample of 

non-socialist 

countries 

Austria, Belgium, Cyprus, 

Denmark, Finland, Germany, Italy, 

Luxembourg, Netherlands, 

Norway, Portugal, Spain, Sweden, 

Switzerland 

REFERENCES 

[1] Berrios, G.E. and Porter, R. A History of Clinical Psychiatry. 
Athlone Press, 1995, 

[2] Solado, P.; Pizzorno, E.; Pompili, M.; Serafini, G. and Amore, M.: Conceptualizations of 

suicide through time and socio-economic factors: A historical mini-review. 
Irish Journal of Psychological Medicine 35(1), 75-86, 2018, 

http://dx.doi.org//10.1017/ipm.2017.57, 

[3] Jalles, J.T. and Andersen, M.A. The social and economic determinants of suicide in 

Canadian provinces. 
Health Economics Review 5(1), 1-12, 2015, 

http://dx.doi.org//10.1186/s13561-015-0041-y, 

[4] Milner, A.; McClure, R. and De Leo, D. Socio-economic determinants of suicide: an 

ecological analysis of 35 countries. 
Social Psychiatry and Psychiatric Epidemiology 47(1), 19-27, 2012, 

http://dx.doi.org//10.1007/s00127-010-0316-x, 

[5] Cai, Z.; Chen, M.; Ye, P. and Yip, P.S.: Socio-economic determinants of suicide rates in 

transforming China: A spatial-temporal analysis from 1990 to 2015. 
The Lancet Regional Health-Western Pacific 19, No. 100341, 2022, 

http://dx.doi.org//10.1016/j.lanwpc.2021.100341, 

https://data.worldbank.org/indicator
https://ec.europa.eu/eurostat
https://data.worldbank.org/indicator
https://data.worldbank.org/indicator
http://dx.doi.org/10.1017/ipm.2017.57
http://dx.doi.org/10.1186/s13561-015-0041-y
http://dx.doi.org/10.1007/s00127-010-0316-x
http://dx.doi.org/10.1016/j.lanwpc.2021.100341


M. Bošnjak, M. Pejić Bach and S. Khawaja 

 

236 

[6] Scheiring, G.; Irdam, D. and King, L.P.: Cross‐country evidence on the social determinants 
of the post‐socialist mortality crisis in Europe: A review and performance‐based hierarchy 
of variables. 
Sociology of Health & Illness 41(4), 673-691, 2019, 

http://dx.doi.org//10.1111/1467-9566.12846, 
[7] Alvarez-Galvez, J.; Suarez-Lledo, V.; Salvador-Carulla, L. and Almenara-Barrios, J.: 

Structural determinants of suicide during the global financial crisis in Spain: Integrating 
explanations to understand a complex public health problem. 
PLoS one 16(3), No. e0247759, 2021, 

http://dx.doi.org//10.1371/journal.pone.0247759, 

[8] Ferreti, F. and Coluccia, A.: Socio-economic factors and suicide rates in European Union 
countries. 
Legal Medicine 11, 92-94, 2009, 

http://dx.doi.org//10.1016/j.legalmed.2009.01.014, 

[9] Demirci, Ş.; Konca, M.; Yetim, B., and İlgün, G.: Effect of economic crisis on suicide 
cases: An ARDL bounds testing approach. 
International Journal of Social Psychiatry 66(1), 34-40, 2020, 

http://dx.doi.org//10.1177/0020764019879946, 

[10] Sun, B.Q. and Zhang, J.: Economic and sociological correlates of suicides: multilevel 
analysis of the time series data in the United Kingdom. 
Journal of Forensic Sciences 61(2), 345-351, 2016, 
http://dx.doi.org//10.1111/1556-4029.13033, 

[11] Ceccherini-Nelli, A. and Priebe, S.: Economic factors and suicide rates: associations over 
time in four countries. 
Social Psychiatry and Psychiatric Epidemiology 46, 975-982, 2011, 
http://dx.doi.org//10.1007/s00127-010-0275-2, 

[12] Seksenbayev, N., et al.: Is the Association between Suicide and Unemployment Common 
or Different among the Post-Soviet Countries? 
International Journal of Environmental Research and Public Health 19(12), No. 7226, 2022, 
http://dx.doi.org//10.3390/ijerph19127226, 

[13] Lari, M.S. and Sefiddashti, S.E.: Socio-economic, health, and environmental factors 
influencing suicide rates: A cross-country study in the Eastern Mediterranean region. 
Journal of Forensic and Legal Medicine, No. 102463, 2022, 
http://dx.doi.org//10.1016/j.jflm.2022.102463, 

[14] Loureiro, A.; Almendra, R.; Costa, C. and Santana, P.: Mortality from suicide in the 
municipalities of mainland Portugal: Spatio-temporal evolution between 1980 and 2015. 
Acta Médica Portuguesa 31(1), 38-44, 2018, 
http://dx.doi.org//10.20344/amp.9423, 

[15] Piatkowska, S.J.; Raffalovich, L.E. and Messner, S.F.: The impact of accession to the 
European Union on suicide rates: A cross-national time-series analysis. 
International Journal of Comparative Sociology 57(4), 207-230, 2016, 
http://dx.doi.org//10.1177/0020715216667167, 

[16] Harman, J. and Rievajová, E.: Suicide, gender and socio-economic factors: a panel study 
of 79 counties in the Slovak Republic. 
Journal of Aggression, Conflict and Peace Research 15(4), 274-288, 2022, 
http://dx.doi.org//10.1108/JACPR-07-2022-0729, 

[17] Kõlves, K.; Milner, A. and Värnik, P.: Suicide rates and socioeconomic factors in Eastern 
European countries after the collapse of the Soviet Union: trends between 1990 and 2008. 
Sociology of Health & Illness 35(6), 956-970, 2013, 

http://dx.doi.org//10.1111/1467-9566.12011, 

[18] Erdem, C. and Mehmet, D.İ.N.Ç.: The Socioeconomic Determinants of Suicide: A Panel 
Data Analysis. 
Yildiz Social Science Review 8(1), 1-12, 2022, 

http://dx.doi.org//10.51803/yssr.1146860, 

http://dx.doi.org/10.1111/1467-9566.12846
http://dx.doi.org/10.1371/journal.pone.0247759
http://dx.doi.org/10.1016/j.legalmed.2009.01.014
http://dx.doi.org/10.1177/0020764019879946
http://dx.doi.org/10.1111/1556-4029.13033
http://dx.doi.org/10.1007/s00127-010-0275-2
http://dx.doi.org/10.3390/ijerph19127226
http://dx.doi.org/10.1016/j.jflm.2022.102463
http://dx.doi.org/10.20344/amp.9423
http://dx.doi.org/10.1177/0020715216667167
http://dx.doi.org/10.1108/JACPR-07-2022-0729
http://dx.doi.org/10.1111/1467-9566.12011
http://dx.doi.org/10.51803/yssr.1146860


Socioeconomic drivers of suicide rates across European countries: a Bayesian model averaging 

 

237 

[19] Swan, B.Q.: Economic disparities and suicides: the dynamic panel data analyses of 50 

states in the United States. 
Journal of Forensic Science and Research 5(1), 20-29, 2021, 

http://dx.doi.org//10.29328/journal.jfsr.1001023, 

[20] Andres, A.R.; Halicioglu, F. and Yamamura, E.: Socio-economic determinants of suicide 

in Japan. 
The Journal of Socio-Economics 40(6), 723-731, 2011, 

http://dx.doi.org//10.1016/j.socec.2011.08.002, 

[21] Emamgholipour, S.; Arab, M. and Shirani, R.: Socioeconomic determinants of suicide in 

Iran: panel data study. 
Iranian Journal of Public Health 50(11), 2309-2316, 2021, 

http://dx.doi.org//10.18502%2Fijph.v50i11.7587, 

[22] Berger, J.O., et al.: Objective Bayesian Methods for Model Selection: Introduction and 

Comparison. 
Lecture Notes-Monograph Series 38, 135-207, 2001, 

http://www.jstor.org/stable/4356165, 

[23] Raftery, A.E.: Bayesian model selection in social research. 
Sociological Methodology 25, 111-163, 1995, 

http://dx.doi.org//10.2307/271063, 

[24] Singh, G.K. and Siahpush, M.: Increasing rural–urban gradients in US suicide mortality, 

1970–1997. 
American Journal of Public Health 92(7), 1161-1167, 2002, 

http://dx.doi.org//10.2105/AJPH.92.7.1161, 

[25] Machado, D.B.; Rasella, D. and Dos Santos, D.N.: Impact of income inequality and other 

social determinants on suicide rate in Brazil. 
PloS one 10(4), No. e0124934, 2015, 

http://dx.doi.org//10.1371/journal.pone.0124934, 

[26] Ventriglio, A.; Torales, J.; Castaldelli-Maia, J.M.; De Berardis, D. and Bhugra, D.: 

Urbanization and emerging mental health issues. 
CNS Spectrums 26(1), 43-50, 2021, 

http://dx.doi.org//10.1017/S1092852920001236, 

[27] Chen, Y.Y.; Chen, M.; Lui, C.S. amd Yip, P.S. Female labour force participation and 

suicide rates in the world. 
Social Science & Medicine 195, 61-67, 2017, 

http://dx.doi.org//10.1016/j.socscimed.2017.11.014. 

http://dx.doi.org/10.29328/journal.jfsr.1001023
http://dx.doi.org/10.1016/j.socec.2011.08.002
http://dx.doi.org/10.18502%2Fijph.v50i11.7587
http://www.jstor.org/stable/4356165
http://dx.doi.org/10.2307/271063
http://dx.doi.org/10.2105/AJPH.92.7.1161
http://dx.doi.org/10.1371/journal.pone.0124934
http://dx.doi.org/10.1017/S1092852920001236
http://dx.doi.org/10.1016/j.socscimed.2017.11.014

