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Abstract— This paper examines the relationship between suicide in OECD countries and socio-economic variables. The 
inflation rate as an economic stressor has the predicted relationship with suicide rates. Surprisingly, unemployment rate and 
GDP per capita did not have a significant effect on suicide rate, which is in line with existing works indicating that economic 
factors do not have a consistent impact on suicide rates. GDP per capita may have yielded no significant effects due to a 
“Humped-U” trend; meaning economic pressure may be highest for medium-level income countries while lower for poor or 
rich countries. Thus, there may be no consistent relationship between income level and suicide rates. Nevertheless, GDP per 
capita growth rate was significant throughout the model for both total and gender-specific suicide rate. An increase in GDP 
growth rate leads to a higher suicide rate in fast-growing countries, including particularly when GDP per capita is relatively 
low to moderate. On the other hand, for a group of countries with a high GDP per capita, a high growth rate does not seem to 
add economic pressure or to increase suicide rate. In contrast to rather mixed performances of economic variables, the 
variables related to social aspects have superior explanatory powers Theurbanization index yielded a relatively large positive 
coefficient, suggesting thata weakening of social support network significantly increases suicide rate.  Another interesting 
result is the negative coefficient of mobile cellular subscriptions, which suggests technology has provided positive outlets for 
people to interact as a community and thus provoked positive impacts on suicidal behavior. These two variables suggest the 
importance of social supports, which may warrant further careful attention for suicide prevention.  
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I. INTRODUCTION 
 
Mental health has become an increasingly popular 
topic within the past decade as a widespread public 
health issue around the world. The 2008 Global 
Recession sparked further interest concerning the 
correlation between the economy and suicide, as the 
world experienced a simultaneous downturn in the 
economy. By determining variables correlated with 
the national suicide rate across OECD countries, 
possible positive and negative factors can be 
determined to identify any trends in suicide rates that 
are not country-specific. Currently, there has been an 
alarmingly high increase in suicide rate within East 
Asia, specifically Japan and South Korea. Culturally, 
many East Asian countries are so-called “honour-
shame societies”, and view, more often than not, 
suicide as an honourable death.  
In this paper, we would like to address some of the 
most salient recent features of OECD countries’ 
suicide: First, existing empirical works, including 
Chen et al.(2009), that the level of income itself may 
have somewhat ambiguous impact on the total suicide 
rates. Rather it seems to be the socio-economic 
pressure of economic growth that affects suicide 
rates. With what income-related macroeconomic 
variables can we measure this pressure contributing 
to suicide?  Second, we observe a disproportionate 
increase in suicide of older adults. If there is a high 
correlation between suicide rate and age, countries 
with a disproportionate population of people over the 
age of 65 may be susceptible to higher suicide rates, 

which may be a concern since many countries, 
including Canada are experiencing an aging 
demographic. Last, not least, a growing practical 
interest is in a preventive measure, and it can be 
related to the role of social media and technology in 
youth suicide. Advancements in technology may be 
conducive to suicide prevention if we can prove that 
social media enables people to increase their 
interconnectivity via the Internet and cellular devices 
and thereby to build a social support network.  
 
II. DATA AND VARIABLES 
 
Our empirical work usesa panel data of thirty-eight 
OECD member countries for the period 1995-2011, 
and employs a fixed-effects estimation, controlling 
for various socioeconomic, demographic, and 
technology variables. The explanatory 
variableschosen,are outlined in Table 1 and Table 2. 
Two technology indicators were chosen to examine 
the potential role of social media and increased 
interconnectivity in suicide. Additionally, population 
over the age of 65 was included to show a potential 
increase and risk of senior suicide, as evident in 
South Korea and Taiwan. Urbanization was included 
as an indicator for potential decrease in community 
support induced by displacement. GDP per capita and 
GDP per capita growth rate were both included since 
both do not necessarily in the same direction, rather 
GDP per capita growth rate may be viewed as a proxy 
for economic pressure, specifically when the growth 
rate is increasing rapidly. 
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Dependent variables:  
(i)Total suicide rate (per 100,000) 
(ii)Female suicide rate (per 100,000 females) 
(iii)Male suicide rate (per 100,000 males) 
 
Independent variables: 
(i)Urban population (% of total population) 
(ii)GDP per capita growth rate (%) 
(iii)First lag GDP per capita growth rate 
(iv)First lag of inflation, consumer price (%) 
(v)Mobile cellular subscriptions (per 100,000) 
(vi)Health expenditure, public 

 
The fixed-effects estimator controlled for any 
country-specific suicide bias, such as cultural and 
religious views. The regression model was then 
employed with gender-specific suicide rates to 
examine any systematic differences between males 
and females concerning suicide. Initially, the total 
suicide rate was regressed on eleven explanatory 
variables, but it became apparent that there was no 
statistic or economic significance concerning many of 
the variables contrary to preliminary hypotheses. The 
first lags of the economic indicators were included as 
suicide is an extreme decision likely realized after 
prolonged stress. After a majority of the variables 
were dropped, public health expenditure and the 
technology indicator yielded opposite relationships 
with suicide rate than initially anticipated. 
Furthermore, unemployment rate and GDP per capita 
were insignificant for total suicide rate in addition to 
gender-specific suicide rate, which is inconsistent 
with intuition and past literature. The subsequent 
results suggest the suicide trends in East Asia are 
indeed country-specific, likely spurred by cultural 
differences. Suicide rate is a dynamic variable, which 
has infinite number of explanatory variables 
including many that are unobserved. Thus, due to the 
nature of suicide, there is a high probability of 
omitted variable bias and additional unobserved 
factors within the error term, which account for a 
significant portion of the variation in suicide rates. 
 
III. EMPIRICAL METHODOLOGY AND 
RESULTS 
 
To determine whether a fixed-effects estimator was 
the most suitable option, the Hausman Specification 
Test was employed under the null-hypothesis that the 
differences in coefficients between the fixed and 
random effects estimation are not systematic. As 
predicted, the null-hypothesis was rejected and the 
fixed effects estimator was determined to be more 
efficient. 

 
 
Using fixed-effects estimates and clustered standard 
errors at the country level, an initial regression model 
was performed: 
푠푢횤푐횤푑푒̈ = 훽 푢푟푏푎푛푝표푝̈ + 훽 푢푛푒푚푝̈

+ 훽 푔푑푝푔푟표푤̈ + 훽 푔푑푝푝푐̈
+ 훽 횤푛푓̈ + 훽 횤푛푡푒푟푛푒푡̈
+ 훽 푐푒푙푙̈ + 훽 ℎ푒푥푝푝푟횤̈
+ 훽 ℎ푒푥푝푝푢푏̈ + 훽 ℎ푒푥푝푝푐̈
+ 푢̈  

By clustering the standard errors by country, the 
standard errors are robust to serial correlation and 
hetereoskedasticity allowing variances to change 
within countries. The concern of multicollinearity 
resulted in omitting the variable health expenditure 
per capita. Unemployment rate, GDP per capita, 
internet usage, and population over the age of 65 
were not statistically significant as their t-statistics 
were well below 1. Internet usage and population 
over the age of 65 were omitted, but the first lags of 
unemployment and GDP per capita were included 
into a second regression to account for any delayed 
effects on suicidal behavior from previous economic 
conditions. 
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Using a similar model, first lags of unemployment 
rate, GDP per capita, GDP per capita growth rate, and 
inflation were included as explanatory variables: 
푠푢횤푐횤푑푒̈ = 훽 푢푟푏푎푛푝표푝̈ + 훽 푢푛푒푚푝̈

+ 훽 푢푛푒푚푝̈ + 훽 푔푑푝푔푟표푤̈
+ 훽 푔푑푝푔푟표푤̈ + 훽 푔푑푝푝푐̈
+ 훽 푔푑푝푝푐̈ + 훽 횤푛̈
+ 훽 횤푛푓 ̈ + 훽 푐푒푙푙̈
+ 훽 ℎ푒푥푝푝푟횤̈ + 훽 ℎ푒푥푝푝푢푏̈
+ +푢̈  

Unexpectedly, most of the lags were not statistically 
significant with t-statistics ranging from 0.07 to 4.29, 
though the lag of inflation appeared to be both a 
statistically and economically significant variable. 
The initial coefficient of 0.054 indicates an increase 
of 1% in the annual inflation rate of consumer prices 
increases suicide rate by 5.43%. After, running the 
revised regression including the lagged components, 
inflation was no longer statistically significant, but 
the lag of inflation was quite significant with a 
coefficient of 0.368.Intuitively, as consumer price 
inflation increases, economic stress may increase, 
which may induce suicidal behavior. The shift in the 
coefficient from the first regression to the second 
regression shows that the lag of inflation is more 
significant than current inflation itself, which is 
reasonable since the probability of suicide is likely to 
increase with the length of economic stress rather 
than be an immediate response. 
 

 
 
A third and final regression was executed, in which 
unemployment rate and the subsequent lag, inflation 
rate, GDP per capita lag, and private health 
expenditure were excluded: 

푠푢횤푐횤푑푒̈ = 훽 푢푟푏푎푛푝표푝̈ + 훽 푔푑푝푔푟표푤̈
+ 훽 푔푑푝푔푟표푤̈ + 훽 푔푑푝푝푐̈
+ 훽 횤푛푓 ̈ + 훽 푐푒푙푙̈
+ 훽 ℎ푒푥푝푝푢푏̈ + +푢̈  

In alignment with the preceding results, inflation rate, 
mobile cellular subscriptions, urban population, and 
GDP per capita growth rate were statistically and 
economically significant, while the lag of GDP per 
capita growth rate and public healthcare expenditure 
were fairly ambiguous as their t-statistics were close 
to the threshold of significance. The relatively large, 
positive coefficient of public health expenditure is 
contradictory to rationale, since one would expect an 
increase in the quality and availability of healthcare 
services to result in a decrease in suicide rate. 
Furthermore, the large standard error of public health 
expenditure warrants further investigation. This 
suggests there is a specification error in the model as 
a result of a possible correlation between public 
healthcare expenditure and the error term. 
  

 
 
The three models were performed to examine any 
potential differences between males and females by 
substituting gender-specific suicide rates as the 
dependent variable and gender-specific 
unemployment rates, while keeping the other 
independent variables consistent with the previous 
models. The models were fairly consistent with the 
total suicide rate, in fact both gender-based models 
included the same explanatory variables with the 
exclusion of GDP per capita growth rate. Inflation 
seems to have a significant delayed effect on male 
suicide compared to females, with coefficients of 
0.0644 and 0.0907, respectively. Ultimately, there 
appears to be no significantsystematic differences 
between male and female suicide rates. 
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CONCLUSION 
 
The preceding regression analysis yielded mixed 
results. Many of the initial explanatory variables were 
statistically and economically insignificant, while 
some of the results were contradictory to the 
hypothesized results. The inflation rate as an 
economic stressor has the predicted relationship with 
suicide rates. Surprisingly, unemployment rate and 
GDP per capita did not have a significant effect on 
suicide rate, which is in line with existing works 
indicating that economic factors do not have a 
consistent impact on suicide rates. GDP per capita 
may have yielded no significant effects due to a 
“Humped-U” trend; meaning economic pressure may 
be highest for medium-level income countries while 
lower for poor or rich countries. Thus, there may be 
no consistent relationship between income level and 
suicide rates. Nevertheless, GDP per capita growth 
rate was significant throughout the model for both 
total and gender-specific suicide rate. An increase in 
GDP growth rate leads to a higher suicide ratein fast-
growing countries,including particularly when GDP 

per capita is relatively low to moderate. On the other 
hand, for a group of countries with a high GDP per 
capita, a high growth rate does not seem to add 
economic pressure or to increase suicide rate.  
In contrast to rather mixed performances of economic 
variables, the variables related to social aspects have 
superior explanatory powers. Urban population(%) 
yielded a relatively large positive coefficient, which 
seems to indicate that a weakening of social support 
network significantly increases suicide rate.  Another 
interesting result is the negative coefficient of mobile 
cellular subscriptions, which suggests technology has 
provided positive outlets for people to interact as a 
community and thus provoked positive impacts on 
suicidal behavior. These two variables suggest the 
importance of social supports, which may warrant 
further careful attention for suicide prevention.  
Though the model provides some insight into the 
potential risk factors for suicide, many improvements 
can be made in terms of the model specification. 
Important variables such as divorce rate, alcohol 
consumption, income inequality (GINI index), and 
education were omitted due to lack of data. However, 
the regression analysis sheds some light on recent risk 
factors in suicide, which seem to be more country-
specific than a standardized trend among OECD 
countries. 
As it is impractical to account for all relevant 
explanatory variables in the regression model, there is 
a high likelihood of omitted variable bias. Estimating 
the regression using plain vanilla OLS will not be 
accurate as the unobserved variables may be 
correlated with the variables within the regression. 
There are presumably unobserved time-invariant 
factors such as beliefs and mental illness, in addition 
to variables that are fairly constant which are 
correlated with suicide rate, especially within 
countries. The fixed-effects estimation will account 
for time-invariant variables and reduce the likelihood 
of omitted variable bias. Pooled OLS regression is an 
alternative method, however it requires the strict 
assumption that the unobserved effect is uncorrelated 
with the other variables otherwise the estimate will be 
biased and inconsistent. Therefore, the fixed-effects 
method is ideal for this panel regression. 
 

Table 1: Summary Statistics of Variables
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