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Abstract

Background: The hypothetical relationship between economic recession and the increase in suicides in Spain is
subject to various arguments. In addition to the inherent complexity of capturing and explaining the underlining
mechanisms that could describe this causal link, different points of contention have been be identified. The period
of this association and its possible starting points, the socioeconomic determinants that may explain the variation
in suicide rate, and the data sources available are the main focus of controversy. The present study aims to identify
the phases of association between different periods of economic recession and suicide rates, and compare the
effect of different social determinants of health that have been mentioned in previous studies.

Methods: We have used interrupted time series analyses to assess the impact of economic recession on national
rates of suicide mortality provided by the Spanish Statistical Office (1980–2014). In an attempt to consider the
factors that have affected the study of suicide in Spain, different data sources/periods, predictors, and regions in
Spain were analysed.

Results: The analysis revealed a positive and significant relationship between the Great Recession and suicide rates
during the second period of economic recession (2011–2014), while appeared to decrease during the first recession
period. However, the first decreasing trend was not statistically significant in the global analysis of the evolution of
monthly suicide rates for the entire country. Both unemployment and per capita GDP were positively related to
suicide trends. Finally, the regional analysis demonstrates a similar pattern in different Spanish areas.

Conclusion: Although previous studies have mentioned the double-dip in the suicide rate associated with the
corresponding period of double recession, our study only identify a positive relationship during the second
recession period. These results points out that the major impact of economic problems might have had a delayed
effect due to initial protection policies.
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Background

Suicide is a major public health problem in contemporary

societies [1, 2]. In recent years, the degree of this problem

has concurrently increased in relation to the global eco-

nomic crisis [3]. Recent macroeconomic downturns linked

to the 2008 financial crisis have been found to be associ-

ated with increasing suicide rates in Europe and in the

United States [3–6]. In the European context, Spain was

severely affected by unemployment and austerity policies

promoted by the Troika during the period of economic

crisis (i.e., the European Central Bank, International

Monetary Fund and the European Commission) [7, 8].

Some studies on Spain, or specific regions such as

Andalusia and Catalonia, have recently identified a posi-

tive correlation between the current economic crisis and

suicides, stating that suicides had an upward trend some

years after the beginning of the crisis [3, 9–14]. However,

the hypothetical relationship between economic recession

and an increase in suicides in Spain is subject to various

arguments. In addition to the inherent complexity of
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capturing and explaining the underlining mechanisms

that could describe this causal link, three points of

contention can be identified: (1) determination of the

period of this association and its possible starting

points [9, 15]; (2) determination of the potentially re-

lated socioeconomic determinants to the variation in

suicide rates [16]; and finally (3) determination of the

appropriate data sources required to implement this re-

search design [17].

The first point of debate is related to the identification

of the relationship between the period of economic crisis

and the increase in suicide rates [18, 19]. The economic

downturn began in the United States during the second

semester of 2007, while in Europe, the symptoms of eco-

nomic crisis arrived later, mostly during the year 2008.

In Spain, some studies have identified a positive relation-

ship between the macroeconomic downturn and the rate

of suicide from the year 2008 [9]. However, this relation-

ship has been recently questioned since it is hard to pos-

tulate that the economic recession, which was an event

that occurred suddenly in March 2008 [15], had a direct

impact on the rate of suicide. In fact, some studies posit

that the major impact of economic problems might have

had a delayed effect due to initial protection policies

[20, 21]. A second area of dispute is related to the

possible macroeconomic determinants of increasing

suicide rates. In general, unemployment is the most

widely used indicator of a financial crisis [10, 11, 22],

especially in Mediterranean countries such as Spain

[23]. This measure has been proven to have either in-

consistent or contradictory results [16] since there are

two-way relationships that mask these effects, such as

the existing between unemployment and mental illness

[24]. Finally, we have to address the methodological prob-

lem of combining different data sources to study the rela-

tionship between economic downturns and suicide rates.

Suicide data provided by the Spanish Statistical Office

(Instituto Nacional de Estadística [INE]) differs consid-

erably from data identified by forensic pathologists,

which adds more complexity to the analysis and makes

it problematic to obtain a clear interpretation of this

phenomenon, especially when neither of the two data

sources have been found to be any more reliable than

the other [17].

Consistent with these problems, the present study aims

to (1) identify phases of association between different pe-

riods of economic recession and suicide rates; (2) compare

and assess the effect of different social determinants of

health that have been mentioned in specialised literature;

and (3) avoid the methodological problem of using differ-

ent data sources and time periods by performing an inter-

rupted time series analysis.

Relative to these objectives, our hypotheses are as

follows:

– H1: There is a positive relationship between the

financial crisis and the rate of suicide in Spain

that started during the second period of recession

(2011–2014), which is a moment that coincides

with a period of economic cuts and with the end

of previous rescue packages;

– H2: Unemployment will demonstrate a positive

association with suicide rates, while increasing GDP

and social expenditure should produce an inverse

association with suicide rates.

Methods

Data and variables

In this study, we are using monthly data on the rate of

suicide as provided by the INE. Because INE changed

the system through which suicides were recorded [25],

this trend is composed of two main data series: (1)

monthly suicide data from legal records from 1980 to

2006; (2) monthly suicide data by cause of death from

2007 to 2014. As in other countries, in Spain the suicide

data are different according to the official register that

collects them, so the both data series are not directly

comparable [17, 26]. The study variables are the crude

suicide rates per 100,000 population for total, male and

female population. Both sources do not provide data by

age group hampering the age-standardization of rates.

Regarding the possible variations introduced by sex, the

Spanish yearly sex ratio was steady in this time span

with values within the range [0.96–0.98]. Thus, the dif-

ferences are small and enable the analysis of the crude

rates directly.

According to previous studies, different variables have

been included in the analysis to test the relationship be-

tween the socioeconomic factors and suicide. The vari-

ables under study are as follows: (1) per capita gross

domestic product (GDP) to study the relationship be-

tween the economic stature of individuals and the rate

of suicide; (2) unemployment rate as a predictor that has

been widely understood to be a cause of mental illness

and suicide; and (3) social expenditure to study the pos-

sible effect of variations in the size of the welfare state in

Spain (Table 1). Figure 1 describes variation in these pre-

dictors during the period under analysis (values have

been standardized for comparative purposes). The main

effects will be analysed separately in the models and fi-

nally compared to assess their joint impact on suicide

mortality.

Interrupted time series analysis

In an attempt to consider the factors that have affected

the study of suicide in Spain, an interrupted time series

analysis (ITSA) with Stata 14.0 [27] was conducted to

analyse different data sources and contextual circum-

stances associated with the economic crisis in Spain.
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Because we were using only one group for the analysis

(i.e., monthly suicide rate per total population), the

standard interrupted time series regression model is de-

scribed as follows [28–31]:

Y t ¼ β0 þ β1T t þ β2X t þ β3X tT t þ �t

where Yt is the outcome variable measured at each

equally spaced t (time), Tt is the time elapsed from the

beginning of the study, Xt is a binary variable represent-

ing the intervention (i.e., periods of pre-intervention = 0,

all others = 1), and finally, the interaction term in the

equation, which is represented by XtTt. In this single-

group model, β0 is the intercept of the outcome variable,

β1 is the slope of the outcome variable prior to the intro-

duction of the intervention (i.e., change or interruption

in the time series), β2 represents the change in the level

of the outcome that occurs in the period immediately

following the intervention, and β3 is the difference be-

tween pre- and post-intervention slopes of the outcome.

Therefore, the aim of the analysis is to look for signifi-

cant p-values in either β2 to identify any possible and

immediate treatment effect, or in β3 to identify a treat-

ment effect over time [29, 30]. Thus, the ITSA was used

to conduct two different but complementary analysis.

First, the evolution of the monthly suicide rate per

100,000 inhabitants for the entire country was analysed

together with the socioeconomic factors. The suicide

dataset was divided in three periods. The first period,

ranged from January 1995 to December 2006, coincides

exactly with the period where suicide was collected by

legal records. In the second period, the evolution of sui-

cide was analysed from January 2007 until July 2011,

which was the period of occurrence of the first eco-

nomic recession. Finally, the third period from August

2011 to December 2014 was analysed, which coincides

with the second economic recession, a change in govern-

ment, and the full establishment of the Troika policies

for economic budget cuts. Unlike previous analyses, the

advantage of our model was that it allowed for the study

of these contextual changes (i.e., variations in measure-

ment data and/or historical events in data series that

could contribute to the explanation and interpretation of

the results).

Second, to increase the validity of the initial results,

the analysis was stratified by gender and compared to

different provinces in Spain. These regions were chosen

according to two basic criteria: population density and

geographical distribution. Therefore, we selected the

most populated regions distributed along the Spanish

territory, to (1) avoid the effects of variation associated

with a lower sample size in the least populated prov-

inces, while (2) considering the possible variability that

was associated with different regions among different

autonomous communities. The selected provinces were

as follows: Asturias (Asturias), Biscay (Basque Country),

Barcelona (Catalonia), Madrid (Community of Madrid),

Pontevedra (Galicia), Seville (Andalusia), Toledo (Castile-

La Mancha), and Valencia (Valencian Community). In this

second study, we used the data of yearly suicide rate by

sex from 1980 to 2014. The effect of a previous period of

recession was added (i.e., the economic recession of

1992–1993) with the objective of increasing the under-

standing of the relationship between economic downturns

and suicide. In this model, the effect of other predictors

such as GDP, social expenditures and unemployment was

not included to work with the main effect of time and the

intervention periods with a lower number of observations

(i.e., 35 years of follow-up).

Results

Suicides have evolved following an increasingly statistically

significant trajectory (Fig. 2). Since 1995, the suicide rate

Table 1 Descriptive statistics of variables in the analysis and multicollinearity tests

Variable Observations Mean Std. Dev. Min Max VIF 1/VIF

Monthly suicide rates 240 0.54 0.11 0.24 0.80

GDP per capita 240 25,591.65 5670.31 15,888.00 32,140.00 1.43 0.70

Social expenditure (% GDP) 240 41.72 3.16 38.30 48.00 4.17 0.24

Unemployment rate 240 17.62 5.07 10.35 27.26 3.74 0.27

Fig. 1 Trends in GDP per capita, unemployment rate and social
expenditure during the period of analysis
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experienced a progressive decline until 2006, when the

rate shifted and began to increase significantly, experien-

cing a sharp increase from the year 2007 until its peak in

2014 (linear fit R2 = 0.35, p < .001; R2 quadratic fit = 0.58,

p < .001). However, this trend of monthly suicide rates in

Spain may encourage misinterpretations. As explained

previously, two different suicide data series are combined

in this analysis, which must be considered. Despite the in-

ference that there was an increase in suicides during the

2007–2014 period, which could hypothetically be linked

to the economic downturn, this incremental rise was re-

lated to a change within the registry in terms of changing

the database of suicides from legal records (1995–2006) to

suicides by cause of death (2007–2014). In fact, the eco-

nomic crisis would not actually hit Spain until 2008.

Monthly evolution of suicides and socioeconomic factors

The results of the analysis showed that during the first

data series (1995–2007), the suicide rate was signifi-

cantly reduced (Fig. 3). During the period in which the

first economic downturn occurred (2007–2011), the ana-

lysis does not show a statistically significant relationship

for that trend, despite an adjustment line that shows a

downward trend. Therefore, because we had the second

series of INE data (i.e., suicides classified by cause of

death), it would not be possible to attribute any increase

in suicide to the first period of the economic recession.

This means that the suicide rate remained relatively

stable during the initial period (i.e., 2007 to 2011), irre-

spective of the first economic recession. However, during

the second period of economic downturn, which con-

curred with the context that economic cuts were general-

ised all along the Spanish public sector, a statistically

significant increase in the suicide rate was present. This

finding can be clearly observed in Table 2 where the ef-

fect of the two periods of recession are compared

(2007–2011 vs. 2011–2014). From this viewpoint, the

results show a turning point that coincides with one of

the most critical moments of the economic crisis, with

the period of the recession when many of the social

benefits of previous policies were either removed or

reduced.

As observed in the regression model (Table 2), the ini-

tial level of the rate of monthly suicide was estimated at

0.372, and this rate seemed to significantly decrease

every month (−0.002, p < 0.001). Afterwards, in the first

year of the intervention (2007), a significant increase in

the rate of monthly suicide was observed (0.204, p < 0.001),

which was related to the change in the database and was

followed by a significant increase in this trend (0.002,

p < 0.001) when compared to the pre-intervention period.

The second intervention (2011) was not statistically signifi-

cant due to the lower differences in the previous trend, but

these differences became statistically significant during the

period between 2011 and 2014 (0.005, p < 0.001). On the

other hand, in an attempt to analyse the factors that could

be related to the evolution of the monthly rate of suicide

during these different periods, the effect of three predictors

commonly mentioned in recent literature was described:

[1] per capita gross domestic product (model 1); [2] social

expenditures, which were measured as a percentage of

GDP (model 2); and [3] unemployment rate (model 3). The

results demonstrated a statistically significant effect both

for the GDP and for the unemployment rate, while social

spending did not present as a significant relationship. In

addition, the model 4 included simultaneously the effect of

the three predictors and the results support these findings.

The only difference is that social expenditures had a

negative relationship with suicide rate, though it was

not significant.

A comparison of the two intervention periods is pre-

sented (2008–2011 recession vs. 2011–2014 recession)

in the lower portion of Table 2. From this comparison,

we may observe that the monthly rate of suicide

Fig. 2 Monthly suicide rate per 100.000 inhabitants in
Spain (1995–2014)

Fig. 3 Monthly suicide rate per 100.000 inhabitants in Spain through
ITSA (1995–2014)
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appeared to decrease during the first economic downturn,

but this trend of decline was only statistically significant in

the third model when the effect of unemployment was in-

cluded (0.002, p < 0.001). However, during the second

period of recession, the rate of suicide increased between

0.003 and 0.004 every month, which showed fully signifi-

cant growth across the three models.

Comparison across Spanish provinces

The period prior to the 1992 recession did not demon-

strate a clear association to the suicide rate (Table 3).

During this initial period, the relationship between the

economic downturn and the rate of suicide was only

positive for females in Madrid and Biscay. Barcelona

would have demonstrated a similar trend if a shorter

period was considered (e.g., 1992–1999), but the longer

period from 1992 until 2007 resulted in a negative

adjustment line. The suicide rate in females seemed

to decrease in Biscay, Madrid, Toledo and Valencia;

however, the suicide rate increased for males in As-

turias, Barcelona and Valencia during 2008–2011,

which was the first period of the Great Recession.

Table 2 ITSA including the effects of GDP per capita, social spending and the unemployment (1995–2014)

Variables Model 1 Model 2 Model 3 Model 4

Initial time −0.002 (<0.001)*** −0.001 (<0.001)*** −0.001 (<0.001)*** −1.118 (0.378) ***

Intervention1 (2007) 0.204 (0.001)*** −0.241 (0.025) *** 0.248 (0.023)*** 100.337 (14.365) ***

IntervXtime1 (2007) 0.002 (0.031)** <0.001 (0.001) −0.001 (0.001) 0.688 (0.686)

Intervention2 (2011) 0.004 (0.010) 0.026 (0.028) 0.024 (0.028) −1.346 (12.359)

IntervXtime2 (2011) 0.005 (0.027)*** 0.005 (0.001) *** 0.005 (0.001) *** 2.042 (0.716) ***

GDP 0.001 (0.001)** 0.007 (0.003) **

Social expenditure 0.001 (0.005) −1.545 (2.479)

Unemployment rate 0.003 (0.002)* 1.964 (1.057)*

Constant 0.372 (0.113)** 0.518 (0.120) ** 0.530 (0.048)*** 143.342 (96.300)

Recession periods Model 1 Model 2 Model 3 Model 4

T2007–2011 −0.001 (0.001) −0.001 (0.001) −0.002 (0.357)** −0.430 (0.428)

T2011–2014 0.004 (0.001)*** 0.004 (0.001)*** 0.003 (0.001)*** 1.6120 (0.555)***

Stat. F 50.10*** 52.72*** 54.88*** 64.88***

Obs. 240 240 240 240

p ≤ 0.05*, p ≤ 0.01**, p ≤ 0.001***

Table 3 Comparing the effect of economic recessions on yearly suicide trends by gender between the provinces and Spain

Asturias Barcelona Biscay

Recessions 1992 2008 2011 1992 2008 2011 1992 2008 2011

Male −0.232** 2.947*** 1.199*** −0.116 0.068 0.560*** 0.122 −1.282 0.508***

Female −0.087 0.452 0.193 −0.085** 0.054*** −0.020 0.110** −0.100*** 0.414

Difference −0.145 2.496*** 0.192 −0.031 0.259*** 0.580*** 0.011 −0.182 0.095

Madrid Pontevedra Seville

Recessions 1992 2008 2011 1992 2008 2011 1992 2008 2011

Male 0.139 −0.797*** 1.847*** −0.110 −1.678* 1.734*** −0.90 −0.621 1.391***

Female 0.064* −0.176*** 0.855*** 0.060** −0.609 0.605*** −0.003 −0.180 0.149***

Difference 0.075 −0.622*** 0.991*** −0.170 −1.069 1.128*** −0.087 −0.441 1.249***

Toledo Valencia Spain

Recessions 1992 2008 2011 1992 2008 2011 1992 2008 2011

Male 0.187 0.243 2.032*** −0.105*** 0.631*** 0.107 −0.016 −0.543*** 0.783***

Female −0.041 −0.455*** 0.018 −0.036* −0.123*** 0.244* −0.013 −0.210*** 0.359***

Difference 0.228 0.698 2.015 −0.069* 0.754*** −0.137 −0.003 −0.334*** 0.424***

p ≤ 0.05*, p ≤ 0.01**, p ≤ 0.001***
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The second period of recession (2011–2014) affected

males in Asturias, Barcelona, Biscay, Madrid, Ponte-

vedra, Seville, and Toledo but also affected females

in Madrid, Pontevedra, Seville and Valencia. Finally,

statistically significant differences in the trends in

the suicide rate between males and females were

identified in Barcelona, Madrid, Pontevedra and Sev-

ille during this period. These differences are clear if

we observe the global tendency for the country,

which means that during the period between 2011

and 2014, the rate of suicide in the male population

was 0.424 points higher than the rate of suicide in

the female population (p < 0.001).

It is interesting to observe (Fig. 4) that the pattern of sui-

cide is similar in some geographic regions. Indeed, a similar

trend was found in Mediterranean regions (Barcelona and

Valencia), central regions (Madrid and Toledo), and in

northern regions (Biscay and Pontevedra). On the other

hand, it is relevant to consider how trends in the rate of

suicide are more stable for women than for men, whose

tendency suffered higher variations over the period

analysed.

Discussion

The present study aimed to (1) identify the relationship

between the different periods of economic recession and

the rate of suicide; (2) describe and evaluate the effects

of different social determinants of health mentioned in

the literature on suicide; and (3) avoid the methodo-

logical problem of using different data series and periods

by performing an interrupted time series analysis. In re-

lation to the first objective, the first hypothesis was that

the positive relationship between the financial crisis and

suicide rates occurred during the second period of the

recession from 2011 to 2014. Besides, the second hy-

pothesis, linked to the second objective, was that un-

employment had a positive influence while GDP per

capita and social expenditure had negative effect on the

suicide rates.

Based on the first hypothesis, the analysis revealed a

positive and significant relationship between the Great

Recession and the rate of suicide during the second

period of economic recession (2011–2014), while the

rate of suicide appeared to decrease during the first

period (2007–2011). However, the first decreasing trend

Fig. 4 Comparison of yearly suicide rates per 100.000 inhabitants in Spanish provinces by gender: Asturias, Biscay, Barcelona, Madrid, Pontevedra,
Seville, Toledo and Valencia
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was not statistically significant in the global analysis of

the evolution of monthly suicide rates for the entire

country, but only for the analysis by time period (per

year). On the other hand, it is fundamental to understand

that this relationship will vary depending on the next

series of available data; therefore, the clear and positive ef-

fect during the period from 2011 to 2014 could be moder-

ated by subsequent suicidality. In the short term, the

analysed trends seem to demonstrate that during the last

years of economic crisis, the Spanish population has lost

economic wealth but has also lost the buffer of previous

social policies, and the combination of this double-loss

might be related to increasing suicide rates in this country.

Obviously, we will need long-term follow-up on this trend

if we want to improve the accuracy of our predictions and

the reliability of these measurements.

The effect of the second recession on the suicides has

been fewer studied in the literature. Previous studies,

which have been able to access more recent data, have

mentioned the double-dip in the suicide rate associated

with the corresponding period of double recession

[10, 13]. However, that trend is not clear according to

our analysis. In particular, we have observed that the

rate of suicide was also higher in 2007, which was

not exclusive to 2008, and we have to consider that

delayed effect [20, 21]. Despite the plausibility that

during the first year of the economic downturn, a

certain proportion of individuals may have committed

suicide because of their economic problems, the loss

of socioeconomic status is not immediate since there

were public and social protection policies, such as an

universal access to education, health care, social ser-

vices and social transfers, that could have reduced the

impact of economic problems. However, the decreas-

ing effect during the period from 2008 to 2011 might

also be related to the resilience of the population dur-

ing the first years of the economic downturn [32],

which was a protective social effect that could have

been eroded during the progression and accumulation

of socioeconomic difficulties and mental health condi-

tions. Although this is just a conceivable hypothesis,

we will need additional qualitative information to

study this assumption in depth.

About the second hypothesis, both unemployment and

per capita GDP were positively related to suicide trends.

The indirect relationship between economic problems

and suicide is well-known because these circumstances

might push people to mental illness, which has also been

found to have an association with suicide [3–6, 33, 34].

It is necessary to note that the unemployment benefits

in Spain may have skewed the effect, since the impact of

unemployment in people’s life could be less dramatic

than in other countries where there are no social bene-

fits [14, 35]. Unemployment also could affect the

number of suicides indirectly, since it is associated to

mental disorders that may trigger suicide ideation [36, 37].

Beside this, the positive effect of per capita GDP in this

context may be initially confusing. As explained above, we

have to consider the delayed effect between socioeco-

nomics changes and suicide [20, 21], which may have in-

fluenced this relationship. Thus, the economic upturn

may take a time to affect the suicide rate as had occurred

with the downturn previously.

Moreover, it is not possible to infer from our findings

that at individual level a higher socioeconomic status

was related with greater predisposition for committing

suicide since we have used a macroeconomics indicator,

the risk of suicide could be linked to people who stayed

outside of the slow macroeconomic improvement. An-

other possible explanation is that the effect that the

labour reform carried out in Spain during this period

has had on the loss of the socioeconomic status of the

population [7, 8]. Due to this, the socioeconomic status

of the population has deteriorated to individual level,

despite there is a global economic improvement. This

situation may lead to people with a higher socioeco-

nomic status, which have been influenced by processes

of social mobility, may be more susceptible to suicide. In

fact, social drifts have been found to be related to mental

health disorders and suicide in modern societies [36–38]

in which an individual exposed to this process can lose

not only their previous economic status, but also their

social capital (i.e., relationships, social influence, trust,

etc.). Therefore, the individual relationship between so-

cioeconomic status and suicide risk in Spain needs to be

further researched at case level.

Contrary to expectations, social expenditure did not

show a statistically significant association with suicide

trends, which is likely due to social spending has shown

an irregular trend because the different policies applied

by subsequent governments. However, future analyses

should explore this relationship according to the specific

figures of social expenditure (e.g., health, family benefits,

pensions, etc.).

When comparing different regions (Fig. 4), we checked

that the northern zone (Pontevedra and Asturias) is the

region with the highest suicide rate, especially Asturias.

Followed by the south area (Seville) and the central zone

(Toledo). On the contrary, it can be observed that the

regions with the highest employment (Madrid and

Barcelona) have the lowest rate of suicide. Both the simi-

larity in the pattern of suicide found in some geograph-

ical areas (Mediterranean, central y northern regions),

and the most stable trends in the rate of suicide for

women than for men coincide with results of previous

research [9, 10, 18, 39].

Additionally, we observed that provinces such as

Madrid demonstrated a large variability in the trends of
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suicide, and it was likely that this higher variation might

have been related to the deficient data registry or even

to population dynamics. In the case of Madrid, an up-

date on the suicide data was made available from the

Anatomic Forensic Institute in the years 2013 and 2014,

which is probably the explanation for the association

with higher peaks for this region in those years [17].

Therefore, it is relevant to understand that we are always

going to find methodological and statistical problems

that are associated with the frequency and reliability in

the data registry when working with the rates of suicide

[17, 26]. Consequently, it could be hazardous to provide

a definite response regarding future trends in suicide

since there exists a wide-spread debate about the quality

of the Spanish suicide dataset in the academic field,

which is likely the result of the change in the official

registration of this social phenomenon.

Despite the advantages of the method of study, the

research has a number of limitations that should be

mentioned. First, age and sex may have great effect on

the suicide rates of geographical areas or time spans

with different demographic structure (5,12). Therefore,

standardization of rates is necessary to carry out accur-

ate comparisons [40] but has been impossible of per-

forming the age-standardization of the suicide rates in

this study due to unavailability of data. However, the

sex-standardization was not necessary because of the

minor variation in the sex ratio during the time span in

Spain, and the use the suicide rates by sex in the regional

study. Second, other limitation is under-reporting of sui-

cide deaths, which is a debated issue [41], but it is not pos-

sible to avoid because the research is based on official

statistics. Third, it is totally plausible that cumulative ef-

fects mental health degradation associated to the first re-

cession could have increased suicide mortality in the

second period, however, we do not have data on mental

health to confirm this hypothesis. Finally, ecological fallacy

is a common concern in studies which use aggregate data

as this research [42]. The interpretation of the relation-

ships between socioeconomic factors and suicide rates,

which have been found at state scale, should not be in-

ferred directly for the individual scale or the conclusions

may be biased.

Conclusion

The easy and fast response to if the Great Recession is

associated with increasing rates of suicide in Spain ac-

cording to the present analysis is affirmative but only

partially. The Great Recession has been found to be

positively related to the increasing suicide rate, but this

indirect relationship was observed exclusively during the

second period of recession from 2011 and 2014. In other

words, the economic crisis has possibly affected the rate

of suicide during the period characterised by economic

cuts in social protection.

With regard to the effects of different social determi-

nants, we can affirm that both unemployment and per

capita GDP were positively related to suicide trends in

Spain at state level. The positive effect of per capita

GDP should be further studied since may have affected

both to people who were marginalized of the macroeco-

nomic improvement and to people who were influenced

by processes of social mobility. In addition, social ex-

penditure did not show a statistically significant associ-

ation with suicide trends what may have been due to the

different orientation of the social benefits carried out in

Spain by the successive governments.

In addition, the study carried out by regions shows simi-

lar trends to previous research, which allows us to confirm

that the methodology used was correct and adequate to

analyse a complex problem such as suicide. Even so, this

is the first phase of the study so it will be necessary a more

detailed analysis that confirms the results and allows us to

better detect the causes of this problem.

Finally, despite the limitations associated with the use

of suicide data, our approach presents some advantages

compared with previous works. The main benefit of our

approach is that it allows for the study of contextual

changes associated with different time periods. In other

words, our analysis measured the variations in the mag-

nitude of historical events associated with a series of

data, and unlike other studies, this approach can increase

the understanding and interpretation of the results across

different time periods and contextual circumstances. Fi-

nally, according to recommendations from the World

Health Organization [1], this predictive model – adjusted

to available data series – may also help national strategies

focused on suicide prevention through the implementa-

tion of analytical solutions that might avoid methodo-

logical problems associated with research on suicide.

Acknowledgements

We would like to acknowledge the IMPACT-A research group and the
Andalusian Studies Centre research team, who yours contributed to the
development of the IMPACT-A projects and the present manuscript. This
study is subsidised by the Carlos III Health Institute (Ministry of Health of
Spain) [project PI15/01986] and co-funded by FEDER funds. JAG was sup-
ported by the National Institute for Health Research (NIHR) Collaboration for
Leadership in Applied Health Research and Care North Thames at Barts
Health NHS Trust. The views expressed are those of the author(s) and not
necessarily those of the NHS, the NIHR or the Department of Health.

Funding

This study is subsidised by the Carlos III Health Institute (Ministry of Health of
Spain) [project PI15/01986] and co-funded by FEDER funds and the Andalusian
Studies Centre [PRY120/14].

Availability of data and materials

This study is based on public available suicide data from the Spanish
Statistical Office (website: http://www.ine.es/inebmenu/indice.htm).

Alvarez-Galvez et al. BMC Public Health  (2017) 17:694 Page 8 of 10

http://www.ine.es/inebmenu/indice.htm


Authors’ contributions

JAG designed the study in collaboration with LSC. JASP and MLRC performed
the exploitation and descriptive analysis of INE database. JAG carried out the
interrupted-time series analysis. JAG, JASP, MLRC and LSC analysed and
interpreted the results. All authors read and approved the final manuscript.

Authors’ information

JAG is senior research associate at the department of Applied Health Research
at University College London. JASP is a lecturer at Universidad Loyola Andalucia.
MLRC is a lecturer at Universidad Loyola Andalucía. LSC is full professor at the
Australian National University.

Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Applied Health Research, University College London, 1-19
Torrington Place, London WC1E 7HB, UK. 2Department of Quantitative
Methods, Universidad Loyola Andalucía, Campus Sevilla, C/ Energía Solar, 1,
Sevilla 41014, Spain. 3Department of Quantitative Methods, Universidad
Loyola Andalucía, Campus Córdoba, C/ Escritor Castilla Aguayo, 4, Córdoba
14004, Spain. 4Centre for Mental Health Research, Research School of
Population Health, ANU College of Health & Medicine, Australian National
University, 3 Eggleston Road, Acton, Canberra 2601, ACT, Australia.

Received: 2 March 2017 Accepted: 30 August 2017

References

1. Saxena S, Krug EG, Chestnov O, World Health Organization, editors. Preventing
suicide: a global imperative. Geneva: World Health Organization; 2014. 89 p.

2. Perry IJ, Corcoran P, Fitzgerald AP, Keeley HS, Reulbach U, Arensman E. The
incidence and repetition of hospital-treated deliberate self harm: findings
from the World’s first National Registry. PLoS One. 2012;7(2):e31663.

3. Reeves A, McKee M, Stuckler D. Economic suicides in the great recession in
Europe and North America. Br J Psychiatry J Ment Sci. 2014;205(3):246–7.

4. Karanikolos M, Mladovsky P, Cylus J, Thomson S, Basu S, Stuckler D, et
al. Financial crisis, austerity, and health in Europe. Lancet Lond Engl.
2013;381(9874):1323–31.

5. Chang S-S, Stuckler D, Yip P, Gunnell D. Impact of 2008 global economic
crisis on suicide: time trend study in 54 countries. BMJ. 2013;347:f5239.

6. Falagas ME, Vouloumanou EK, Mavros MN, Karageorgopoulos DE.
Economic crises and mortality: a review of the literature. Int J Clin
Pract. 2009;63(8):1128–35.

7. Bosch X, Moreno P, López-Soto A. The painful effects of the financial crisis
on Spanish health care. Int J Health Serv Plan Adm Eval. 2014;44(1):25–51.

8. Gallo P, Gene-Badia J. Cuts drive health system reforms in Spain. Health
Policy Amst Neth. 2013;113(1–2):1–7.

9. Lopez Bernal JA, Gasparrini A, Artundo CM, McKee M. The effect of the late
2000s financial crisis on suicides in Spain: an interrupted time-series analysis.
Eur J Pub Health. 2013;23(5):732–6.

10. Ruiz-Perez I, Rodriguez-Barranco M, Rojas-Garcia A, Mendoza-Garcia O.
Economic crisis and suicides in Spain. Socio-demographic and regional
variability. Eur J Health Econ. 2017;18(3):313–20.

11. Alameda-Palacios J, Ruiz-Ramos M, Garcia-Robredo B. Suicide,
antidepressant prescription and unemployment in Andalusia (Spain).
Gac Sanit SESPAS. 2014;28(4):309–12.

12. Córdoba-Doña JA, San Sebastián M, Escolar-Pujolar A, Martínez-Faure JE,
Gustafsson PE. Economic crisis and suicidal behaviour: the role of
unemployment, sex and age in Andalusia, Southern Spain. Int J Equity
Health. 2014;13:55.

13. Saurina C, Marzo M, Saez M. Inequalities in suicide mortality rates and the
economic recession in the municipalities of Catalonia. Spain Int J Equity
Health. 2015;14(1):75.

14. Iglesias-García C, Sáiz PA, Burón P, Sánchez-Lasheras F, Jiménez-Treviño L,
Fernández-Artamendi S, et al. Suicide, unemployment, and economic
recession in Spain. Rev Psiquiatr Salud Ment Engl Ed. 2017;10(2):70–7.

15. Librero J, Segura A, Beatriz L-V. Suicides, hurricanes and economic crisis.
Eur J Public Health. 2014;24(2):183.

16. Masedo-Gutierrez AI, Moreno-Kustner B. Economic crisis and mortality by
suicide: two concepts hard to link. Eur J Public Health. 2015;25(5):900.

17. Giner L, Guija JA. Number of suicides in Spain: differences between data
from the Spanish statistical office and the Institutes of Legal Medicine. Rev
Psiquiatr Salud Ment. 2014;7(3):139–46.

18. Álvaro-Meca A, Kneib T, Gil-Prieto R. Gil de Miguel a. Epidemiology of
suicide in Spain, 1981–2008: a spatiotemporal analysis. Public Health.
2013;127(4):380–5.

19. Chang S-S, Gunnell D, Sterne JAC, Lu T-H, Cheng ATA. Was the economic
crisis 1997–1998 responsible for rising suicide rates in east/Southeast Asia?
A time–trend analysis for Japan, Hong Kong, South Korea, Taiwan,
Singapore and Thailand. Soc Sci Med. 2009;68(7):1322–31.

20. Salvador-Carulla L, Roca M. Mental health impact of the economic crisis in
Spain. Int Psychiatry. 2013;10(1):8–10.

21. Roca M, Gili M, Garcia-Campayo J, Garcia-Toro M. Economic crisis and
mental health in Spain. Lancet. 2013;382:1977–8.

22. Gunnell D, Platt S, Hawton K. The economic crisis and suicide. BMJ.
2009;338:b1891.

23. Urbanos-garrido RM, Lopez-valcarcel BG. The influence of the economic
crisis on the association between unemployment and health: an empirical
analysis for Spain. Eur J Health Econ HEPAC. 2015;16(2):175–84.

24. Baron RC, Salzer MS. Accounting for unemployment among people with
mental illness. Behav Sci Law. 2002;20(6):585–99.

25. INE. Estadística de suicidio en España [Internet]. Instituto Nacional de
Estadística. [cited 2017 Jun 15] Available from: http://www.ine.es/dyngs/
INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176797&menu=
resultados&idp=1254735573206

26. Gotsens M, Marí-Dell’Olmo M, Rodríguez-Sanz M, Martos D, Espelt A,
Pérez G, et al. Validación de la causa básica de defunción en las
muertes que requieren intervención medicolegal. Rev Esp Salud Pública.
2011;85(2):163–174.

27. StataCorp. Stata Statistical Software: Release 14. College Station, TX:
StataCorp LP; 2015.

28. Huitema BE, McKean JW. Design specification issues in time-series
intervention models. Educ Psychol Meas. 2000;60(1):38–58.

29. Linden A, Adams JL. Applying a propensity score-based weighting model to
interrupted time series data: improving causal inference in programme
evaluation. J Eval Clin Pract. 2011;17(6):1231–8.

30. Linden A. Conducting interrupted time-series analysis for single- and
multiple-group comparisons. Stata J. 2015;15(2):480–500.

31. Bernal JL, Cummins S, Gasparrini A. Interrupted time series regression for
the evaluation of public health interventions: a tutorial. Int J Epidemiol.
2017;46(1):348–55.

32. Glonti K, Gordeev VS, Goryakin Y, Reeves A, Stuckler D, McKee M, et al. A
Systematic Review on Health Resilience to Economic Crises. PLoS One.
2015;10(4):e0123117.

33. Nock MK, Hwang I, Sampson N, Kessler RC, Angermeyer M, Beautrais A, et
al. Cross-National Analysis of the Associations among Mental Disorders and
Suicidal Behavior: Findings from the WHO World Mental Health Surveys. PLoS
Med. 2009;6(8):e1000123.

34. Laanani M, Ghosn W, Jougla E, Rey G. Impact of unemployment variations on
suicide mortality in western European countries (2000–2010). J Epidemiol
Community Health. 2015;69(2):103.

35. Cordoba-Dona JA, San Sebastian M, Escolar-Pujolar A, Martinez-Faure JE,
Gustafsson PE. Economic crisis and suicidal behaviour: the role of
unemployment, sex and age in Andalusia, southern Spain. Int J Equity
Health. 2014;13:55.

36. Gili M, Roca M, Basu S, McKee M, Stuckler D. The mental health risks of
economic crisis in Spain: evidence from primary care centres, 2006 and
2010. Eur J Pub Health. 2013;23(1):103–8.

37. Bartoll X, Palència L, Malmusi D, Suhrcke M, Borrell C. The evolution of
mental health in Spain during the economic crisis. Eur J Pub Health.
2014;24(3):415–8.

Alvarez-Galvez et al. BMC Public Health  (2017) 17:694 Page 9 of 10

http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176797&menu=resultados&idp=1254735573206
http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176797&menu=resultados&idp=1254735573206
http://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176797&menu=resultados&idp=1254735573206


38. O’Donoghue B, Lyne JP, Fanning F, Kinsella A, Lane A, Turner N, et al. Social
class mobility in first episode psychosis and the association with depression,
hopelessness and suicidality. Schizophr Res. 2014;157(1–3):8–11.

39. Santurtún M, Santurtún A, Zarrabeitia MT. ¿ Afecta el medio a los suicidios que
se cometen en España? Análisis descriptivo del patrón temporoespacial. Rev
Psiquiatr Salud Ment. 2017. doi:10.1016/j.rpsm.2017.05.001.

40. Preston S, Heuveline P, Guillot M. Demography: measuring and modeling
population processes. New York: Wiley-Blackwell; 2000. p308.

41. Tøllefsen IM, Hem E, Ekeberg Ø. The reliability of suicide statistics: a
systematic review. BMC Psychiatry. 2012;12:9–9.

42. Ocaña-Riola R. Common errors in disease mapping. Geospat Health.
2010;4(2):139–54.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Alvarez-Galvez et al. BMC Public Health  (2017) 17:694 Page 10 of 10

http://dx.doi.org/10.1016/j.rpsm.2017.05.001

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data and variables
	Interrupted time series analysis

	Results
	Monthly evolution of suicides and socioeconomic factors
	Comparison across Spanish provinces

	Discussion
	Conclusion
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

