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AbstrACt
Objectives This study aimed to analyse trends in 
socioeconomic inequalities in suicide mortality in 
Barcelona before and after the start of the economic 
crisis that started at the end of 2008, including both 
individual factors and contextual factors of the deceased’s 
neighbourhood of residence.
Design This is a trend study of three time periods: pre-
economic crisis (2006–2008), early crisis (2009–2012) 
and late crisis (2013–2016).
setting Total Barcelona residents between 2006 and 
2016 (≥25 years of age) and death data derived from the 
Judicial Mortality Registry of Barcelona.
Participants 996 deaths by suicide between 2006 and 
2016 were analysed.
Primary and secondary outcome measures The 
outcomes were age-standardised suicide mortality 
rates and the associations (relative and absolute risk) 
between suicide mortality and individual and contextual 
characteristics for the three time periods.
results From 2006 to 2008, men with a lower 
educational level were more likely to commit suicide than 
better educated men (relative risk (RR)=1.46; 95% CI 
1.11 to 1.91). This difference disappeared after the onset 
of the crisis. We found no differences among women. 
From 2013 to 2016, suicide risk increased among men 
living in neighbourhoods with higher unemployment levels 
(RR=1.57; 95% CI 1.09 to 2.25) and among women living 
in neighbourhoods with a higher proportion of elderly 
people living alone (RR=2.13; 95% CI 1.15 to 3.93).
Conclusions We observed risks for suicide among 
men living in neighbourhoods of Barcelona with higher 
unemployment levels and among women living in 
neighbourhoods with a higher proportion of elderly people 
living alone. Inequalities in suicide mortality according to 
educational level tended to disappear during the crisis 
among men. Thus, it is important to continue to monitor 
suicide determinants especially in times of economic 
crisis.

IntrODuCtIOn
Suicide is a major problem for public health. 
Suicide rates are often considered as a 
measure of a country’s emotional well-being,1 
especially in times of economic crisis such as 

that experienced by western countries since 
2008.

Like other health issues, suicide is influ-
enced by various social determinants. We 
have summarised these determinants in a 
conceptual framework (figure 1), drawing 
on information previously presented by the 
Commission on Reducing Social Inequalities in 
Spain (Comisión para Reducir las Desigual-
dades Sociales en Salud en España).2 These 
determinants can be classified as either struc-
tural or intermediary. In terms of structural 
determinants, both the socioeconomic and 
the political features of a country can influ-
ence suicide mortality rates. Because macro-
economic and welfare state policies depend 
on the government in power, as well as on 
political traditions, austerity measures and 
reduced social benefits implemented during 
an economic crisis tend to increase suicide 
rates.3 In addition, social cohesion is known 
to be a protective factor against suicide, with 
previous studies showing that high social trust 
(as part of social capital)4 5 and high electoral 
participation (voter turnout) are associated 
with fewer suicides.6 7 Intermediary determi-
nants, which are very important for suicide 

strengths and limitations of this study

 ► Data were obtained from the Judicial Mortality 
Registry of Barcelona, which is up-to-date and pre-
vents under-reporting of suicide as a cause of death.

 ► The analysis includes socioeconomic variables, both 
social and material, which proved to be very useful 
for suicide surveillance during the economic crisis.

 ► The low number of suicides in Barcelona, especially 
among women, hindered detection of significant as-
sociations and stratified analyses.

 ► A change in Barcelona’s territorial divisions in 2009 
hampered collection of contextual data for the time 
periods studied.
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Figure 1 Conceptual framework of the determinants of inequalities in suicide. This figure was adapted from the conceptual 
framework of the determinants of health inequalities developed by the Commission on Reducing Social Inequalities in Spain 
(Comisión para Reducir las Desiguald ades Sociales en Salud en España).2

risk, can be divided into material and social resources. 
Higher suicide rates are known to occur in areas with 
greater unemployment8 or less social or family support, as 
measured by the proportion of people living alone.9 More-
over, mental illness is also a risk factor for suicide and is 
involved in a high percentage of cases.10 Because all these 
determinants change according to axes of inequality, they 
influence suicide in a non-uniform manner. For example, 
particular groups are more affected, such as men,11 both 
young and old adults,8 12 and individuals with a poorer 
socioeconomic position—whether it be in terms of educa-
tion, income or occupation.12–16

While many studies have analysed trends in suicide 
mortality during economic crises,17 few have exam-
ined concurrent trends in socioeconomic inequalities 
in suicide mortality during these periods. These latter 
studies have observed greater suicide mortality among 
men from a manual social class18 or with a lower level of 
education.19 However, a more recent study conducted in 
Spain showed that the trend in educational inequalities 
in suicide mortality was stable among men before and 
during the latest economic recession.20 Thus, further 
studies are required to investigate the impact of the 
economic crisis on social inequalities in suicide mortality, 
using updated data after the economic crisis by gender 
and taking into account many aspects presented in our 
conceptual framework.

The objective of our study was to analyse trends in 
socioeconomic inequalities in suicide mortality in Barce-
lona before and after the onset of the recent economic 

crisis, including both individual and contextual factors of 
the deceased’s neighbourhood of residence.

MethODs
Design and information sources
We performed a trend study of the period 2006–2016, 
including all Barcelona residents aged ≥25 years. We 
gathered information from the Judicial Mortality Registry 
(maintained by the Catalan Institute of Legal Medicine 
and Forensic Sciences and the Municipal Population 
Census of Barcelona) and the Drug Addiction Infor-
mation System maintained by Barcelona Public Health 
Agency, the city’s Municipal Population Census and the 
Department of Statistics of Barcelona City Council.

Variables and indicators
The dependent variable was suicide mortality: codes 
X60-X84 of the International Classification of Diseases 
10th revision.

Individual explanatory variables were (1) educational 
level (‘primary education or lower’ or ‘secondary educa-
tion or higher’) as an indicator of individual socio-
economic position, (2) country of birth (‘Spain’ or 
‘elsewhere’), (3) neighbourhood of residence and (4) 
year of death (‘pre-economic crisis’ (2006–2008), ‘early 
crisis’ (2009–2012) or ‘late crisis’ (2013–2016)). We used 
gender as a stratification variable and age as an adjust-
ment variable. For all independent variables, the propor-
tion of missing data was <11%. An analysis of missing data 
was carried out. We observed a random distribution of 
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the independent variables among people older than 25 
years, with the education level and the address assigned, 
and those who did not have this information.

Contextual explanatory variables related to the neigh-
bourhood of residence were chosen based on the concep-
tual framework (figure 1): (1) level of unemployment (in 
terms of the average annual percentage of individuals 
enrolled in the Employment Service of Catalonia) among 
individuals aged 16–64 years in 2011, (2) the percentage 
of individuals aged ≥65 years who lived alone in 2008, (3) 
the percentage of individuals who participated in general 
elections in 2011 and (4) the index of high-risk drug 
use in 2015 (a synthetic index that evaluates drug use 
by combining five indicators: the incidence of treatment 
initiation for substance abuse, the incidence of over-
dose-induced mortality according to place of residence 
and place of death, the incidence of drug-related hospital 
emergencies and the incidence of syringes found in the 
streets). All the contextual explanatory variables related 
to the neighbourhood of residence were categorised in 
quartiles.

Patient and public involvement
This study analysed the Judicial Mortality Registry data-
base. Therefore, we did not inform participants of the 
research question, outcome measures or results. No 
participants were involved in the study, including its 
design, recruitment or conduct. There was no patient 
adviser for the contributors’ statement.

Data analysis
All analyses were carried out using the STATA V.13 
programme and were stratified by gender.

First, we directly calculated age-standardised suicide 
mortality rates (ASMRs) according to gender, educational 
level and country of birth for each time period using the 
study population described above. And we conducted 
Poisson regression models adjusted for age using the vari-
able period in continuous to estimate trends across time.

Second, we calculated ASMRs for the neighbourhoods 
represented in the quartile maps. We calculated the 
Spearman correlation between suicide mortality rates 
and the contextual variables.

Finally, due to the hierarchical structure of the data, we 
conducted a multilevel analysis by fitting a Poisson regres-
sion model with a random neighbourhood effect (random 
constant) to control for variability between neighbour-
hoods. As we found no significant variability, we decided 
to fit Poisson regression models including individual and 
contextual neighbourhood variables to estimate relative 
risk (RR) and absolute risk (AR) of suicide mortality and 
95% CI. Initially, we fitted a model (model 1) containing 
the individual variables and a term representing the 
interaction between educational level and time period. 
In subsequent models, we added a different contextual 
variable and a term representing the interaction between 
this variable and the time period, thereby generating four 
different models (model 2: % unemployment; model 3% 

elderly living alone; model 4: % voter turnout; model 5: 
drug use index). We evaluated the model fit by using the 
deviance and likelihood ratio between nested models (p 
value). We then estimated the interaction of contextual 
explanatory variables and time periods for each variable 
using the time period as a categorical variable in the 
model (presenting the p value of the interaction).

results
Between 2006 and 2016, 1178 residents of Barcelona 
aged >25 years committed suicide. In 996 of these indi-
viduals, we were able to retrieve information regarding 
their educational levels and neighbourhoods of residence 
through the Judicial Mortality Registry. These individuals 
formed the final study sample and constituted the target 
population for the statistical analyses. In total, 69.1% 
(n=688) of the study population were men.

The ASMR decreased among men (p=0.022) during 
the study period (table 1), while rates among women 
remained stable. In all three periods, the suicide 
mortality rate was higher among men than women. 
Suicide mortality rate was higher among men born in 
Spain compared with those born elsewhere. This differ-
ence decreased with time because rates among men born 
outside of Spain increased during the last period of the 
study (p=0.019). By educational level, the rate of suicide 
between 2006 and 2008 was higher among men with a 
lower level of education. However, in this group of men, 
the rate decreased in the other time periods (p=0.002), 
while men with a higher educational level had stable rate 
over time.

Among women, suicide rates were highest during the 
pre-crisis period (2006–2008) among those born outside 
Spain, but the number of suicides was very low in this 
group. In this group of women, the rate decreased in the 
other time periods (p=0.025), while the rate was higher 
for women born in Spain. By educational level, women 
with a higher level of education had higher suicide 
mortality rates in all three periods, and this rate remained 
stable over time among in this group, as well as in women 
with a lower level of education.

Analysis of the distribution of suicide mortality in the 
various neighbourhoods of Barcelona (figure 2) revealed 
no clear patterns for men or women in any of the time 
periods. Table 2 shows the Spearman correlations between 
suicide mortality rates and the contextual explanatory 
variables, and shows that suicide mortality in men was 
positively correlated with the index of high-risk drug use, 
and negatively correlated with voter turnout. In contrast, 
suicide mortality among women was positively correlated 
with voter turnout and with the proportion of elderly 
people living alone. Unemployment was not significantly 
correlated with the suicide rate in either men or women, 
although the correlation in men tended to be opposite 
to that in women. Online supplementary figure 1 shows 
the distribution in quartiles across the neighbourhoods of 
Barcelona of average annual percentage of unemployed 
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Figure 2 Distribution in quartiles of age-standardised mortality rates in men during the periods (A) 2006–2008, (B) 2009–2012, 
(C) 2013–2016, and in women during the periods (D) 2006–2008, (E) 2009–2012, (F) 2013–2016.

Table 2 Spearman correlations between suicide mortality and the contextual variables during the three time periods, 
Barcelona, 2006–2016

ASMR 2006–2008 ASMR 2009–2012 ASMR 2013–2016

Men

  % unemployment, 2011 0.01 0.11 0.22

  % elderly people living alone, 2008 0.10 0.02 0.12

  % voter turnout, 2011 −0.20 0.02 −0.28*

  Index of high-risk drug use, 2015 0.13 0.02 0.25*

Women

  % unemployment, 2011 −0.12 −0.12 −0.19

  % elderly people living alone, 2008 0.26* 0.16 0.39*

  % voter turnout, 2011 0.19 0.02 0.23*

  Index of high-risk drug use, 2015 −0.17 −0.04 −0.14

*Significant correlation, p<0.05.
ASMR, age-standardised suicide mortality rate.

individuals for 2011, the percentage of people aged >65 
years living alone in 2008, the percentage of participation 
in the general election in 2011 and the index of high-risk 
drug use in 2015.

Table 3 summarises the associations between suicide 
mortality in men and the individual and contextual char-
acteristics for the three time periods studied. During 
the pre-crisis period, less well-educated men were more 
likely to commit suicide than those with a higher level of 
education (RR=1.46; 95% CI 1.11 to 1.91), whereas the 
level of risk in each group was similar during the early 
(RR=0.96; 95% CI 0.72 to 1.28) and late (RR=1.04; 95% 
CI 0.77 to 1.40) crisis periods. While men living in areas 
with high unemployment (third quartile) had greater 

risk of suicide during the early crisis (RR=1.56; 95% CI 
1.08 to 2.25), those living in areas with the highest unem-
ployment had greater risk during the late crisis period 
(RR=1.57; 95% CI 1.09 to 2.25). During the pre-crisis 
period, men living in neighbourhoods in the first quar-
tile of voter turned out to be more likely to commit 
suicide (RR=1.68; 95% CI 1.12 to 2.52). Nonetheless, 
men living in neighbourhoods in the third quartile areas 
were less likely to commit suicide during the late crisis 
period (RR=0.69; 95% CI 0.49 to 0.98), with significant 
variation in the RR over time. In addition, the index of 
high-risk drug use was a risk factor during the pre-crisis 
period among men living in fourth quartile neighbour-
hoods (RR=1.53; 95% CI 1.04 to 2.24), and in the early 
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crisis period among those living in third quartile neigh-
bourhoods (RR=1.66: 95% CI 1.16 to 2.37).

Table 4 summarises the associations between suicide 
mortality in women and the individual and contextual 
characteristics for the three time periods studied. Educa-
tional level showed no statistically significant differences 
in suicide risk for any of the periods. In contrast, unem-
ployment proved to be protective against suicide during 
the late crisis among women living in neighbourhoods in 
the third quartile of unemployment (RR=0.48; 95% CI 
0.27 to 0.84). Finally, women living in neighbourhoods 
with the highest proportion of elderly people living alone 
were generally more likely to commit suicide during the 
late crisis period (RR=2.13; 95% CI 1.15 to 3.93), although 
this risk did not vary significantly over time.

In general, the results obtained from ARs have the 
same pattern as those observed for the RRs in both men 
and women. In men, the AR decreases in those with lower 
levels of education and increases in men living in neigh-
bourhoods with higher unemployment. In women, the 
AR increases in women who live in neighbourhoods with 
more elderly people living alone (online supplementary 
table 1).

DIsCussIOn
In this study, we analysed trends in socioeconomic 
inequalities in suicide mortality in Barcelona. We found 
that after the onset of the economic crisis, inequalities in 
suicide rates by educational level tended to disappear in 
men, while suicide risk tended to increase among men 
living in neighbourhoods with higher unemployment. 
Among women, we found no inequalities by educational 
level, but observed higher suicide risk in the late crisis 
period among those living in neighbourhoods with a 
higher proportion of elderly people living alone.

Several studies have reported an association between 
suicide mortality and lower educational levels,12–14 but few 
have evaluated the late effect of economic crises. Studies 
in the USA21 and Asian countries19 found that inequality 
by educational level remained stable or even increased 
during economic recession. This contrasts with our 
results in that we found that suicide mortality decreased 
among men with a lower educational level and remained 
stable among men with a higher level of education. This 
suggests that the economic crisis in Barcelona has had a 
greater effect on men with a socioeconomic advantage, 
possibly because labour market restructuring created 
additional work-related stress and a feeling of job insecu-
rity. In such a scenario, men with greater responsibilities 
could experience a more negative response and a decline 
in mental health.22 This notion is supported by the results 
of a Norwegian study23 reporting that suicide rates were 
higher among women with a higher level of education.

There is abundant evidence on the association between 
unemployment levels and suicide, especially during times 
of economic crisis.8 24 25 Consistent with this evidence, 
we found that during the early (2009–2012) and late 

(2013–2016) crisis periods, men living in areas with higher 
unemployment were more likely to commit suicide. In 
women, we found the opposite, with those living in neigh-
bourhoods with high unemployment being less likely to 
commit suicide.

It is widely accepted that poor mental health is associ-
ated with suicide mortality.10 During the economic crisis 
in Spain, men experienced a general deterioration in 
mental health,26 especially those from lower socioeco-
nomic classes. We observed a general correlation between 
suicide and the indicator for substance consumption, 
although we did not have access to the relevant indi-
vidual information to properly support this assertion, so 
it may be susceptible to ecological fallacy. More specifi-
cally, we found that men living in neighbourhoods with 
problematic drug consumption had a higher risk of 
suicide (although the statistical significance of this factor 
decreased in the late crisis period).

The material and social factors that influence suicide 
mortality appear to differ between men and women, 
which may be because traditional gender roles create 
more pressure on men in terms of income and unem-
ployment. In contrast, job loss among women is culturally 
more accepted since women typically find psycholog-
ical compensation in their family role.27 According to 
studies on masculinity, this could also be associated with 
the fact that men are less likely to express their feelings 
and seek support in social networks when they need 
help concerning their mental health.28 In contrast, the 
increased risk of suicide among women may be likely 
due to alterations in social factors than to alterations in 
material factors. This is similar to a study conducted in 
Denmark29 and in our study, in that we observed a higher 
suicide risk among women living in neighbourhoods with 
more elderly people living alone.

One of the limitations of our study is its low statistical 
power due to the small number of suicides in Barcelona, 
especially among women, which made it impossible to 
detect significant associations and to stratify the analyses 
by other variables such as age. It was also fairly difficult 
to obtain contextual data for the time periods studied 
because Barcelona underwent a change in its territorial 
divisions in 2009. Nonetheless, we were able to collect 
indicators for most determinants that are relevant for 
social inequalities in suicide.

The main strength of our study is that this study offers 
a conceptual framework that presents the social determi-
nants most commonly related to suicide. It also offers an 
analysis by gender, which is relevant taking into account 
the difference in the risk factors for each gender. On 
the other hand, we used data from the Judicial Mortality 
Registry of Barcelona, which is not only more up-to-date 
than the Mortality Registry but also avoids under-re-
porting suicide as a cause of death.30 Furthermore, this 
registry allowed us to analyse social inequalities because 
it includes socioeconomic variables (educational level, 
country of birth and neighbourhood of residence), 
and was thus very useful for suicide surveillance during 
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the economic crisis. Likewise, the records to obtain the 
contextual variables have a tradition of being of good 
quality and provide information at a small area level, 
which is not always available for this type of study. Simi-
larly, while most previous studies only analysed variables 
related to material deprivation in suicide mortality, we 
evaluated both social and material contextual indicators.

.
In conclusion, we have shown that inequalities in suicide 

mortality by educational level among men tended to 
disappear during the crisis, although men living in neigh-
bourhoods with higher unemployment may be more 
likely to commit suicide. In contrast, we found no associa-
tion between suicide and educational level in women, but 
suicide might be more likely in women living in neigh-
bourhoods with a higher number of elderly people living 
alone. Future studies should analyse the socioeconomic 
inequalities of suicide and further explore the causes of 
gender differences in this phenomenon. Since suicide is 
the endpoint of a process that can be treated previously 
at the population level, it is also important to continue 
monitoring its social determinants, especially during 
periods of economic crisis. This could be accomplished 
by establishing alliances with health centres that deal 
with cases of attempted suicide. In this way, we could gain 
further insight into the phenomenon and develop better 
strategies to improve the living conditions of people and 
prevent unnecessary deaths.
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