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Resumen 

Introducción: Comprender la relación entre las fluctuaciones macroeconómicas y los 

indicadores de salud puede ayudar a informar a los organismos de salud pública sobre 

cómo planificar e implementar intervenciones que maximicen la salud de la población, sea 

durante períodos de expansión económica como de recesión. Hasta el momento, existen 

hallazgos contradictorios en la literatura sobre si la economía y la mortalidad tienen una 

relación contracíclica -de modo que la mortalidad aumenta durante las recesiones y 

disminuye en períodos de expansión económica- o una relación opuesta (procíclica). Hay 

también hallazgos contradictorios sobre el efecto que las políticas de austeridad han 

podido tener en la salud de la población; y cómo tanto las crisis como la austeridad 

impactan en las desigualdades de la salud.  

Objetivos: Investigar la evolución de la mortalidad y los hábitos de salud durante el 

periodo de crisis-austeridad, así como la evolución de las desigualdades en la mortalidad, 

sea por causas agudas o crónicas, durante y después de este periodo. 

Métodos: Se usaron estudios longitudinales para analizar la evolución de las tasas de 

mortalidad general, la mortalidad por causas específicas y los comportamientos de salud 

en los años previos a la crisis económica, durante la crisis (2008-2010), el período de 

austeridad (2011-2013) y los años siguientes. 

Los datos de mortalidad se obtuvieron a través del Instituto Nacional de Estadística de 

España. Para analizar la evolución de las desigualdades en mortalidad se usaron datos 

enlazados entre el censo nacional de 2001, el censo de 2011 y el registro nacional de 

mortalidad. Esta base de datos proporcionó información a nivel individual de cada 

residente en España para el periodo 2001-2011 (40.847.371 personas) y para una muestra 

representativa de la población en el periodo 2012-2017 (4.105.759 personas). Los datos 

sobre hábitos de salud e indicadores macroeconómicos se obtuvieron a través de fuentes 

de datos oficiales rutinarios cuyo método de recolección no cambió a lo largo del período 

de estudio. 

La evolución de la mortalidad en el tiempo se analizó a través del cálculo de tasas 

estandarizadas por edad. También se calculó el Porcentaje de Cambio Anual (PCA) de la 
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mortalidad y las conductas de riesgo en los diferentes periodos utilizando modelos de 

regresión lineal segmentada. Para medir la evolución de las desigualdades se calcularon 

medidas de desigualdad relativas (razón de tasas e índice relativo de desigualdad) y 

medidas de desigualdad absolutas (diferencias de tasas) entre los diferentes grupos 

socioeconómicos. 

Resultados: Los resultados muestran que las tasas generales de mortalidad disminuyeron 

más rápido durante la crisis económica que antes o después de la crisis, mientras que la 

mortalidad disminuyó durante la austeridad a un ritmo similar que antes de la crisis. Este 

hallazgo se replicó para la mortalidad por enfermedades cardiovasculares, respiratorias, 

digestivas y externas, así como para la diabetes. Esta disminución en mortalidad fue 

acompañada de mejoras en el comportamiento de salud relacionado con el consumo de 

tabaco, el consumo de alcohol, la dieta y la actividad física. Por el contrario, se observó 

que las mejoras en la mortalidad por cáncer se ralentizaron durante la crisis-austeridad y 

que los suicidios aumentaron durante la austeridad. Las muertes relacionadas con el 

abuso de drogas y alcohol también aumentaron durante la crisis, aunque el aumento fue 

mayor en personas con un alto nivel educativo, lo que redujo las desigualdades de la 

salud. La excepción fueron las muertes relacionadas con las drogas en hombres, donde las 

desigualdades aumentaron. Encontramos que, en los años posteriores a la crisis-

austeridad, las desigualdades en mortalidad general y por causas específicas 

disminuyeron según la superficie útil del hogar y aumentaron según el nivel educativo. 

La excepción fueron las mujeres de 65 años o más, donde se observó el patrón inverso. 

 

Conclusiones:  La mortalidad total y aquella debida a las principales causas de muerte, 

con excepción del cáncer, se comportaron de forma procíclica durante la Gran Recesión de 

2008 y los años posteriores de austeridad en España, debido a una mejora en los hábitos 

de salud poblacionales. Los hallazgos no corroboran la hipótesis de que la crisis, o las 

políticas de austeridad implementadas, aumentaron las desigualdades durante estos 

períodos o en los años siguientes. 
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Abstract 

Introduction: Understanding how fluctuations in macroeconomic indicators affect health 

outcomes can inform public health bodies to plan and implement interventions that 

maximise health opportunities for the population, both during periods of economic 

expansion and of recession. So far, there are contradictory findings in the literature on 

whether the economy and mortality have a countercyclical relation -so that mortality 

increases during recessions and decreases in periods of economic expansion- or an 

opposite procyclical one. There are, as well, contradictory findings on the effect that 

austerity policies may have had on population health outcomes; and how both, crises and 

austerity, impact on health inequalities.  

Aim: To investigate how mortality and health habits behaved during the crisis-austerity 

period, and whether inequalities in mortality, from acute or chronic causes, evolved 

during and after this period. 

Methods: We used longitudinal study designs to analyse the evolution of overall 

mortality rates, mortality from specific causes of death and health behaviours in the years 

before the economic crisis, during the crisis (2008-2010), the austerity period (2011-2013) 

and the following years. 

Data on mortality was obtained through the National Institute for Statistics in Spain. To 

analyse the evolution of inequalities in mortality, we used linked data between the 

national census of 2001, the census of 2011 and the national mortality register. This 

database provided us information at the individual level on every resident in Spain for 

the period 2001-2011 (40,847,371 persons) and for a representative sample of the 

population for the period 2012-2017 (4,105,759 persons). Data on health behaviours was 

obtained from national surveys and routine administrative data sources whose collection 

method did not change throughout the study period. Data on macroeconomic indicators 

was obtained from national or international economic organizations 

To analyse the evolution of trends, we calculated age-adjusted mortality rates in the 

different periods. We also calculated the Annual Percentage Change (APC) of mortality 

rates and health behaviours during the periods under study using segmented linear 
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regression models. We also calculated measures of relative (rate ratios and relative index 

of inequality) and absolute (rate differences) inequalities across socioeconomic groups. 

Results: We found that overall mortality rates decreased faster during the economic crisis 

than either before or after the crisis, with mortality decreasing during austerity at a 

similar pace than before the crisis. This finding was replicated for mortality from 

cardiovascular, respiratory, digestive and external causes of death, as well as for diabetes. 

We found that these improvements in mortality were accompanied with improvements in 

health behaviours related to tobacco use, alcohol consumption, diet and physical activity. 

Contrarily, we observed that cancer mortality improvements slowed during the crisis-

austerity and that suicides increased during austerity. Drug and alcohol related deaths 

did also increase during the crisis, though the increase was larger for people with high 

educational status, decreasing health inequalities. The exception was drug-related deaths 

in men, where inequalities increased. We found that, in the years after the crisis-austerity, 

inequalities decreased according to household floor space and increased according to 

educational status. The exception was women aged 65 or over, where the opposite pattern 

was observed. 

 

Conclusions: We found that overall mortality and mortality for major causes of death, 

with the exception of cancer, behaved procyclically during the Great Recession of 2008 

and subsequent austerity years in Spain; mainly due to improvements in health 

behaviours during these periods. Our findings do not corroborate the hypothesis that the 

crisis, or the austerity policies implemented, increased inequalities during these periods 

or in the following years until 2017. 
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1. Introduction 

 

As a result of the Global Financial Crisis (GFC), Spain suffered, from 2008 to 2013, the largest 

and longest period economic recession in recent decades [1]. Though there is an extensive 

body of literature studying the relationship between macroeconomic fluctuations and 

population health, there is still no consensus on how periods of economic downturn affect 

health outcomes such as mortality, including the 2008 crisis. Furthermore, it is still unclear the 

effect that economic recessions have on health inequalities. 

To respond to the large government deficit and the increased debt caused by the crisis, in 2010 

the Spanish government introduced a series of fiscal consolidation measures. As these 

measures aimed primarily to reduce government expenditure, the period of 2010 to 2013 is 

also known as the “austerity period” [2]. Fiscal consolidation measures included cuts in 

healthcare provision, with an annual mean growth on health expenditure of -3.3% between 

2010 and 2013 [3].  

Several studies have focused on the effect of austerity on health outcomes, both in Spain and 

elsewhere. Some authors suggest that austerity measures had a negative impact on health, 

particularly in older people and in those with lower socioeconomic status. Yet, others have not 

found a causal link between austerity and poor health outcomes.  

There are, therefore, contradictory results on both, the effect of the economic crisis and 

austerity, on health outcomes such as mortality, and a lack of longitudinal data assessing how 

these influence health inequalities based on individual socioeconomic data. The aim of this 

thesis is, therefore, to determine whether there was  an increase in mortality and in health 

inequalities during the years of  economic crisis (2008-2010), during the years of austerity 

(2011-2013) and if there is a lagged effect observed in the subsequent period (2014-2017) in 

Spain, one of the countries hit hardest by crisis. 
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Introducción 

Como consecuencia de la Crisis Financiera Mundial, España sufrió, entre 2008 y 2013, la 

mayor y más prolongada recesión económica de las últimas décadas [1]. Aunque existe un 

importante cuerpo de literatura que estudia la relación entre las fluctuaciones 

macroeconómicas y la salud de la población, todavía no hay consenso sobre cómo los períodos 

de recesión económica afectan resultados de salud como la mortalidad, incluida la crisis de 

2008. Además, aún no está claro el efecto que las recesiones económicas tienen sobre las 

desigualdades de la salud. 

Como respuesta al gran déficit público y al aumento de la deuda provocado por la crisis, en 

2010 el gobierno español introdujo una serie de medidas de consolidación fiscal. Ya que estas 

medidas se centraban principalmente en reducir el gasto público, el período de 2010 a 2013 

también se conoce como el “período de austeridad” [2]. Las medidas de consolidación fiscal 

incluyeron recortes en la prestación de servicios sanitarios, con un decrecimiento medio anual 

del gasto sanitario del -3,3 % entre 2010 y 2013 [3]. 

Varios estudios se han centrado en estudiar el efecto de la austeridad en la salud poblacional e 

individual, tanto en España como en otros lugares. Algunos autores sugieren que las medidas 

de austeridad tuvieron un impacto negativo en la salud, particularmente en las personas 

mayores y en aquellas con un nivel socioeconómico más bajo. Sin embargo, otros autores no 

han encontrado un vínculo causal entre la austeridad y el empeoramiento de la salud. 

Hay, por lo tanto, resultados contradictorios sobre el efecto de la crisis económica y la 

austeridad en indicadores de salud pública como la mortalidad; así como una falta de datos 

longitudinales que evalúen cómo estos eventos influyen en las desigualdades de la salud. Por 

esta razón, el objetivo de esta tesis es determinar si la Gran Recesión de 2008 está asociada a un 

aumento de la mortalidad y de las desigualdades de la salud  en España durante los años de 

crisis (2008-2010), durante los años de austeridad (2011-2013) y si se observa un efecto 

retardado en el periodo posterior (2014-2017). 
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2. Background 

 

2.1. The Great Recession of 2008 

 

By 2007 the world had seen decades of prolonged economic growth, which was accompanied, 

especially is some western countries such as the US or Spain, with a large expansion of the 

housing market [4]. This expansion included an increase in high-risk mortgages to households 

with low credit scores -the so-called subprime mortgages-, which in the US reached 13% of total 

mortgages [5]. By mid-2007, an increase in defaults on this type of mortgages resulted in a 

sudden interruption of financial flows, and an increase in risk premiums, which resulted in 

the collapse of certain entities that relied in profits from the mortgage market (hedge funds). 

The chain-reaction triggered by the subprime crisis resulted in the bankruptcy of one of the 

largest investment funds in the world -Lehman Brothers-, and, subsequently, of the world 

largest insurance company (American International Group, AIG), which was nationalised by 

the American Government [6]. 

The globalised nature of modern economy meant that the financial crisis originated in the US 

quickly spread to the rest of the world, including Europe. In 2009, uncertainty, lack of trust 

and a decrease in financial flows meant the bankruptcy of several western companies; whilst 

many others made a large proportion of their employees redundant [6]. That year, the world’s 

GDP contracted by 0.1%, a figure that increased to 3.4% in advanced economies [1]. 

Governments reacted to the crisis with a serious of measures that aimed to increase financial 

liquidity and prevent the further collapse of the financial sector. These included a dramatic 

decrease of interest rates, issuing covered bonds and supporting the recapitalisation and 

financing of the banking sector [7].  
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2.1.1. The financial crisis in Spain  

In the years before the economic crisis (1995-2007), Spain had witnessed a period of substantial 

economic growth and stability. By 2007, the Spanish economy was growing annually at 3.6% 

[1], had a budget surplus of 1.9% and unemployment was at 8.2%, the lowest since 1980 [8].  

Yet, structural weaknesses in the Spanish financial system rendered the country particularly 

vulnerable to the financial crisis of 2008. These weaknesses, as described in the literature, 

include a labour market characterised by low levels of productivity and high temporary rates; 

as well as an overdependency on the construction market and high levels of household debt 

[6,9].  

Thus, Spain suffered a big economic shock when the house-market and the financial crisis hit 

the country. Between mid-2008 and mid-2009 the Spanish GDP contracted by 4.6% and, in 

2009, unemployment increased by over 6 points to 17.9%, with the government budget 

registering a record deficit of -11.4% (See Figure 1) [1,8,10].  

The government initially responded with an expansionary policy that included a stimulus 

package of €11 billion [6]. Most of it (€8 billion) aiming to prevent and restore loses in the 

construction sector with public works. The package was accompanied by reforms that aimed 

to adjust the structural weaknesses of the Spanish economy. These initial policies, both 

nationally and at European level, seemed to have a positive initial effect, with the GDP 

growing 0.2% in 2010, the government deficit being reduced to -9.5% and competitiveness of 

the labour market improving (See Figure 1) [6]. 

However, the hopes of a sustained recovery did not materialise. The high unemployment rate, 

the continuous high levels of private debt and the new imbalances created by the financial 

crisis made the Spanish economic system fragile to the new financial distresses that, driven by 

the Greek and the Irish crisis, affected European countries by the end of 2010 [11]. This new 

crisis created barriers towards accessing the financial markets and put a break on the trust in 

recovery of households and businesses [6]. The new crisis, also known as the “Eurozone 
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crisis” meant a shift in economic policy, from expansionary to contractionary, giving a start to 

a period characterised by economic austerity.  

 

 

2.2. Period of austerity (2010-2013) 

 

The Eurozone crisis that led to austerity was a balance-of-payments crisis that, in its roots and 

according to some authors, originated from the imbalances across European countries that 

belonged to the single-currency market [12]. Since the creation of the euro, the monetary 

policies of the European Central Bank (ECB) created a flow of money from Northern -low-debt 

countries- to the Central and Southern European ones (and to Ireland) [12]. The quick 

expansion of this latter group of countries meant that they could borrow low-interest money 

to further expand their economies and speed up growth, whilst the Northern part of Europe 

Figure 1. Main macroeconomic indicators in Spain and in the European Union (2005-

2017) 
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profited of the high-yielding opportunities in these countries [12]. One of the issues mentioned 

by post-crisis analysis was that the money lent was often used by governments to finance 

growing public deficits [13], though this was not the case of all countries, as Spain had in 2011 

a debt-to-GDP ratio of 60%, lower than countries such as France or Belgium [9]. The large 

financial flow from north to south did also inflate disproportionally the construction 

industries which, as described above, was a liability when the house-market bubble exploded 

in 2008. 

With the fall of the housing-market, several in Southern Europe required bailouts from the 

national government. This, alongside the large pre-existing debt-to-GDP ratio and, in the case 

of Greece, a larger than previously estimated government deficit, led to a sudden and sharp 

increase in government’s debt, accompanied by a rise in interest rate spreads for government 

bonds [14]. At the beginning of 2010, it became clear that Greece was unable to access the 

funds needed to finance the government deficit, which led to the introduction of a sovereign 

bailout programme provided by the European Commission, the International Monetary Fund 

and the European Central Bank (the so-called “troika”). The loss of confidence in some States 

to deal with government debt imbalances spread from Greece to other countries. Ireland, in 

autumn 2010, and Portugal, in 2011, required financial support from the EU and the IMF. 

Spain, though affected to a lesser extent than the before-mentioned countries, did also request 

a €100 billion conditional financial support to the European Stability Mechanism (ESM) to 

prevent the fall of several national banks [6].  

The bailout programmes offered by the EU and the IMF set out strict contractionary 

conditions that required fiscal consolidation measures by the governments affected.  

In line with the rest of the EU, Spain approved a series of measures aimed to reduce 

government’s deficit and debt at all levels in the administrations. Table 1 summarises the main 

austerity measures implemented in Spain from 2010-2013. 
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Table 1. Main measures implemented in Spain as part of the fiscal consolidation plan 

(2010-2013) 

Type of adjustment Measure 

Institutional reform 

-Constitutional limit to structural deficit and debt ratio 

in central, regional and local governments 

-Organic Law for Budgetary Stability and Financial 

Sustainability that limits expenditure limits 

-Monitoring fiscal commitments of regions 

Pensions 

-Freeze of payments in 2011 

-Elimination of child allowance 

-Restriction of partial and early retirement 

Civil service 
-Cut in salaries (2010) followed by a freeze in 2011 

-Reduction replacement rate 

Health 

-Reduction of budget 

-Restriction of access to undocumented migrants to 

some services 

-Introduction of co-payment for drugs 

Social security 
-Phase out of contributions 

-Cut in social services 

Infrastructure -Cut in investment worth €1.8 billion (2011) 

Education -Increase of teacher/student ratio, decrease in budget 

Foreign aid -Cut in budget 

Taxes 

-Increase in top tax rate income tax 

-Temporary progressive income tax for 2012-2013  

-Increase in Value-Added Tax (VAT) 

-Increase in excise duty taxes 

-Increase in capital income and interest income taxes 

-Elimination of income tax credit 

Source: OECD [15] 



27 
 

 

2.2.1. Health-related cuts 

The austerity measures implemented in Spain that affected the healthcare system were 

broadly introduced through a Royal Decree Law in 2012 (RDL 16/2012) [16]. The decree aimed 

to increase financial resources, control expenditure and increase efficiency.  

In order to increase financial resources, several national and regional taxes were raised, 

including the increase VAT’s standard rate tax from 18% to 21% and its reduced rate from 8% 

to 10%  [17]. Other taxes, as laid in Table 1 were raised. Yet, none of the income generated by 

such increases was specifically linked to healthcare investment, but to the general 

government’s income. A more specific measure to increase healthcare financial resources was 

the introduction of a new co-payment scheme of progressive nature. This scheme meant that -

previously free of charge- prescriptions started to have a cost for pensioners and employed 

persons, with the amount to pay increasing progressively according to income. 

On the other hand, to control expenditure, budget allocation to health and social care was 

reduced by 13.7% in 2012 and by 16.2% in 2013 [18]. Aiming to further reduce expenditure, the 

central government took new powers previously decentralised, such as the purchase of drugs, 

and introduced restrictions on access to services for undocumented migrants, who could only 

access free of charge emergency care, prenatal and paediatric care. The Royal Decree Law of 

2012 also set up restrictive measures to avoid an abusive usage of the healthcare system by 

foreign visitors to the country [17]. Other measures to reduce spending included a salary 

reduction and an increase in hours of primary care personnel.  

Given that Spain is a decentralised system -with health and public health being a 

responsibility of regional administrations-, some regional governments decided to introduce 

further measures, which included further cuts to healthcare budgets or additional medication 

charges. For example, the regions of Madrid and Catalonia introduced a €1 charge for each 

drug box, with a ceiling of €61 per year that was later on suspended by the Constitutional 

Court of Justice [17]. Equally, some measures of the Decree, such as the restriction of 

healthcare access to undocumented migrants were not implemented to the same degree in all 

regions, with some of them actually not implementing it such restriction at all [19]. 
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2.3. Impact of macroeconomic fluctuations on health 

 

Several studies during the 20th and 21st centuries have studied the association between 

economic shocks and health. There is a general consensus than in pre-industrial Europe, and 

in developing countries, economic crises have a negative effect on the population’s health and 

cause an increase in mortality [20,21]. The main reason is that, in such contexts, economic 

crises are usually driven by either sudden harvest decline, adverse weather conditions or 

epidemics. These events, in pre-industrial societies, are associated with large increases in 

mortality due to direct effect of the causative agent of the crisis. One example would be the 

Great Leap Forward in China (1958-1962), when an economic crisis causing, among other 

things, a sudden decline of grain production was associated with an estimated 30 million 

excess deaths [21]. Other studies focused on pre-industrial societies have consistently found a 

negative association between loss of income and mortality, whether it was pre-industrial 

Europe, Latin America, Asia or Sub-Saharan Africa [21–23].  

However, findings around the health impact of economic fluctuations in industrialised 

societies are more heterogeneous. There are, generally, two main hypotheses. The 

countercyclical hypothesis proposes that, like in pre-industrial societies, economic downturns 

have a negative impact on the population’s health increasing mortality and ill health, whilst 

health tends to improve in periods of economic expansion. Opposing this view are those who 

propose that the relation between the economy and health is procyclical. These authors argue 

that in modern economies, such as those in Western Europe or North America, mortality 

outcomes tend to improve faster during periods of recession and economic crisis than in 

intervals of economic expansion.  

2.3.1. Countercyclical hypothesis 

Proponents of the countercyclical hypothesis argue that the negative impact that recessions 

have on the social and working conditions of the population are translated into negative 

health effects. Modrek et al.’s conceptual model propose two major pathways by which 
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economic recessions may impact negatively health outcomes [24]: through job/income loses 

and through weakening of social protection programmes (Figure 2).  

 

 

 

 

Source: Modrek et al [24]. 

 

These pathways are mediated, according to other authors, by three mechanisms: stress, 

frustration-aggression and effect budgeting [25].  

In an economic recession, those who lose their job, fear to do so due to the general adverse 

economic situation, or experience income losses, may suffer an increase in stress levels, which 

is then translated into unhealthy behaviours -such as alcohol or drug abuse-, worse mental 

health and, consequentially, ill overall health [26–28].  

Frustration-aggression refers to the behavioural response that some individuals present when 

they are denied the rewards and recognition that they perceive they deserve [29]. In a society 

where a fundamental part of recognition derives from the job position; or where the lifestyle 

depends upon the household income level, frustrated individuals affected by job or income 

Figure 2. Conceptual model proposed by Modrek et al. to explain pathways in the 

countercylical relation between economic recessions and health. 
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losses might respond with antisocial behaviour, or, in other cases, with alcohol and/or drug 

abuse [30].  

Finally, effect budgeting is a term used by Catalano et al. [25], referring to how people with a 

deteriorated financial situation may re-allocate their budgets. Those who propose a 

countercyclical relation between the economy and health argue that individuals and 

households, in times of hardship, are likely to reduce investments in healthy and costly 

activities, such as healthy food or preventive care [31]. 

Evidence supporting the countercyclical hypothesis comes primarily from studies carried out 

at the individual or household level. There is large body of literature showing that being or 

becoming unemployed is associated with worse quality of life [32], worse mental health and 

increased mortality [33–35]. As economic downturns cause a generalised increase in 

unemployment and a reduction of wages, it is plausible to deduct that they have an overall 

negative effect on the health of the population. In this sense, some authors have found 

supportive results for the countercyclical hypothesis using data aggregated at the population 

level. These studies found that economic recessions are associated with increases in alcohol 

abuse [36], suicides [37,38], homicides [37], communicable diseases [39], and heart disease [40]. 

The effect of crises on overall mortality and overall health is, however, less clear. Though the 

economic and social crisis derived from the disintegration of the Soviet Union has been linked 

to sharp increases in mortality rates and a decrease in life expectancy [41], most studies 

focused either in the US or Western Europe have not found an increase in all-cause mortality 

[37], or found that overall mortality decreased during recessions [38]. Furthermore, other 

authors have criticised the use of the Soviet example as a countercyclical argument, given that 

the dimension of the Soviet disintegration had political, social and cultural consequences that 

go beyond those of economic recessions that are part of the natural business cycle [20,42]. 

Some authors argue that the lack of association between economic crises and the increase in 

overall mortality trends might be explained by two factors. Firstly, that a continuation of pre-

existing trends in mortality improvements in the elderly may mask a deterioration in mortality 

in the working age population -more affected by crisis-, given that age is the main driver of 

mortality rates [24,43,44]. Secondly, that overall mortality rates are, in Western countries, 
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mainly driven by chronic diseases. Given the time-lag that exists between changes in health-

related behaviour and health deterioration or mortality, the negative effects could only be 

ascertained several years after the recession period [24]. 

 

2.3.2. Procyclical hypothesis 

 

The same mechanisms described by proponents of the countercyclical hypothesis have been 

used to argue that the relationship between the economy and health is fundamentally 

procyclical. That is, that ill health decreases in periods of economic downturn and increases in 

periods of expansion. Whereas supporters of the countercyclical hypothesis propose that 

stress levels increase due to unemployment, other authors argue that stress levels are actually 

higher in periods of economic expansions, when a fast working pace and long working hours 

affect negatively sleep, free time, physical activity and social relations, all of them linked to 

stress [45–50]. Such increase in stress could translate into an increase in the risk of chronic 

diseases and, through a negative impact on immunity levels, of infectious diseases [45,51]. 

Moreover, a reduction in work pace is associated with a decrease in the risk of occupational 

hazards and subsequent lesions/death [52–58]. 

The second mechanism described in the countercyclical hypothesis was frustration-aggression. 

Although this mechanism suggests that those who lose their job or fear to do so as a 

consequence of the crisis may be more likely to exhibit violent and antisocial behaviour, some 

studies have found a procyclical compensatory mechanism in communities affected by this 

phenomenon. This compensatory effect -labelled as the “inhibition effect”- means that those 

remaining in work during periods of economic downturn are less likely to exhibit violence or 

antisocial behaviour, for fear of losing their job, than before the crisis [59–61]. If the reduction 

in violence observed in this group -usually more numerous- is larger than in the unemployed 

group, the overall effect of frustration-aggression could be procyclical. 

Finally, the procyclical argument suggests that the main consequence of effect-budgeting is 

not that individuals disinvest in healthy activities, but that they reduce the consumption of 
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expensive and unhealthy substances, such as tobacco, alcohol or drugs. A reduction in 

unaffordable unhealthy habits, alongside the above-mentioned reduction in stress, would 

translate into a decrease in the burden of disease derived from these risk factors [62].  

Few studies using the individual or the household as the measurement unit support the 

procyclical hypothesis. Among these, some argue that the observed relation between 

unemployment and ill health may be influenced by confounding, mediating factors or could 

actually be reverse causation [20]. That is, that those with ill health struggle to be employed 

rather than unemployment being the causal agent of ill health. Studies finding no association 

between unemployment, or downsizing, on mortality [63] or cardiovascular risk [64], 

alongside studies finding that the health gap between unemployed and employed is narrower 

during recessions, have been used to support this hypothesis [65].  

In any case, the vast majority of evidence supporting the procyclical hypothesis use data 

aggregated at the population level. In a series of studies, Ruhm demonstrated how a 1% 

increase in unemployment rates is associated with a 0.54% decline in overall mortality [66]. 

Similar results were subsequently found in Germany using the same method [67]. Equally, 

Tapia-Granados studied recessions in Spain from 1980-1997, finding that general mortality 

and mortality from the leading causes of death improved during periods of economic 

downturn and worsened during economic expansions [20]. When looking at specific causes of 

death, studies supporting the procyclical hypothesis have found that health improvements are 

mainly driven by reductions in cardiovascular disease mortality, external causes of death (e.g. 

traffic accidents) and substance misuse [68–73]. 
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2.3.3. Summary of the current evidence and gaps in the literature 

Catalano et al., in 2011 published a systematic review summarising the main pro and 

countercyclical findings in the literature [25]. They concluded that results depend upon the 

health outcome studied. Most studies that have been focused on mental health have found a 

countercyclical relation between economic downturns and the frequency or severity of 

depression and anxiety, though the association with clinically significant depression is less 

known [69,74–78]. Equally, most studies have found an increase in suicides during periods of 

economic crisis [77,79,88–90,80–87], with only a few not founding an association or finding a 

procyclical one, particularly in northern European countries [91–94], suggesting that the 

relation may be context specific and could be modulated by social welfare programmes. 

Less clear is the effect of these crises on substance misuse. Most studies carried out at the 

individual level suggest that those directly affected by the effects of the crisis (e.g. those losing 

their job or at risk of doing so) are at higher risk of binge drinking and/or drug use [95–104]. 

Yet, similar studies have found the opposite results [105,106]; with most aggregated-level 

studies finding an overall decrease in alcohol consumption and drug use during economic 

crisis [107–113].  

Most evidence for cardiovascular disease mortality comes from studies using aggregated data. 

The majority of which have found that economic crises are associated with improvements in 

mortality from this cause [62,72,73,114]. Other studies have found the opposite results [40], but 

their methodology has been widely criticised afterwards [115]. As discussed above, the main 

mechanism through which economic crises would improve cardiovascular disease mortality 

are improvements in health-related behaviours mediated by a reduction in stress levels and 

effect-budgeting derived from loss of work/disposable income. There remains, however, 

controversy about the appropriateness of studying contemporary the association between 

these two factors, with some authors arguing that any effects of economic crises on 

cardiovascular disease mortality would only been seen years after the event, given the time lag 

that exists between changes in health-related behaviour, the onset and the worsening of 

cardiovascular disease [24]. 
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Few studies have studied the relation between economic crises and infant or child outcomes. 

Whilst most of these support a countercyclical relation between low birth weight, infant 

mortality and the economy [116–121], Catalano et al. concluded that no inference can be made 

at this moment [25]. 

Given the lack of converge in the results, van Gool and Pearson, from the Organisation for 

Economic Co-Operation and Development (OECD), carried out an assessment of the short-

term impacts of the 2008 crisis using data from 1997-2011 [122]. Their analysis investigated the 

relationship between unemployment and mortality rates, quality of care, healthcare use and 

pharmaceutical consumption in OECD countries. They found that, when unemployment 

increases, all-cause mortality decreases (some evidence) and transport-related mortality 

decreases (strong evidence). Contrarily, they found that suicides increase with unemployment 

(some evidence).  

Unemployment was also associated with an increase in obstetric trauma (moderate evidence) 

and with a decrease of mortality from stroke (some evidence). Finally, their analysis suggest 

that healthcare use and pharmaceutical consumption decreases as unemployment rises for all 

indicators measured.  

van Gool and Pearson hypothesise that the contradictory findings in the literature and in their 

analysis could be explain by a differential effect of economic recessions in the various 

population groups. They propose that, whilst crises could have a negative health impact on 

those directly affected, there may be an indirect beneficial effect on the rest of the population. 

This indirect effect could be larger than the direct effect -given that it affects a larger 

proportion of the population- and therefore overall mortality may fall during these periods. To 

support this hypothesis they cite Miller’s work, who found an inverse relation between 

unemployment and mortality [43]. Similar to Ruhm, he found that a 1% increase in 

unemployment is associated with a 0.47% decrease in overall mortality. However, he found 

that mortality decreased only in non-working age groups (children, adolescents and older age 

groups), with no decrease in the working age population, the group mostly affected by 

economic recessions. 
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2.4. Impact of austerity on health 

 

Economic crises since the beginning of the 20th century have been characterised by increases in 

unemployment and income losses which, as discussed, could be associated with 

improvements or worsening of health outcomes. However, the Great Recession of 2008 cannot 

be disentangled from the austerity years that followed it, as they were a direct consequence of 

this crisis. 

According to Stuckler et at., austerity could impact health through two mechanisms: the 

social-risk and the healthcare effects [123]. The social-risk effect refers to the health impacts of 

increased unemployment and decreased social support which are derived from austerity. The 

healthcare effect, on the other hand, refers to the direct impact that cuts in healthcare 

provision or access can have on individual or population-level health outcomes. Other authors 

have also hypothesised that fiscal-balancing measures that include cuts in social and 

healthcare programmes would have a negative effect on health outcomes [124]. 

Although several of the studies focused on the health impacts of the Great Recession of 2008 

do also mention austerity, few of them measure health outcomes in the period when austerity 

policies were implemented (2010 to 2013) or after. Among these, the majority have studied the 

impact of austerity policies in the UK or Greece [125–128]. In the UK, it has been proposed that 

austerity is one of the factors behind the recent stall in life expectancy improvements observed 

in the country [123,129,130]. Some studies, in this regard, have suggested that the slowdown in 

mortality improvements [131], the increases in mortality rates in those aged 85 and over [132], 

and the increase of in-hospital mortality observed after 2011 are a consequence of the social 

and healthcare cuts implemented in the UK since 2010 [133]. However, a review of Public 

Health England to investigate the factors behind the slowdown in life expectancy 

improvements concluded that, given the heterogeneity of age groups and geographical areas 

affected, and given the main causes of death behind such slowdown, no single factor could 

explain the change in trends observed [128]. In Greece, one study reported a significant 

increase in suicides following the implementation, in 2011, of austerity measures [125]. 

However, other study, whilst finding an increase in the prevalence of depressive symptoms 
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during the same period, found a decrease in self-reported suicidality compared to the crisis 

years [126]. 

Evidence from other countries about the negative effects of austerity on health is less 

conclusive. For example, in Spain, overall mortality in the working-age population declined to 

a larger extent after austerity than in the previous years [134]. Among the analysis that tried to 

measure the impact of austerity in a cross-country setting, van Gool and Pearson studied how 

austerity affected 51 health indicators in OECD countries [122]. Comparing the countries with 

higher cuts against the rest, they found that high-cut countries reported fewer alcohol-related 

deaths (some evidence), more obstetric trauma (moderate evidence), fewer respiratory-related 

hospital admissions (some evidence), fewer overall hospital admissions (moderate evidence), 

fewer knee replacement operations (some evidence) and more consumptions of 

pharmaceutical products for the nervous system (some evidence). Another report explored the 

relationship between austerity and public health outcomes across Europe [135]. The review 

found that, whilst mortality and life-expectancy improvements slowed during the years of 

austerity, that this slowdown was more pronounced in northern European countries, where 

few or no austerity measures were implemented, than in southern Europe, where austerity hit 

hardest. Findings from this report also suggest that the UK was the country experiencing the 

largest decline in self-perceived health during austerity, with all age groups reporting worse 

health than before, whereas in the rest of Europe only those aged 15-24 reported worse 

subjective health. With regards to mortality from specific causes, Franklin et al. found that 

countries that implemented strong austerity measures experienced a decline in alcohol-related 

deaths during the period of austerity -whereas those with modest austerity measures saw a 

rise in this type of deaths-. Authors conclude that austerity did not seem to have a large 

impact on mortality, in any direction. What they did observe is an increase in unmet health 

needs in countries experiencing large healthcare cuts, compared to the rest of countries [135].  

In summary, few studies have studied the health consequences of the austerity measures 

implemented from 2010 to 2013 and, whilst most studies propose a negative effect of these 

policies on health, results are inconclusive suggesting that more research is needed [135,136].  
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2.5. Health inequalities and economic crises-austerity 

 

Given the lack of consensus on the effects that recessions in general, and the crisis of 2008 in 

particular, have on health, there is need for more research to clarify the complexity of the 

relation between the economy and health outcomes. Moreover, few studies have taken into 

consideration the possible impacts of austerity policies implemented from 2010 onwards 

outside the UK and Greece; and those that have studied this period have found heterogeneous 

results, highlighting the need for further research in this area [135]. 

There are, as well, two specific aspects that need further evaluation. One is the impact of the 

economic crisis and the following austerity period on health inequalities and the other is the 

possible lagged effects of economic crises and austerity on overall and chronic disease 

mortality. 

Several studies show that the effects of the crisis, and the subsequent austerity, are regressive, 

with a disproportionate impact on low-income household; and that socioeconomic inequalities 

have increased in these periods as a result [137,138]. How the unequal impact of 

crises/austerity is translated into health inequalities depends on whether the counter or 

procyclical hypothesis prevail. If the main relation between the economy and health is 

countercyclical, it would be expected that health inequalities increase during these periods, as 

proposed by some authors [24]. In this regard, some studies have proposed that austerity 

policies have caused an increase in homelessness in the UK [127], as well as an increase in 

mortality in the most deprived areas [130]. However, studies outside the UK have not found 

such increase in inequalities. If, on the other hand, the procyclical hypothesis prevails, it 

would be expected to observe larger improvements in health in lower socioeconomic groups, 

causing an overall decrease in health inequalities. One study in Spain would support this 

hypothesis as it found larger improvements in health in lower socioeconomic groups during 

the last economic crisis, though it did not measure the effect of austerity policies [139]. A third 

hypothesis would be that health improves during economic crises but that its regressive effect 

is not observed in health-related outcomes, like in Japan, where a study found that overall 

health improved during periods of economic downturn but health inequalities increased [140]. 
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Finally, there is a lack of studies analysing the medium and long-term impacts of the crisis of 

2008 and subsequent austerity on health outcomes and on health inequalities. This has been 

highlighted as a research area to be developed, given that there is a time lag between eventual 

changes in health behaviour and mortality from chronic diseases, which are the leading causes 

of death in European countries. The lag effects of economic crisis on health had been proposed 

in previous recessions by Brenner [40], and others [141,142]. Yet, the methods used have been 

widely criticised by other authors [115,143,144]. There is, therefore, still uncertainty about 

whether the 2008-2013 period of crisis-austerity has had any lagged effects on health overall 

and on health inequalities. 
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3. Aim and objectives 

 

3.1. Aim 

 

The aim of this thesis is to determine whether the Great Recession of 2008 is associated with an 

increase in mortality and in health inequalities during the years of the crisis (2008-2010), 

during the years of austerity (2011-2013) and if there is a lagged effect observed in the 

subsequent period (2014-2017). 

3.2. Objectives 

 

a) First objective: 

To investigate whether the relationship between mortality and the business cycle was 

procyclical or countercyclical in Spain during the financial crisis that began in 2008 and 

the subsequent period of austerity; by analysing overall and cause specific mortality 

trends from 2000 to 2016. 

  

b) Second objective: 

To assess the impact of the economic crisis of 2008 and the subsequent years of 

austerity on health behaviours (i.e., tobacco consumption, alcohol intake, diet and 

exercise) and on mortality from chronic diseases; by comparing outcomes during the 

crisis-austerity with the periods before and after. 

 

c) Third objective: 

To assess the impact of the economic crisis of 2008 on mortality inequalities from 

alcohol and substance misuse; analysing mortality trends by educational status from 

acute causes of deaths related to drug abuse and alcohol consumption during the years 

of the crisis (2008-2011) and compare such trends with the years before (2004-2007).  
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d) Fourth objective:  

To analyse the impact of the economic crisis of 2008 and the austerity period (2010-

2013) on inequalities in mortality using various indicators of individual socioeconomic 

status. Analysing the possible acute and lagged effects of these macroeconomic 

fluctuations on mortality inequalities. 
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4. Summary of research conducted by the doctoral 

candidate 

 

4.1. Research activity directly related to the thesis 

 

In May 2018 I had the opportunity to start a 6-month placement at the National Centre of 

Epidemiology (Instituto de Salud Carlos III), working under the direction of Dr Luis de la 

Fuente de Hoz on health inequalities. This placement gave birth to the doctoral thesis here 

presented, under the direction of Professor Gregorio Barrio Anta and Dr María José Belza 

Egozcue.  

The main research outputs of this thesis are summarised in Table 2 and consist of three 

published research articles, one sent for publication and six conference communications. 

 

 

Table 2. Research articles and conference communications directly related to the title of the thesis  

Research articles 

Citation 
Impact factor 

(Quartile) 

Regidor E, Mateo A, Barrio G, Fuente L de la. Mortality in Spain in the Context of 

the Economic Crisis and Austerity Policies. Am J Public Health [Internet]. 2019 

May 16 [cited 2019 May 28];e1–7. Available from: 

https://ajph.aphapublications.org/doi/10.2105/AJPH.2019.305075 

9.3 (Q1) 

Regidor E, Albaladejo R, Mateo A, de la Fuente L, Barrio G, Ortega P. 

Macroeconomic fluctuations, changes in lifestyles and mortality from diabetes: a 

quasiexperimental study. J Epidemiol Community Health [Internet]. 2019 Apr 1 

[cited 2019 Jul 10];73(4):317–23. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/30700493 

3.7 (Q1) 
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Mateo-Urdiales A, Barrio Anta G, José Belza M, Guerras JM, Regidor E. Changes 

in drug and alcohol-related mortality by educational status during the 2008–2011 

economic crisis: Results from a Spanish longitudinal study. Addict Behav. 2020 

May 1;104:106255. 

3.9 (Q1) 

Mateo-Urdiales A, Herrero-Huertas L, Belza MJ,  Barrio G, Regidor E,. Mortality 

inequalities during the economic crisis-austerity (2008-2013) and the 

subsequent period (2014-2017) in Spain: heterogeneous findings depending on 

the measure of socioeconomic position 

Sent for publication 

Conference communications 

Citation Conference 

Mateo A, Guerras JM, Donat M, de la Fuente L, Regidor E, Barrio G. Changes in 

drug and alcohol-related mortality by educational status during the 2008 

economic crisis. Comunicación oral. 

Sociedad Española 

de Epidemiología 

2019 

Donat M, Sordo L, Guerras JM, Herrero L, Mateo A, Barrio G. Diferencias en la 

estimación de la mortalidad atribuible a alcohol en España considerando o no el 

efecto del consumo intensivo episódico. Comunicación oral. 

Sociedad Española 

de Epidemiología 

2020 

Donat M, Sordo L, Guerras JM, Herrero L, Mateo A, Barrio G. 

Evolución de la mortalidad atribuible a alcohol en España durante el período 

2001-2017. Comunicación oral. 

Sociedad Española 

de Epidemiología 

2020 

Donat M, Sordo L, Guerras JM, Herrero L, Mateo A, Barrio G. 

Mortalidad atribuible a alcohol en España en 2001-2017 según comunidad 

autónoma. Comunicación oral. 

Sociedad Española 

de Epidemiología 

2020 

Donat M, Guerras JM, Pérez C, Politi J, Mateo A, Barrio G. Desigualdades 

socioeconómicas en mortalidad relacionada con alcohol en España durante 2012-

2018. Comunicación oral. 

Sociedad Española 

de Epidemiología 

2021 
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4.2. Research activity not directly related to the thesis 

 

Since the beginning of the COVID-19 pandemic in early 2020 I had to redirect part of the 

research efforts, that would have otherwise been dedicated to te thesis, to investigate the 

effects of the global pandemic. This was due to work as an epidemiologist at the Istituto 

Superiore di Sanità, Rome.  

During these two years I have taken part in 15 research articles, three as first author, two as 

second and 10 as co-author. These publications are summarised in Table 3. Whilst not directly 

related to the topic here presented, this extensive research experience has helped me to further 

develop my understanding of epidemiological methods and public health skills, including on 

topics related to this thesis, such as health inequalities. 

 

Table 3. Research articles conducted during the period of the thesis not directly related to 

the title of the thesis. 

Mateo-Urdiales, A., Fabiani, M., Rosano, A., Vescio, M.F., Del Manso, M., Bella, A., 

Riccardo, F., Pezzotti, P., Regidor, E., Andrianou, X.; Socioeconomic patterns and COVID-19 

outcomes before, during and after the lockdown in Italy (2020) (2021) Health and Place, 71, 

art. no. 102642. 

Mateo-Urdiales, A., Alegiani, S.S., Fabiani, M., Pezzotti, P., Filia, A., Massari, M., Riccardo, 

F., Tallon, M., Proietti, V., Del Manso, M., Puopolo, M., Spuri, M., Morciano, C., D'Ancona, 

F., Da Cas, R., Battilomo, S., Bella, A., Menniti-Ippolito, F.; Risk of SARS-CoV-2 infection and 

subsequent hospital admission and death at different time intervals since first dose of 

COVID-19 vaccine administration, Italy, 27 December 2020 to mid-April 2021; (2021) 

Eurosurveillance, 26 (25). 

Mateo-Urdiales, A., Del Manso, M., Andrianou, X., Spuri, M., D'Ancona, F., Filia, A., Rota, 

M.C., Petrone, D., Vescio, M.F., Riccardo, F., Bella, A., Pezzotti, P., Fabiani, M.; Initial impact 

of SARS-Cov-2 vaccination on healthcare workers in Italy– Update on the 28th of March 

2021; (2021) Vaccine, 39 (34), pp. 4788-4792. 

Sacco C, Mateo-Urdiales A, Petrone D, Spuri M, Fabiani M, Vescio MF, et al. Estimating 

averted COVID-19 cases, hospitalisations, intensive care unit admissions and deaths by 

COVID-19 vaccination, Italy, January−September 2021. Eurosurveillance [Internet]. 2021 

Nov 25 [cited 2022 Jan 18];26(47):2101001. Available from: 

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.47.2101001 

Fabiani, M., Mateo-Urdiales, A., Andrianou, X., Bella, A., Del Manso, M., Bellino, S., Rota, 

M.C., Boros, S., Vescio, M.F., D'Ancona, F.P., Siddu, A., Punzo, O., Filia, A., Brusaferro, S., 

Rezza, G., Dente, M.G., Declich, S., Pezzotti, P., Riccardo, F.; Epidemiological characteristics 
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of COVID-19 cases in non-Italian nationals notified to the Italian surveillance system; (2021) 

European journal of public health, 31 (1), 

pp. 37-44. 

Manica, M., Guzzetta, G., Riccardo, F., Valenti, A., Poletti, P., Marziano, V., Trentini, F., 

Andrianou, X., Mateo-Urdiales, A., del Manso, M., Fabiani, M., Vescio, M.F., Spuri, M., 

Petrone, D., Bella, A., Iavicoli, S., Ajelli, M., Brusaferro, S., Pezzotti, P., Merler, S.; Impact of 

tiered restrictions on human activities and the epidemiology of the second wave of COVID-

19 in Italy; (2021) Nature Communications, 12 (1), art. no. 4570. 

Bellino, S., Punzo, O., Rota, M.C., Del Manso, M., Urdiales, A.M., Andrianou, X., Fabiani, 

M., Boros, S., Vescio, F., Riccardo, F., Bella, A., Filia, A., Rezza, G., Villani, A., Pezzotti, P.; 

COVID-19 Disease Severity Risk Factors for Pediatric Patients in Italy; (2020) Pediatrics, 146 

(4). 

Fabiani, M., Ramigni, M., Gobbetto, V., Mateo-Urdiales, A., Pezzotti, P., Piovesan, C.; 

Effectiveness of the comirnaty (BNT162b2, BioNTech/Pfizer) vaccine in preventing SARS-

CoV-2 infection among healthcare workers, Treviso province, Veneto region, Italy, 27 

December 2020 to 24 March 2021; (2021) Eurosurveillance, 26 (17), pp. 1-7. 

Pezzotti, P., Punzo, O., Bella, A., Del Manso, M., Urdiales, A. M., Fabiani, M., Ciervo, A., 

Andrianou, X., Riccardo, F., & Stefanelli, P. (2020). The challenges of the outbreak: the Italian 

COVID-19 integrated surveillance system. The European Journal of Public Health, 30 (Suppl 

5). 

Riccardo, F., Ajelli, M., Andrianou, X.D., Bella, A., Manso, M.D., Fabiani, M., Bellino, S., 

Boros, S., Urdiales, A.M., Marziano, V., Rota, M.C., Filia, A., D'Ancona, F., Siddu, A., Punzo, 

O., Trentini, F., Guzzetta, G., Poletti, P., Stefanelli, P., Castrucci, M.R., Ciervo, A., Di 

Benedetto, C., Tallon, M., Piccioli, A., Brusaferro, S., Rezza, G., Merler, S., Pezzotti, P.; 

Epidemiological characteristics of COVID-19 cases and estimates of the reproductive 

numbers 1 month into the epidemic, Italy, 28 January to 31 March 2020; (2020) 

Eurosurveillance, 25 (49), pp. 1-11. 

Del Manso, M., Andrianou, X., Urdiales, A.M., Vescio, M.F., Rota, M.C., Fabiani, M., Boros, 

S., Bellino, S., Stefanelli, P., Ciervo, A., Punzo, O., Filia, A., Tallon, M., Di Benedetto, C., 

Spuri, M., Pezzotti, P., Riccardo, F., Bella, A.; COVID-19 integrated surveillance in Italy: 

Outputs and related activities [La sorveglianza integrata COVID-19 in Italia: Output e 

attività correlate]; (2020) Epidemiologia e Prevenzione, 44 (5-6), pp. 70-80. 

Punzo, O., Bellino, S.,  ….., Urdiales, A.M., Nisticò, L., Rota, M.C., De Bella, 

M.T., Villani, E.R.; Clinical characteristics of individuals under 40 years of age who died 

with COVID-19 in Italy; (2021) Journal of Medical Virology, 93 (4), pp. 1932-1936. 

Grippo, F., Grande, E., …. ., Urdiales, A.M., Onder, G., Minelli, G.; Evolution of Pathology 

Patterns in Persons Who Died From COVID-19 in Italy: A National Study Based on Death 

Certificates; (2021) Frontiers in Medicine, 8, art. no. 645543. 

Guzzetta, G., Riccardo, F., ….., Urdiales, A.M.,… ., Ruffier, M., Da Re, F.;Impact of a 

nationwide lockdown on SARS-CoV-2 transmissibility, Italy. (2021) Emerging Infectious 

Diseases, 27 (1), pp. 267-270. 

Onder, G., Palmieri, L., …. Mateo Urdiales, A., …. , M., Rocco Villani, E., Zona, A.; 

Nonrespiratory Complications and Obesity in Patients Dying with COVID-19 in Italy; (2021) 

Obesity, 29 (1), pp. 20-23. 
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Abstract 

Objectives: To analyse the mortality trend in Spain before, during, and after the economic 

crisis and austerity policies. 

Methods: We calculated age-standardized annual mortality rates in 2001 through 2016 and 

estimated linear trends in mortality rates during 4 periods (2001–2007, 2008–2010, 2011–2013, 

and 2014–2016) using the annual percentage change (APC). 

Results: All-cause mortality rate decreased during the period 2001 to 2016, although we found 

increases over the previous year. After adjusting for increased influenza activity (P = .743) and 

heat waves (P = .473), we found the greatest declines during the economic crisis (2008–2010) 

and the smallest in the period 2014 to 2016, in which the APC in mortality rates was –2.9 and –

0.6, respectively. The APC before the crisis (2001–2007) and during austerity (2011–2013) was –

2.0 and –2.2, respectively. We observed similar results in mortality from cardiovascular, 

respiratory, and digestive diseases and motor vehicle accidents. Mortality from cancer showed 

the smallest decline during the crisis and the austerity period, whereas suicide increased in the 

period 2011 to 2013. 

Conclusions: Lifestyle changes could explain the decline in mortality during the economic 

crisis. Increased influenza activity and the 2015 heat wave may prevent identifying a possible 

delayed effect of austerity policies in the slowing down of mortality decline in the period 2014 

to 2016. (Am J Public Health. Published online ahead of print May 16, 2019: e1–e7. 

doi:10.2105/AJPH.2019.305075) 
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5.1. Introduction 

 

A recent article in AJPH claimed to show that the downward trend in mortality in Spain 

observed in the first decade of the 21st century changed abruptly in 2011, resulting in a 29% 

higher mortality than expected on the basis of the previous trend [145]. Likewise, in 2015, the 

observed mortality was 41% higher than expected. According to the authors’ calculations, 

between 2011 and 2015 there were 500 000 more deaths than expected in Spain on the basis of 

the previous trend. This figure represents one fourth of the 2 million deaths recorded in those 

5 years. The authors attributed this excess mortality to austerity policies implemented by the 

Spanish national and regional governments during the second half of 2010 to face an economic 

crisis that began in 2008. 

Such an increase in mortality is necessarily a methodological error. Spanish and international 

civil society would have noted such a catastrophe at the time, since in the last 100 years there 

have been only 3 similar mortality increases in Spain: in the 1918 flu epidemic, during the 

Spanish Civil War (1936–1939), and in the first post-war years because of the subsistence crisis. 

In any case, previous empirical evidence refutes these findings. Such a mortality increase 

contradicts various statistical analyses and investigations showing that mortality in 2011 

continued to decline [146,147]. The findings also contradict estimates on life expectancy in 

Spain conducted by international organisations such as Eurostat and the Organisation for 

Economic Co-Operation and Development, which show an increase in 2011 compared with 

2010 [148,149]. Likewise, the mortality indicators developed by the Ministry of Health and the 

World Health Organization (WHO) reflect a clear downward trend in mortality in Spain since 

the beginning of this century, although in some years mortality increased with respect to the 

previous year [150,151]. Increased influenza virus activity during the winter or heat waves in 

summer were probably responsible for these increases [151–155]. 

The authors of the aforementioned study [145] concluded that the austerity policies 

implemented in Spain beginning in 2010 exacerbated the consequences of the 2008 economic 

crisis, as evidenced by the important increase in mortality observed between 2011 and 2015. In 

the present study, we have used the same data employed by those authors to show the 
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evolution of mortality rates during the 21st century in Spain and to assess the extent to which 

this trend changed during and after the economic crisis and austerity policies. 

 

5.2. Methods 

 

We obtained the data on deaths by 5-year age groups and cause of death between 2001 and 

2016 (the last year with available data) from the mortality register developed by the National 

Statistics Institute. The institute was also our source of data on the resident population as of 

July 1 for each calendar year and by 5-year age groups. 

We first calculated the age-adjusted annual mortality rates per 100 000 inhabitants for all 

causes. Given that the influenza virus and heat waves affect older persons in particular, we 

also calculated the age-adjusted mortality rate in people younger than 65 years and in those 

aged 65 years or older. We then calculated the age-adjusted annual mortality rates by cause of 

death. The causes of death in the mortality register are those reported on the medical death 

certificate and are coded using the International Classification of Diseases, 10th Revision 

(Geneva, Switzerland: World Health Organization; 1992). We analysed the following specific 

causes of death: cardiovascular diseases, respiratory diseases, digestive diseases, cancer, motor 

vehicle accidents, and suicide. Weights for age standardization came from the 2013 European 

Standard Population. 

Spain registered a continuous decrease in gross domestic product (GDP) during the last 6 

months of 2008, causing the country to enter an economic recession for the first time in 15 

years [156]. Spain began recovering from the recession in 2014 with a 1.4% increase in GDP. 

During the last years of recession, the Spanish population was also exposed to austerity 

measures—reduced public expenditure and increased taxes—implemented by the 

government. These measures were put into effect from the second 6 months of 2010 until 2014, 

although the most profound measures ended in 2013 [156]. Therefore, we estimated the annual 

percentage change (APC) in the death rate for the periods 2001 to 2007, 2008 to 2010, 2011 to 

2013, and 2014 to 2016. We selected these periods on the basis of the years the economic crisis 

began (2008) and ended (2013), and the date that austerity measures were implemented (2010). 
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For this purpose, we estimated segmented Poisson regression models [157]. The number of 

deaths was the outcome variable, and we included person-years as an offset variable. Each 

model included 4 independent variables: time and 3 interaction terms with time. We defined 

time as a continuous variable from year 2001 to 2016. If B1, B2, B3, and B4 are coefficients of 

the models for time and for each of the interaction terms, B1 reflects the trend in the period 

2001 to 2007, B1+B2 reflects the 2008–2010 trend, B1+ B2+B3 the 2011–2013 trend, and 

B1+B2+B3+B4 the 2014–2016 trend. In a first model we included, as an adjustment variable, the 

age of individuals. In a second model -for deaths from all causes, from cardiovascular, 

respiratory, and digestive diseases and from cancer- we added 2 variables because of their 

probable confounding effect: the presence or absence of increased influenza activity and of 

heat waves. We assigned the presence of influenza to those years in which the Epidemiological 

Surveillance Area of the Carlos III Health Institute detected increased influenza activity in 

Spain or a greater than expected number of deaths in the weeks of greatest flu activity [158]; 

these years were 2002, 2005, 2007, 2012, and 2015. Likewise, we assigned the presence of heat 

waves to the years 2003 and 2015 because, according to the State Meteorology Agency, these 

were the years with the most important heat waves since the beginning of the century [159]. 

The APC is 100*[exp (B1) –1] for the time period 2001 to 2007, 100*[exp (B1 + B2) –1] for 2008 to 

2010, 100*[exp (B1 + B2 + B3) –1] for 2010 to 2013, and 100*[exp (B1 + B2 + B3 + B4) –1] for 2014 

to 2016. To simplify the presentation of results, we did not calculate the APC difference of each 

time period with respect to the APC of other periods. However, such differences can be 

estimated from the results presented. The estimates of the model parameters are shown in 

Table A1 (available in Appendix A), and the information on the goodness-of-fit of models 

compared with hierarchical models with fewer parameters is shown in Table A1 (also 

available in Appendix A). 
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5.3. Results 

 

The all-cause annual mortality rate for the whole population between 2001 and 2016 is shown 

in Table 2 and Figure 3. Overall, we observed a decrease in all-cause mortality rate throughout 

the period, although it increased with respect to the previous year in 2002, 2003, 2005, 2007, 

2012, and 2015. We also observed these fluctuations in the mortality rate for individuals aged 

65 years and older, whereas among those younger than 65 years the all-cause mortality rate 

declined each year with respect to the previous one, although the magnitude in 2014 and 2015 

was quite similar (Table 4). 
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Table 4. Age-Adjusted Mortality Rate per 100 000 Population from All Causes: 

Spain, 2001–2016 

 All-cause mortality per 100.000 population 

Year All ages <65 years ≥65 years 

2001 1091.9 219.9 4691.7 

2002 1092.2 215.9 4709.7 

2003 1110.6 214.4 4810.7 

2004 1046.1 204.7 4519.6 

2005 1064.0 200.9 4627.1 

2006 983.2 194.4 4239.6 

2007 986.1 192.3 4263.4 

2008 956.5 186.6 4134.7 

2009 925.3 178.7 4007.6 

2010 889.8 173.3 3847.5 

2011 875.0 170.4 3783.7 

2012 887.2 166.6 3862.2 

2013 837.8 161.5 3629.5 

2014 829.0 158.4 3597.2 

2015 864.1 158.1 3778.6 

2016 821.4 154.7 3573.6 
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The annual mortality rates for the causes of death analysed from 2001 to 2016 are shown in 

Table 5 and Figure A1 (available in Appendix A). The mortality rate exhibited a decrease for 

all causes of death except suicide in the most recent calendar years. The mortality rate from 

respiratory diseases showed the same fluctuations as mortality from all causes. The mortality 

rates from cardiovascular and digestive diseases declined each year with respect to the 

previous one, except in 2003 and 2015 for cardiovascular diseases and 2002, 2003, and 2015 for 

digestive diseases; the mortality rate from cancer showed a continuous decline. The mortality 

rate from motor vehicle accidents showed a major reduction in the period analysed, although 

it increased in 2014 and 2015. The magnitude of the mortality rate from suicide was similar in 

2006 and 2016, although it experienced several fluctuations between those years. 

 

 

Figure 3. Age-Adjusted, All-Cause Mortality per 100.000 Population: Spain, 

2001–2016 
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Table 5. Age-Adjusted Mortality Rate per 100 000 Population from Several Causes of 

Death: Spain, 2001–2016 

 Mortality per 100.000 population 

Year Cardiovascular 

Disease 

Respiratory 

Disease 

Digestive 

Disease 

Cancer Motor Vehicle 

Accidents 

Suicide 

2001 388.8 116.9 55.4 275.2 13.9 8.2 

2002 383.5 126.3 55.6 269.7 13.1 8.5 

2003 384.5 129.9 56.0 268.8 12.9 8.5 

2004 357.1 113.0 54.2 264.8 11.4 8.4 

2005 356.3 132.4 53.5 258.1 10.4 8.0 

2006 325.4 106.6 51.1 255.4 9.4 7.5 

2007 322.1 114.1 50.1 253.4 8.6 7.4 

2008 306.9 110.4 48.2 249.0 6.7 7.7 

2009 289.9 104.2 47.0 245.9 5.7 7.5 

2010 277.3 93.5 44.5 244.7 5.2 6.8 

2011 265.4 94.4 44.3 243.9 4.7 6.8 

2012 266.4 103.0 43.7 242.9 4.3 7.5 

2013 248.6 89.8 41.7 239.0 4.0 8.2 

2014 241.6 90.0 40.8 232.8 4.1 8.3 

2015 249.3 103.6 42.0 230.8 4.2 7.6 

2016 234.5 91.2 40.4 230.1 4.1 7.5 

 

The results of the time-period analysis are shown in Table 6. After adjustment for the presence 

of increased activity from influenza and heat waves, it can be seen that the all- cause mortality 

rate in the overall population showed the greatest decline in the period 2008 to 2010 and the 

smallest decline in 2014 to 2016. The decline in the second part of the economic crisis and 

during the austerity policies (2011–2013) was slightly greater than before the crisis (2001–

2007). The APCs in the periods 2001 to 2007, 2008 to 2010, 2011 to 2013, and 2014 to 2016 were 

–2.0, –2.9, –2.2, and –0.6, respectively. We observed similar findings in the time-period analysis 

of all-cause mortality rates for people younger and older than 65 years. 
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Table 6. Time Trends in Mortality Rate, From All Causes and From Several Specific Causes of Death, as 

Annual Percentage Change (APC): Spain 2001–2016 

 All causes, APC  Individual causes, all ages, APC 

Time Period All 

Ages 

< 65 y ‡ 65 y  Cardiovascular Disease Respiratory Disease Digestive Disease Cancer Motor Vehicle Accidents Suicide 

Model 1a           

2001–2007 –2.1 –2.6 –2.0  –3.5 –1.4 –2.0 –1.5 –8.2 –1.8 

2008–2010 –3.4 –3.4 –3.3  –5.0 –5.7 –3.9 –1.0 –17.3 –3.9 

2011–2013 –1.8 –2.5 –1.6  –3.2 –1.0 –2.3 –0.9 –5.9 6.0 

2014–2016 –0.3 –1.2 –0.1  –1.5 0.8 –0.7 –1.2 0.6 –2.7 

Model 2b           

2001–2007 –2.0 –2.5 –2.0 –3.4 –1.5 –2.0 –1.5 ...  ...  

2008–2010 –2.9 –3.3 –2.9 –4.6 –4.0 –3.7 –1.0 ...  ...  

2011–2013 –2.2 –2.5 –2.1 –3.6 –2.6 –2.5 –0.9 ...  ...  

2014–2016 –0.6 –1.4 –0.4 –1.8 0.2 –0.9 –1.2 ...  ...  

 

The time-period analysis of mortality rates for cardiovascular, respiratory, and digestive 

diseases showed results similar to those observed for all-cause mortality, although the APC in 

the period 2014 to 2016 was positive for respiratory diseases. After adjustment for the presence 

of increased activity from influenza and heat waves, the APCs in the periods 2001 to 2007, 

2008 to 2010, 2011 to 2013, and 2014 to 2016 were, respectively, –3.4, –4.6, –3.6, and –1.8 in 

cardiovascular mortality, –1.5, –4.0, –2.6, and 0.2 in respiratory mortality, and –2.0, –3.7, –2.5, 

and –0.9 in digestive mortality. The APC for cancer was highest in the period 2001 to 2007 and 

lowest during the crisis periods. The decreases in motor vehicle fatalities were intense in the 

first 3 time periods, especially in the first part of the economic crisis (2008–2010), with an APC 

of –17.3, whereas in 2014 to 2016 the APC was positive (0.6). The greatest decrease in the 

suicide mortality rate was in the first part of the economic crisis, with an APC of –3.9, whereas 

it was positive in 2011 to 2013 (6.0). 

 

5.4. Discussion 

 

After adjustment for the presence of increased influenza activity and heat waves, the 

downward trend in all-cause mortality in Spain showed the greatest annual decline in the 

period 2008 to 2010, the first part of the economic crisis, and the smallest in 2014 to 2016, after 

the crisis. The APC in the mortality rate in the second part of the economic crisis, during the 
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implementation of austerity measures (2011–2013), was similar to the APC before the crisis 

(2001–2007). The trend in mortality from cardiovascular, respiratory, and digestive diseases 

was similar to the trend in all-cause mortality. By contrast, the upward trend in mortality from 

cancer showed the smallest decline in the 2 periods of the economic crisis. With regard to 

external causes of death, the important reduction in mortality from motor vehicle accidents, 

especially in the first part of the economic crisis, was inverted in the period 2014 to 2016, 

whereas suicide mortality, which showed the greatest decline in the first part of the economic 

crisis, showed an important rise in the second part of the economic crisis, during the 

implementation of the austerity measures.  

5.4.1. Comparison With Other Studies and Possible Explanations 

Our findings confirm that the results of the study mentioned in the introduction are wrong 

[145]. All-cause mortality in Spain did not increase beginning in 2011, but rather continued to 

decline, although the magnitude of the decline in the period 2014 to 2016 was smaller than in 

the previous time periods. The authors of that work used different weightings to calculate the 

age-adjusted annual mortality rate before 2011 and the subsequent period, which strongly 

distorted the between-period comparison, as noted in an editorial comment accompanying the 

article [160]. Several previous studies have shown that during economic crises, short-term 

cancer mortality does not vary, whereas mortality from cardiovascular, respiratory, and 

digestive diseases and from motor vehicle accidents decreases and suicide mortality increases 

[42,66,68,79,161–164]. Our time-period analysis reveals similar findings in Spain, except for 

cancer and suicide. Given the long induction period required for development of 

cardiovascular, respiratory, and digestive diseases, a more intense decrease in mortality 

during the economic crisis compared with other periods could be more the result of 

improvements in prognosis than of decreases in incidence. A hypothetical improvement in 

treatment is implausible. The adoption of healthy lifestyles—decreased smoking and alcohol 

consumption [165,166]—likely contributed to the important reduction in mortality from these 

diseases. It is known that smoking is a risk factor for mortality in patients with cardiovascular 

or respiratory diseases or other chronic diseases [167–169]. Alcohol consumption has also been 

associated with decreased survival in patients with chronic diseases [169,170]. In Spain, per 

capita cigarette and alcohol consumption decreased more during the economic crisis than in 
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the previous period [165,166]. The decline in commercial and recreational transportation 

contributed to reduced mortality from motor vehicle accidents, and to lower mortality from 

respiratory diseases due to reduced air pollution. Furthermore, it has been observed that in 

oncology patients, concurrent cardiovascular and other chronic diseases affect the mortality 

risk from cancer [171]. The smaller decline in cancer mortality during the economic crisis 

could be a result of cancer deaths during that time among individuals who, in the absence of 

the crisis, would have died from concurrent cardiovascular or respiratory diseases.  

Because of its low magnitude, suicide mortality did not contribute to an all-cause mortality 

trend, but the findings observed were unexpected. In Spain, there was an increase in suicides 

in 2008 with respect to 2007—especially among men, as some authors have reported [172]. 

This finding is consistent with different studies that show increased short-term mortality from 

suicide with economic crises [79,162–164]. In 2010, however, suicide mortality decreased 

greatly. The definitive implementation in that year of a new medical death certificate, which 

included changes in the reporting procedure of violent deaths with respect to the previous 

medical certificate, could have contributed to this decrease. Beginning in 2012, there was a 

significant increase in the number of suicides. This increase was probably due to a more 

precise assignment of the cause of death in violent deaths with judicial intervention— that is, 

it was possible to assign specific causes of death to deaths previously coded as poorly defined 

causes. This would explain the extraordinary increase observed in the period 2011 to 2013, as 

other authors have also noted [173]. In fact, the National Statistics Institute warns of the 

difficulties of comparing mortality rates from suicides in those years [174]. Beginning in 2014, 

suicide mortality again decreased intensely, perhaps because of an attenuation of the 

administrative practice aimed at recovering poorly defined causes of death. This poor 

classification of deaths from suicide explains the heterogeneous results in studies of the 

economic crisis and suicide in Spain, since the findings depend on the calendar years analysed 

in each study [146,172,173,175]. 

A previous study showed little variation in the mortality rates for older people in Spain 

during the economic crisis compared with the decrease in the previous period [176]. The 

authors attributed this finding to the effect of the austerity measures. Our findings show that 

during the implementation of austerity measures, in the period 2011 to 2013, the decline in all-
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cause mortality slowed, although when we adjusted for increased influenza activity and heat 

waves, the decrease was similar to that observed before the crisis. The same thing occurred 

with mortality from cardiovascular, respiratory, and digestive diseases. By contrast, cancer 

mortality declined very little in the period 2011 to 2013. The concurrent cardiovascular and 

other chronic diseases in oncology patients previously mentioned is the most reasonable 

explanation, because there is no reason to think that the austerity measures would have 

specifically affected the care of cancer patients and not others. In addition, the low decrease in 

cancer mortality was also observed during the economic crisis of 2008 to 2010, a period in 

which the health care expenditure in Spain grew by 5.1%, according to Eurostat. 

Our findings differ from those of a previous study on the effects on mortality of austerity 

policies implemented since 2010 in England [131]. The authors of that study attributed an 

immediate effect of the austerity policies on mortality in the English population, since they 

found a stabilization of the mortality trend in the period 2011 to 2014 with respect to the 

decline observed in the previous period. It is possible that the effect of the austerity measures 

in Spain was not immediate, as some authors have suggested [19]. However, a large part of 

this slowing down of the mortality decline in the period 2014 to 2016 was due to the high 

mortality in 2015. That year, there was an increase in winter deaths in Spain as well as many 

European and non-European countries, probable due to influenza virus, which affected not 

only the elderly but also younger persons [155]. In fact, mortality in Spain among people 

younger than 65 years varied little between 2014 and 2015. Furthermore, mortality—especially 

from respiratory diseases—may have increased in 2015 because of a summer heat wave. The 

summer of 2015 was the second hottest in several decades in Spain and other places 

worldwide [177]. Some authors noted that in the United Kingdom, the percentage increase in 

deaths in 2015 with respect to 2014 had not been seen in the last 50 years [178]. Something 

similar happened in other high-income countries [179]. In fact, in carrying out a similar 

analysis using the information available in several countries, we observed that there was a 

slowdown in the decline in mortality in the period 2014 to 2016, both in countries with 

important austerity policies, such as Greece and Croatia, and in countries where austerity 

policies were less drastic, like Germany (Table A3, available in the Appendix A). This may 

explain why adjusting for the presence of increased influenza activity in winter and heat 
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waves in summer did not completely attenuate the increased mortality of 2015 in the 2014 to 

2016 trend in Spain. 

On the other hand, several studies have found that all-cause mortality would tend to decline 

faster in economic recessions than in expansions [42,66,161]. Mortality from motor vehicle 

accidents increased in the period 2014 to 2016 because of the economic recovery. Their 

contribution to the trend in all-cause mortality was marginal, though, since such deaths 

represent only 0.5% of the total. 

However, changes in lifestyle—cigarette and alcohol consumption stabilized beginning in 

2013 after the previous decline [165,180]—and their impact on cardiovascular, respiratory, and 

digestive mortality, could have contributed to the deceleration of the all-cause mortality trend. 

Aside from the austerity measures, in 2012 the Spanish government enacted a regulation 

restricting the access of undocumented immigrants to the health system [19,160]. However, 

there is no evidence that this restriction was actually carried out—probably because the 

regional governments did not apply this national measure and because the measure did not 

restrict the access of undocumented immigrants to emergency services [19]. In any case, the 

possible impact of this measure on the trend in mortality in the period 2014 to 2016 would 

have been small, given that such immigrants represent a very small percentage of the 

population. Furthermore, most of them are young adults, who have low mortality. 

5.4.2. Strengths and limitations 

Unlike the study referred to in the introduction [145], our study’s use of the same standard 

population made it possible to observe the fluctuations in the annual mortality rate between 

2001 and 2016. Furthermore, adjustment for the factors responsible for these fluctuations 

allowed us to estimate the trends in all-cause mortality and mortality from various causes of 

death in different time periods, including those of the economic crisis and austerity policies. 

The adjustment has modified the trend in mortality from cardiovascular diseases and, above 

all, respiratory diseases, since they are the causes of death where the fluctuations are more 

evident. 
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The goodness-of-fit indicators of the Poisson models (Pearson c2 and deviance statistics) 

reflect overdispersion, which is common for count data. Therefore, we also estimated negative 

binomial regression models. These models reflect a good fit of the data, and the B parameters 

of the different time periods do not contradict the findings we obtained with the Poisson 

models. 

The inclusion of age as an adjustment variable would be inadequate if, in each time period, the 

linear trend was ascending in some age groups but descending in others. Inspection of the 

evolution of mortality risk at different ages in the time periods analysed suggested that this 

was not the case [181]. 

We did not assess the possible impact of the immigrant population on the findings. Among 

those aged younger than 65 years, the immigrant population represented 7% of the population 

residing in Spain in 2001. This percentage increased to 15% in 2008 and then fell to 14% in 2016 

[182]. Given that mortality for most immigrants is lower than for the native population 

[183,184], the inclusion of immigrant status as an adjustment variable would have increased 

the downward trend in mortality in this age group after 2008. This potential impact does not 

affect the trend in mortality of the population aged older than 65 years, since the proportion of 

immigrants among the residents of this age group remained around 3% between 2001 and 

2016 [182]. Consequently, the impact on the mortality of the population as a whole is of little 

importance given that the majority of deaths occurred among people aged older than 65 years. 

We cannot know what the mortality trend would have been in the period 2014 to 2016 if there 

had not been such high mortality in 2015 and if the economic recovery had not occurred. Thus, 

we cannot rule out a possible delayed effect of the austerity measures on mortality in this 

period. Nor would having definitive data on deaths in 2017 help to clarify this possible effect, 

given the intense heat wave—the third most severe in Spain in recent decades—and the 

elevated influenza activity in that year [185,186].  
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5.5. Conclusions 

 

Mortality in Spain since the beginning of the present century has shown a downward trend, 

which was greater during the economic crisis. During the implementation of the austerity 

measures the decline in mortality slowed, although when we adjusted for increased influenza 

activity and heat waves, the decrease in the period 2011 to 2013 was similar to that observed 

before the economic crisis. The high mortality in 2015, probably caused by increased influenza 

activity and the summer heat wave that year, may prevent identifying a possible delayed 

effect of austerity policies in the slowing down of mortality decline in the period 2014 to 2016.  
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Abstract 

Background: To evaluate trends in diabetes-related health behaviours and mortality from 

diabetes and other chronic diseases in the Spanish population before, during and after the 

2008 economic crisis.  

Methods: Annual population measurements were obtained from national surveys and 

administrative registries for 2004–2016. Using segmented regression analysis, we calculated 

the annual percentage change (APC) in 2004–2007, 2008–2010, 2011–2013 and 2014–2016 in risk 

behaviours (smoking, alcohol consumption, obesity and meals away from home), in healthy 

behaviours (fruit and vegetable intake and physical activity) and in mortality rates from 

diabetes, cardiovascular disease and cancer. 

Results: In general, during the economic crisis (2008– 2013), the Spanish population reduced 

risk behaviours and improved healthy behaviours as compared with the trend observed 

before and afterwards. Diabetes mortality decreased more during the crisis than before or 

afterwards. The APC in each time interval was −3.3, –3.7, −4.4 and −2.6 in all-age mortality and 

−2.9, –5.2, −6.7 and −1.3 in premature mortality (less than 75 years). Only in older people (≥75 

years) diabetes mortality showed similar decline before and during the crisis. Mortality from 

cardiovascular disease also declined more during the crisis, except for all-age mortality and 

older people in the second part of the crisis, whereas the downward trend in cancer mortality 

was smaller during the crisis years. 

Conclusions: During the 6 years of the economic crisis in Spain, the favourable changes in 

health behaviours were accompanied by an important reduction in diabetes mortality in the 

population. 
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6.1. Introduction 

 

Diabetes has become one of the leading causes of morbidity and mortality worldwide [187]. 

The WHO considers diabetes one of the priority non-communicable diseases to implement 

national plans of action [188]. Thus, identifying those circumstances that decrease the 

population risk of diabetes and/ or improve patient prognosis is an essential public health 

task.  

Several follow-up observational studies and randomised clinical trials have shown that 

healthy behaviours, such as weight reduction, physical activity, consumption of fruits and 

vegetables, eating food prepared at home, not smoking and moderate alcohol consumption 

reduce the risk of diabetes, both in healthy subjects and in those with increased risk of 

diabetes [189–194]. Likewise, the adoption of healthy habits in patients with diabetes, through 

various intervention strategies in randomised trials, improves glycaemic control and decreases 

mortality [195–198]. However, it is unknown to what extent changes in frequency of these 

behaviours modify the population burden of diabetes [199]. A natural experiment, identifying 

trends in diabetes mortality during periods of population changes in health behaviours, is an 

alternative methodology to evaluate the impact of these changes on population burden of 

diabetes. 

The years of economic crisis and subsequent economic recovery are examples of such 

changing periods. Various studies have evaluated the relationship between macroeconomic 

fluctuations and mortality from chronic diseases in wealthy countries [66,67,72,139,162]. In 

general, the downward trend in cardiovascular mortality is greater during the years of 

economic recession than during those of economic growth, whereas the downward trend in 

cancer mortality changes little during these fluctuations. These findings have been attributed 

to population changes in health behaviours and their short- term impact on cardiovascular 

mortality [62,66,72,200]. However, it is less plausible that changes in health behaviours would 

have a relevant short-term impact on cancer mortality. Diabetes is another chronic disease that 

shares risk factors with cardiovascular diseases and cancer, but few studies exist on the 
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relationship between macroeconomic fluctuations and diabetes mortality in wealthy countries, 

although a similar evolution to cardiovascular mortality would be expected. 

Spain, like other countries, has recently experienced important macroeconomic fluctuations, as 

consequence of the economic crisis beginning in 2008 and not overcome until 2014. 

Accordingly, the objective of this study is to show trends in diabetes-related health behaviours 

and in mortality from diabetes, cardiovascular diseases and cancer in Spain before, during and 

after this economic crisis. 

 

6.2. Methods 

 

6.2.1. Measures and data sources 

The study covered the period between 2004 (first year with available data for health 

behaviours considered) and 2016 (last year with available mortality data). The macroeconomic 

fluctuations were characterised by the annual gross domestic product (GDP) from the World 

Bank. The diabetes-related health behaviours analysed were tobacco smoking, alcohol 

consumption, fruit and vegetable intake, obesity, physical activity and dinning away from 

home. The data came from consistent sources whose collection procedures did not vary 

throughout the study period. We calculated annual population indicators for health 

behaviours and annual mortality rate from diabetes, cardiovascular disease and cancer. Tables 

B1 and B2 in the Appendix B list the indicators and the data sources used.  

Tobacco smoking indicator refers to the number of cigarettes sold per inhabitant aged ≥15 

years and came from the sales statement made by the official distributors of tobacco products 

to the Finance Ministry. 

The data on alcohol and fruit and vegetable consumption are from the survey ‘Panel of Food 

Consumption’ carried out by the Ministry of Food in a representative sample of homes. This 

survey consists of daily collection, using an optical reader, of products that are purchased or 

enter the home. The results are published and broken down by food groups per household. 

Alcoholic beverages are grouped as wines, beer or similar and spirits. These beverages were 
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assigned an alcohol percentage by volume of 13.0, 4.5 and 40.0, respectively. To calculate the 

total consumption of pure alcohol, we multiplied the decilitres of each beverage by the 

percentage of alcohol by volume. 

The data on obesity came from the National Health Survey and refer to subjects aged ≥18 years 

with a body mass index of ≥30 kg/m2, based on self-reported height and weight. We calculated 

the age-adjusted prevalence of obesity. In some years when the survey was not conducted, we 

calculated the prevalence of obesity by linear interpolation. 

The indicator of physical activity was going to gyms. These data and the data on dinners away 

from home were obtained from the Survey on Media Consumption. This survey was carried 

out in a sample of the population aged ≥15 years, which collects information on various 

lifestyles, including whether those inter- viewed had gone to a gym or had dined outside the 

home any time in the last 30 days. The age-adjusted prevalence of these behaviours was 

estimated from these data. 

Moreover, we calculated the age-adjusted annual mortality rates per 100 000 inhabitants from 

diabetes, cardiovascular disease and cancer for the whole population, for those under age 75 

years (premature death) and for elderly (75 years and older). Half of premature deaths from 

diabetes and cardiovascular diseases have been attributed to unhealthy behaviours [201], 

while deaths in older people are highly dependent on the quality of healthcare. Data on the 

number of deaths and of inhabitants came from the National Statistics Institute. Weights for 

age standardisation came from the 2013 European Standard Population. 

6.2.2. Statistical analysis 

The linear trend in GDP, lifestyles and mortality rates during the four-time intervals analysed 

(2004–2007, 2008–2010, 2011– 2013 and 2014–2016) were characterised using segmented linear 

regression models, where the outcomes were the natural logarithms of GDP, health 

behaviours indicators and mortality rates. Each model included four independent variables: 

time and three interaction terms with time. Time was defined as a continuous variable from 

2004 to 2016. If β1, β2, β3 and β4 are model coefficients of the models for time and interaction 

terms, β1 reflects the trend before the crisis, β1+ β2 reflects the trend in 2008–2010, β1+ β2+ β3   

reflects the trend in 2011–2013 and β1+ β2+ β3+ β4 reflects the trend after the crisis. To present 



66 
 

the trends in each interval, we estimated the annual percentage change (APC) and its 

statistical significance. 

 

6.3. Results 

 

The economic decline in Spain was greater in the second part of the economic crisis. The APC 

in GDP in 2004–2007, 2008– 2010, 2011–2013 and 2014–2016 was 4.1, –0.9, −2.1 and 2.7, 

respectively (Table 7). 

 

Table 7. Time trends in gross domestic product and in health behaviours related to diabetes and other 

chronic diseases before, during and after the 2008 economic crisis in the Spanish population 

Gross domestic product and 
lifestyles 

2004–2007 (before 

crisis) 

2008–2010 (during crisis) 2011–2013 (during 

crisis) 

2014–2016 (after crisis) 

APC P value APC P value APC P value APC P value 

Gross domestic product 4.1 <0.001 −0.9 0.022 −2.1 <0.001 2.7 <0.001 

Lifestyles     

Tobacco −1.9 0.189 −8.3 <0.001 −13.5 <0.001 −1.1 0.439 

Alcohol −0.1 0.876 −2.3 0.024 −0.2 0.831 2.1 0.059 

Intake of fruit and vegetables −0.1 0.831 2.1 <0.001 1.2 0.026 −1.9 0.003 

Obesity 3.8 0.003 0.5 0.508 0.3 0.727 0.8 0.377 

Away-from-home dinners −0.2 0.778 −3.3 <0.001 −1.6 0.009 3.2 <0.001 

Going to a gym 0.2 0.861 4.4 0.001 1.6 0.125 7.1 <0.001 

Annual percentage change (APC) and p value* 

*The following segmented linear regression model has been estimated for each dependent variable (Y), either the gross domestic product or each of the lifestyles: Log (Y)= 

β0+ β1 time+ β2 (time × slope change 2008 vs 2007) + β3 (time × slope change 2011 vs 2010) + β4 (time × slope change 2014 vs 2013)+e 

The trend of the Log (Y) in the time intervals 2004–2007, 2008–2010, 2011–2013 and 2024–2016 is β1, β1+ β2, β1+ β2+ β3 and β1+ β2+ β3 + β4, respectively.  

The p value for the trend in each interval was obtained by calculating the magnitude of the Student’s t-test with n−4 df: tn−4 =│∑ βi│/SE (∑βi). 

The variance of the trend (∑βi) in each time interval is VAR (∑βi) +2 COV (B¡, B¡+1), and the SE of the trend is the square root of the variance. 
The APC in the dependent variable (Y) is 100 × [exp (β1)−1] for the time interval 2004–2007, 100 × [exp β1+β2)−1] for the time interval 2008–2010, 100 × [exp (β1+β2+β3) -1] for the time 
interval 2010–2013 and 100 × [exp (β1+β2+β3+β4)−1] for the time interval 2014–2016. 

 

Figure 4, Table B1 on the Appendix B and Table 7 show the evolution of tobacco, alcohol and 

fruit and vegetable consumption. Tobacco smoking showed a downward trend, although the 

largest and significant decline occurred during the crisis, especially in 2011–2013. Per-capita 

annual cigarettes sales decreased from 2418 in 2007 (immediately before crisis) to 1264 in 2013 

(last year of crisis). The APC for tobacco smoking in the different time intervals was −1.9, −8.3, 

−13.5 and −1.1, respectively. Alcohol consumption showed a significant decline in the first part 
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of the crisis and a significant postcrisis increase. Annual alcohol consumption per household 

decreased from 26.2 dL of pure alcohol in 2007 to 24.0 dL in 2013 and 25.2 dL in 2016. The APC 

for alcohol in the different time intervals was −0.1, –2.3, −0.2 and 2.1, respectively. Fruit and 

vegetable intake showed a significant increase during the crisis and a significant decrease after 

the crisis, going from 175.9 kg in 2007 to 191.3 kg in 2013 and to 182.2 kg in 2016. The APC for 

fruits and vegetables consumption in the different time intervals was −0.1, 2.1, 1.2 and −1.9, 

respectively. 
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Figure 4. Tobacco, alcohol and fruit and vegetables consumption in Spain, 

2004-2016. The shaded area (2008–2013) reflects the period of economic crisis. 
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Figure 5. Age-adjusted prevalance of obesity, away-from-home dinner and 

going to a gym (5%). Spain, 2004-2016. The shaded area (2008– 2013) reflects the 

period of economic crisis. 

 



70 
 

Figure 5, Table B1 on the Appendix B and Table 7 show the evolution of the obesity indicators, 

dining away from home and gym attendance. The obesity prevalence showed an upward 

trend, although the rise was lower during the crisis. The APC for obesity in each time interval 

was 3.8, 0.5, 0.3 and 0.8, respectively. The prevalence of away-from-home dinners declined 

significantly during the crisis and increased significantly later, going from 51.6% in 2007 to 

44.1% in 2013 and 47.8% in 2016. The APCs for away-from-home dinners in the different time 

intervals was −0.2, –3.3, −1.6 and 3.2, respectively. Finally, the prevalence of gym attendance 

increased more in the first part of the crisis than in the previous period, although the greatest 

increase was observed after the crisis. The APC for going to a gym at the different time 

intervals was 0.2, 4.4, 1.6 and 7.1, respectively. 

Table B2 on the Appendix B and Table 8 show the evolution of mortality rates from diabetes, 

cardiovascular disease and cancer. For all three diseases, a downward trend was observed 

through 2004–2016. This decline was significant in the four-time intervals analysed, except for 

diabetes mortality before the crisis (population aged <75 years) and after the crisis (all ages 

and older people) and for cardiovascular disease mortality after the crisis. Diabetes mortality 

showed the greatest decline during the economic crisis, except in older people who showed 

similar decline before and during the crisis. The APC in the different time intervals was −3.3, –

3.7, −4.4 and −2.6, respectively, for all-age mortality from diabetes, and was −2.9, –5.2, −6.7 and 

−1.3 for premature mortality from this disease. Mortality from cardiovascular disease also 

showed the greatest decline during the economic crisis, except for all-age mortality and older 

people in the second part of the crisis, which was lower than before the crisis. The APC in the 

different time intervals was −3.9, –4.7, −3.3 and −1.8, respectively, for  all-age  mortality  and  

was −3.4, –5.6, −3.6 and −0.8 for premature mortality from these diseases. For its part, the 

downward trend in cancer mortality was lower during the crisis than before or afterwards. 

Figure 6 shows the evolution of mortality rates in all aged and in population aged <75 years.  
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Table 8. Time trends in mortality rate by cause of death, before, during and after the 2008 economic crisis 

in the Spanish population 
 

Causes of death (ICD-10 code†) 

2004−2007 (before 

crisis) 

2008−2010(during 

crisis) 

2011−2013(during 

crisis) 

2014− 2016 (after 

crisis) 

APC P value APC P value APC P value APC P value 

All ages 

Diabetes mellitus (E10-E14) −3.3 0.033 −3.7 0.014 −4.4 0.009 −2.6 0.057 

Cardiovascular diseases (I00-

I99) 

−3.9 0.002 −4.7 <0.001 −3.3 0.003 −1.8 0.071 

Cancer (C00-C97) −1.5 0.001 −0.9 0.007 −0.9 0.004 −1.4 0.001 

Premature mortality (<75 years old) 

Diabetes mellitus (E10-E14) −2.9 0.062 −5.2 0.002 −6.7 <0.001 −1.3 0.037 

Cardiovascular diseases (I00-

I99) 

−3.4 <0.001 −5.6 <0.001 −3.6 <0.001 −0.8 0.080 

Cancer (C00-C97) −1.7 <0.001 −1.2 0.001 −1.2 0.002 −1.6 <0.001 

Mortality in the elderly (75 years and older) 

Diabetes mellitus (E10-E14) −3.4 0.037 −3.3 0.031 −3.4 0.029 −2.9 0.071 

Cardiovascular diseases (I00-

I99) 

−4.0 0.004 −4.4 0.001 −3.2 0.009 −2.1 0.077 

Cancer (C00-C97) −1.3 0.002 −0.7 0.040 −0.6 0.055 −1.3 0.002 

Annual percentage change (APC) and p value.* 

*The following segmented linear regression model has been estimated for each mortality rate (Y): 

Log (Y)=β0+ β1 time+ β2 (time × slope change 2008 vs 2007) + β3 (time × slope change 2011 vs 2010) + β4 (time × slope change 2014 vs 2013)+e. 

The trend of the Log (Y) in the time intervals 2004–2007, 2008–2010, 2011–2013 and 2024–2016 is β, β1+ β2, β1+ β2+ β3 and β1+ β2+ β3+ β4, respectively.  

       The p value for the trend in each interval was obtained by calculating the magnitude of the Student’s t-test with n−4 df: tn−4 =│∑ βi│/SE (∑βi). 

       The variance of the trend (∑βi) in each time interval is VAR (∑βi) +2 COV (B¡, B¡+1), and the SE of the trend is the square root of the variance. 

The APC in the dependent variable (Y) is 100 × [exp (β1)−1] for the time interval 2004–2007, 100 × [exp β1+β2)−1] for the time interval 2008–2010, 100 × [exp 

(β1+β2+β3) -1] for the time interval 2010–2013 and 100 × [exp (β1+β2+β3+β4)−1] for the time interval 2014–2016. 
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6.4. Discussion 

 

6.4.1. Main findings 

During the last great economic crisis (2008–2013), the Spanish population reduced health-

related risk behaviour (smoking, alcohol consumption, obesity and dining away from home) 

and improved healthy behaviour (fruit and vegetable consumption and physical activity) as 

compared with trends observed in the immediately preceding period (2004–2007). Those 

favourable trends were inverted after the crisis (2014–2016), except for physical activity, which 

continued its upward trend. 

Figure 6. Age-adjusted mortality per 100 000 persons from diabetes, 

cardiovascular (C-V) disease and cancer in Spain (2004–2016). The shaded area 

(2008–2013) reflects the period of economic crisis. 
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Diabetes mortality, especially premature mortality, also showed a greater decline during the 

economic crisis than in the preceding and subsequent periods. The downward trend in 

cardiovascular mortality was highest basically in the first part of the economic recession, while 

the decline in cancer mortality slowed down during the recession. 

6.4.2. Strengths and limitations 

The analysis of mortality from these three causes of death, strongly related to health 

behaviours, has shown the great importance of modifying health behaviours to reduce the 

burden of diabetes in the population. Identifying the factors that increase or decrease the risk 

of a health disorder in individuals, or that improve or worsen their prognosis, is the first step 

to reduce the population disease burden. Knowing the evolution of mortality from this 

disorder, compared with changes occurring in risk or protective factors in the population, is a 

second step, since it suggests that these changes may have contributed decisively to reduce the 

population disease burden [202]. However, to show these changes, we need routine data 

sources with consistent methodology over time, as in our study. 

Conducting these studies in periods of substantial changed in exposure to these factors, as 

occurred in Spain during 2008– 2013 economic crisis, reduces the probability of confounding 

due to the secular trend and increases the confidence with which the variation in health 

disorder can be attributed to that change [203]. However, since there may be unmeasured 

confounders influencing trends in diabetes, cardiovascular diseases and cancer mortality and 

moreover the counterfactual scenario in the absence of macroeconomic fluctuations is 

unknown, we cannot attribute causality to the health behaviours changes studied. 

During economic crises, it has been observed in other countries increases in healthy 

behaviours in the population, such as doing physical activity, cooking at home or 

consumption of fruits and vegetables, and a reduction in risky health behaviours such as 

smoking or alcohol consumption [62,200,204–206]. In our study, in which we divided the crisis 

into two parts, favourable trends in health behaviours were mainly observed in the first part, 

although the crisis was more intense in the second part. The exception was smoking. The 

implementation of a comprehensive smoke-free law, on January 2011, could have contributed 

to a greater decline in the second part. The reduction in the number of cigarettes reflects a 
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decrease in both current smoking prevalence and heavy smoking prevalence (≥20 

cigarettes/day) [207]. 

Regarding per capita consumption of alcohol (generally based on alcohol sales data), there is 

evidence of strong ecological correlation with heavy drinking prevalence from self-reports 

surveys [208,209]. Studies in other countries have also attributed the lower alcohol 

consumption during economic crises to reduced heavy drinking, since the prevalence of 

regular drinkers remained stable [205,206]. Likewise, some studies in Spain suggest that daily 

drinkers’ prevalence remained stable during the economic crisis, whereas high-risk drinking 

prevalence declined [207,210]. 

We analysed the indicator ‘going to gyms’ because data allowing comparison of physical 

activity prevalence in the Spanish population during the entire period analysed were lacking. 

It is known that the percentage of the Spanish population that does some type of physical 

activity increased by 14% between 2011 and 2014 [207], and our study indicates a similar 

increased in gym attendance prevalence in the same period, which support the validity of this 

indicator to estimate trend in physical activity in Spain. Likewise, a previous study found that 

the sociodemographic pattern in the proportion of population that going to gyms is similar to 

that observed with the proportion of population that performs physical activity [211]. 

This is the first study in a wealthy country that shows concur- rent changes in the main 

macroeconomic variable (GDP) in diabetes-related health behaviours and diabetes mortality. 

The findings support the results of various studies on macroeconomic fluctuations and 

immediate or short-term changes in mortality from different chronic diseases in wealthy 

countries. However, a study analysing mortality from various causes of death in Finland, 

Greece and Iceland before and after the 2008 crisis did not find conclusive results on diabetes 

mortality [212], and another study in the Cuban population showed favourable changes in fat 

intake, physical activity, number of cigarettes consumed and obesity prevalence during 1990s 

Cuban economic crisis, whereas the accelerated decline in diabetes mortality occurred in the 

following years [213]. The replication of similar studies else- where will make it possible to 

determine if the delayed impact of lifestyle changes on mortality could be associated to 

country’s economic development. 
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6.4.3. Possible explanations 

It is known that obesity, smoking and heavy alcohol consumption increase diabetes risk and 

reduce the survival of patients with diabetes [169,189,192,214,215]. Likewise, several 

prospective studies show that physical activity and intake of different food groups, including 

fruits and vegetables, reduce diabetes incidence and premature mortality in patients with 

diabetic [169,189,194,215,216]. It has also been seen that foods prepared outside the home have 

a higher energy content than meals prepared at home and that the frequency of away-from-

home meals is associated with the development of obesity and diabetes [217,218]. In addition 

to observational studies, several intervention studies have shown that diabetes incidence 

decreases after adopting a healthy diet, increasing physical activity and reducing body weight 

[219–221]. 

This knowledge suggests that favourable health behaviour changes during the economic crisis 

could have led to a decreased incidence of diabetes and/or to improvements in prognosis of 

diabetes patients and consequently to a greater reduction in diabetes mortality in this period. 

Reduced income and/or increases availability of leisure time during the economic recession 

could have facilitated the favourable changes in health behaviour. Although going to gym 

means costs making it less affordable when income declines, it is possible that the availability 

of public gyms has made possible the increase in the frequency of gyms users. In fact, the 

availability of total gyms was not related to the frequency of users in a previous study [211]. 

As the most harmful consequence of economic crises is employment loss, these changes are 

probably greater in working-age people. This would explain the important decline in 

premature mortality from diabetes during the crisis, as compared with the previous and 

subsequent periods. 

Several randomised controlled trials have shown the difficulty in maintaining favourable 

health behaviour changes after an intervention over time [222,223]. Something similar 

occurred in the present natural experiment. With the economic recovery, the favourable trend 

in most health behaviour disappeared, while the downward trend in diabetes mortality was 

cushioned. From the public health perspective, these are valuable findings, since they reflect 
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the difficulty of maintaining healthy behaviour in the population when the cause that 

triggered the favourable changes disappears. 

Anyway, the findings suggest that diabetes mortality is more sensitive than cardiovascular 

mortality to health behaviour changes in the population. Although the lifestyles analysed are 

also involved in the pathogenesis of cardiovascular disease, the largest decrease in 

cardiovascular mortality occurred in the first crisis period (2008–2010), whereas during the 

remaining crisis years (2011–2013), the decrease was smaller than before the crisis (2004–2007). 

The important reduction in cigarette smoking in 2011–2013 did not translate into an 

acceleration of the downward trend in cardiovascular mortality. The fact that favourable 

trends in alcohol and fruit and vegetable consumption and physical activity was smaller in the 

second than in the first part of the crisis can help explain changes in cardiovascular mortality 

over time. 

Cancer mortality also shares some risk factors with diabetes mortality, such as tobacco 

smoking, unhealthy diet, physical inactivity and heavy alcohol consumption. However, the 

decline in cancer mortality was smaller during the crisis. Although the health behaviour 

changes investigated improve survival in oncology patients, they also reduce mortality from 

concurrent chronic diseases (ie, diabetes or cardiovascular diseases) [171]. It is likely that 

reduced mortality from these comorbidities during the economic crisis led to death from 

cancer in many oncological patients who, without economic crisis, would have died from 

other causes. 

In summary, during the 6 years of the economic crisis beginning in 2008, favourable changes 

in health behaviour in Spain were accompanied by an important reduction in population 

mortality from diabetes. 
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Abstract 

Introduction: The objective was to assess changes in drug- and alcohol-related mortality by 

educational attainment during the last financial crisis in Spain 

Methods: Data came from the 2001 Census Longitudinal Study.  We included 22.2 million 

residents in Spain aged ≥35 at census date followed-up until December 2011. Outcomes were 

drug-related mortality (DRM) and deaths directly attributable to alcohol (DDA). Mortality 

risks before and during the crisis were assessed using age-standardized rates and educational 

inequalities by estimating age-adjusted Rate Ratios (RR) and Relative Indexes of inequality 

(RII) between educational groups.  

Results: During the first four year of the crisis, DRM and DDA in men and women increased 

in all educational subgroups except for DRM in men with tertiary studies (-15%). The increase 

in mortality was larger in those with higher educational status, with women with tertiary 

studies experiencing the largest increases in DRM (+100%) and DDA (+114%). Mortality risks 

for both outcomes followed an educational gradient before and during the crisis in men and 

women, with those with primary studies being at higher risk. Absolute and relative measures 

of inequality decreased during the crisis, except for DRM in men.  

Conclusions:  DRM and DDA follow an inverse educational gradient, with those with primary 

studies being at higher risk. During the last financial crisis, DRM decreased only in men with 

tertiary studies, with DRM and DDA increasing in all other groups. The increase was larger in 

those with higher educational status, reducing inequalities in all groups except of DRM in 

men. 
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7.1. Introduction 

 

Deaths related to or induced by alcohol or illegal drugs continue to be important causes of 

avoidable death in the European region. It is estimated that over 8,000 deaths were induced by 

illegal psychoactive drugs during 2015 in Europe, the majority of which due to opioid 

overdose [224]. Although European alcohol consumption per capita has decreased during the 

last decades, it remains a leading risk factor of premature mortality causing over 75,000 deaths 

in Europe every year [225].  

Several socioeconomic factors, such as unemployment or low income have been associated 

with illegal drug use and alcohol consumption [226–229]. Previous studies have found an 

association between socioeconomic status and alcohol-related mortality [230,231]. Equally, 

some research studies have studied the social and economic determinants of drug-related 

mortality, finding a socio-economic gradient in fatal overdoses due to opioids and cocaine 

[229,232,233].  However, the extent of such inequalities across Europe is still unknown.  

Measuring European health inequalities in drug- and alcohol-related deaths is particularly 

important given the possible effects of the recent financial crisis beginning in 2008 which hit 

particularly hard countries in southern Europe, like Spain, where gross domestic product 

(GDP) per capita decreased by 9% from 2008 until 2014 [234]. There is a lack of research 

focused on how recession periods affect drug-related behaviour and health inequalities [235]. 

So far, research focusing on the effects of financial crises on health behaviours and health 

inequalities has found conflicting results. Some authors have found that the economy and 

high-risk behaviours have a counter-cyclical relationship, arguing that individuals tend to 

increase unhealthy behaviours when facing economic difficulties and, as the most 

disadvantaged groups are hit harder by economic crises, that health inequalities increase 

during these periods [236,237]. Nevertheless, other authors argue that the relationship 

between high-risk behaviours and the economy is pro-cyclical [238], so that falls in disposable 

income derived from economic hardship are translated into individuals cutting their 

expenditure on costly and unhealthy substances such as alcohol [70,113,238]. In this context, 
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recent studies suggest that the 2008 economic recession has reduced mortality-related 

inequalities between socioeconomic groups [113,239]. 

Investigating how financial crises affect drug- and alcohol-related mortality, as well as health 

inequalities related to these outcomes, is important to understand how public policies could 

reduce avoidable deaths in times of economic hardship.  

In this paper, we analyse the evolution of drug and alcohol related mortality before and 

during the financial crisis beginning in 2008 in Spain, as well as the effect of such recession on 

educational inequalities in mortality.  

 

7.2. Materials and Methods 

 

7.2.1. Study design and population 

Data was obtained from the Spanish Longitudinal Mortality Study of the 2001 Census, which 

included all people residing in Spain on 1 November 2001 (40,847,371 persons). Individuals 

were followed-up until December the 31st, 2011. The National Institute of Statistics (INE) linked 

census records with the national mortality registry using common identifiers (the national 

identity document, name, and date of birth) and provided researchers with anonymised data to 

maintain confidentiality. 694,405 (1.7%) of census participants could not be found in the 

population or mortality registries and were excluded. 395,975 (1%) of census participants were 

censored because they had moved out of Spain. The sociodemographic characteristics (age, sex, 

educational level, employment status) of the subjects who were excluded or censored did not 

differ from those of the remaining individuals. 

 

We selected those participants aged ≥35 at Census date (22.2 million people) to ensure that 

participants had the opportunity to finish, if appropriate, tertiary studies in 2001. We 

restricted the analysis to the period 2004-2011 to compare the four-year pre-crisis period (2004-

2007) with the first four years of the economic crisis in Spain (2008-2011).  
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7.2.2. Measurements 

We measured two outcomes using the International Classification of Diseases (ICD-10): drug-

related mortality (DRM) and deaths directly attributable to alcohol (DDA). DRM included 

those where a broad spectrum of substance use was the underlying cause of death according 

to the mortality register. DDA mortality included ICD-10 causes of death where alcohol was 

explicitly mentioned. For socioeconomic status, we measured educational attainment in three 

levels according to the International Standard Classification of Education (ISCED) [240]: 

primary studies (ISCED 0-1), secondary studies (ISCED 2-4) and tertiary studies (ISCED >4). 

205,943 people (0.93%) had no information regarding educational attainment recorded in the 

census. More information about outcome measurement definitions can be found in the Tables 

C1 and C2 of the Appendix C. 

7.2.3. Statistical analysis 

We estimated annual age-adjusted mortality rates for drug-related causes and for causes 

directly attributed to alcohol in men and women, using the European Standard Population. 

Each person alive at the beginning of each year contributed to the follow-up with one person-

year if that person did not die during that year, or with the corresponding proportional part if 

that person died from any cause of death before the end of the year. For example, if a subject 

died mid-year, that subject contributed with 0.5 person-years. Likewise, we tested whether 

there was a change in the trend in mortality from those causes after the crisis began. For this 

purpose, we estimated segmented Poisson regression models. For presentation of the trend 

results, the annual percentage change (APC) in mortality rate before and during the crisis was 

calculated, as well as the crisis-period effect size, using the difference between the APCs 

during and before the crisis.  

Then we present mortality rates with 95% confidence intervals (CI) calculated by dividing the 

number of deaths for each cause by the number of person-years (py) at risk in the 4-year 

period before the economic crisis (2004-2007) and in the first 4 years of the economic crisis 

(2008-2011).  

We estimated two relative measures of inequality: Rate Ratios (RR) and Relative Indexes of 

inequality (RII) to assess changes in mortality inequalities according to education before and 
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during the crisis, stratifying the results by gender and using the population with tertiary 

studies as the reference group. The RII considers the distribution of the population in the 

different categories of educational attainment. It is calculated using the log link function of 

generalized linear models (GLMs) based on the Poisson distribution. We calculated a GLM for 

each gender and calendar-period (pre-crisis and crisis), introducing drug- or alcohol-related 

mortality as dependent variables, five-year age-groups and educational attainment as 

independent variables, the natural logarithm of persons-year at risk as offset; and where the 

exponent of the regression coefficient represented the RII. The interpretation of the RII is 

similar to the relative risk. It summarizes the relative risk for the least advantaged group 

(those with primary studies) compared to the most advantaged group (those with tertiary 

studies). A more detailed description of these measures of inequality has been described 

elsewhere [241,242]. GLM procedures were carried out using the 1.1.423 version of RStudio 

[243]. 

7.2.4. Ethics 

The National Institute of Statistics (INE) Institutional Review Board approved the study. 

Ethics Committee approval was not required as the database included no personal identifiers 

7.3. Results 

 

7.3.1. Evolution of DRM and DDA mortality before and during the crisis (2004-2011) 

Figures 7 and 8 and Table 9 show the trend in mortality risk from the causes of death analysed 

before (2004-2007) and during the crisis (2008-2011), and the comparison of these trends between 

periods among the men and women. In men, the APC in mortality risk from drug-related causes 

was positive in 2004-2007 and negative in 2008-2011, whereas in women both APCs were 

positive. There was no significant change in mortality risk from drug-related causes during the 

crisis compared with the four years pre-crisis.  The difference (95% CI) in APCs between the two 

periods was -5,7 (-11.4 to 0.4) in men and 6.3 (-3.4 to 17,1). The APC in mortality risk from causes 

directly attributed to alcohol was negative in 2004-2007 and positive in 2008-2011. There were 

also no significant differences in mortality risk from causes directly attributed to alcohol during 
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the crisis compared with the four years pre-crisis.  The difference (95% CI) in APCs between the 

two periods was 1.8 (-1.7 to 5.4) in men and 6.3 (-2.2 to 15.6) in women. 
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Figure 7. Evolution of age-standardised mortality rates from drug-related causes by 

gender, 2004-2011* 

 

*Drug related causes included deaths directly caused by a broad spectrum of toxic substances, whether 

intentional or unintentional (See Table S1). Vertical bars represent the 95% confidence intervals of the age-

adjusted mortality rates  
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Figure 8. Evolution of age-standardized mortality rates from causes directly 

attributable to alcohol by gender, 2004-2011 

*Causes directly attributable to alcohol include all ICD-10 codes were alcohol is mentioned as the direct cause of 

death (See Table S2). Vertical bars represent the 95% confidence intervals of the age-adjusted mortality rates  
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Table 9. Time trends in mortality rate from drug-related causes and from causes directly 

attributed to alcohol, before and during the 2008 economic crisis, by gender.  Annual percentage 

change (APC) in mortality rate and difference in APCs. 

Cause of deaths and 

gender 

   
APC1 during pre-

crisis period 

(2004-2007) 

APC1 during crisis 

period (2008-2011) 

Difference in APCs 

(95% CI) 
   

   

Drug-related causes 

  

Men    2.3 -3.5 -5.7 ( -11.4 , 0.4 ) 

Women    1.3 7.7 6.3 ( -3.4 , 17.1 ) 

Causes directly attributed to alcohol 

Men    -0.3 1.4 1.8 ( -1.7 , 5.4 ) 

Women    -3.2 2.9 6.3 ( -2.2 , 15.6 ) 
1.The annual percentage changes (APCs) were estimated from segmented Poisson regression model for each cause of death: 

Ln (D)= β0 + β1 time + β2 crisis + β3 (time x crisis) + ΣδAge + ln(PY) 

D  and PY represents the number of deaths and the person-years in each combination of age group in each of the years of death from 2004 to 

2011; β0 is the model intercept, β1 is the model coefficient for the annual time trend, β2 is the coefficient of the indicator variable for crisis, β3 is 

the coefficient of the interaction between the indicator variable for crisis and the annual time trend, and δ denotes the effects for the different 

indicator variables of each of the five-year age groups. 

We estimated the APCs in the mortality rate before and after the crisis as 100 x [(exp (β1))-1] and 100 x [(exp (β1+β3))-1], respectively. 

 

7.3.2. Changes in educational inequalities in mortality before and during the crisis 

Absolute (Table 10) and relative (Table 11) inequalities in drug and alcohol mortality were 

seen before and during the economic crisis, with men and women with primary studies 

experiencing higher mortality rates than those with secondary and tertiary studies. Although 

this educational gradient was consistent during the study period, inequalities evolved 

differently in men and women according to mortality outcome. Drug-related absolute 

mortality rates were higher during the crisis (2008-2011) than before (2004-2007) in all groups, 

except for men with tertiary studies (Table 10). In men, those with secondary studies 

experienced the largest increase in mortality (+10.3%), whilst mortality rates in those with 

tertiary studies decreased by 15.7%. In women, the largest increase in mortality rates was seen 

in those with tertiary studies (+100.5%) and the smallest increase in those with primary studies 

(+17.2%). In relative terms (Table 11), the RII of drug-related deaths evolved inversely in men 
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and women. Whilst in men there was an upward trend in relative inequalities during the crisis 

compared to the pre-crisis period, relative inequalities showed a downward trend in women. 

With regards to alcohol-related mortality, absolute rates increased consistently in the first four 

years of the crisis compared with the 4 years before the crisis in men and women, and in all 

educational groups (Table 10). The largest increase was seen in men and women with tertiary 

studies (+25.3% and +113.8%) and the smallest increase in men and women with primary 

studies (+6.2% and +1.5%). Relative educational inequalities decreased during the crisis 

compared to the pre-crisis period among men and women (Table 11). None of the relative 

changes described, however, were observed at the 95% confidence level. 
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Table 10. Mortality from drug-related causes and causes directly attributable to alcohol by gender and 

educational attainment during pre-crisis and crisis periods  

 Pre-crisis period 

(2004-2007) 

During crisis period 

(2008-2011) 
Rate 

increasea (%) 
 Person-years Deaths Rate [95% CI]b  Person-years Deaths Rate [95% CI]b 

        

Drug-related causes (F11-16, F19, X42, X44, X49, X62, X64, X69, Y12, Y14, Y19)c 

Men  

Primary 

studies 

18,263,524 662 5.0 [4.6, 5.4] 17,000,359 684 5.4 [4.9 ,5.8] +8.5% 

Secondary 

studies 

19,744,871 709 2.6 [2.3, 2.8] 22,346,502 775 2.8 [2.6, 3.0] +10.3% 

Tertiary 

studies 

6,048,336 98 1.4 [1.1, 1.8] 7,001,175 81 1.2 [0.9, 1.5] -15.7% 

  Women  

Primary 

studies 

24,002,410 317 1.5 [1.3, 1.7] 22,375,573 428 1.7 [1.5, 2.0] +17.2% 

Secondary 

studies 

18,993,341 197 0.9 [0.8, 1.1] 21,531,486 256 1.2 [1.0, 1.3] +26.8% 

Tertiary 

studies 

5,902,379 57 0.7 [0.5, 0.9] 7,394,827 79 1.3 [0.9, 1.8] +100.5% 

        

Causes directly attributable to alcohol (F10, I42.6, K70, K85.2, K86.0, X45, X65, Y15, E24.4, G31.2, G62.1, G72.1, K29.2, R78.0)c 

Men  

Primary 

studies 

18,263,524 3,017 15.7 [15.1, 16.3] 17,000,359 2,987 16.7 [16.1, 17.3] +6.2% 

Secondary 

studies 

19,744,871 1,426 8.5 [8.0, 9.0] 22,346,502 1,845 9.6 [9.1, 10.0] +12.8% 

Tertiary 

studies 

6,048,336 171 3.5 [2.9, 4.1] 7,001,175 238 4.4 [3.8,  5.0] +25.3% 

Women  

Primary 

studies 

24,002,410 489 2.3 [2.1, 2.5] 22,375,573 478 2.3 [2.1,  2.6] +1.5% 

Secondary 

studies 

18,993,341 288 1.5 [1.3, 1.7] 21,531,486 348 1.7 [1.5,  1.9] +9.0% 

Tertiary 

studies 

5,902,379 25 0.6 [0.3, 0.8] 7,394,827 62 1.2 [0.8,  1.6] +113.8% 

a Percent increase/decrease in the age-adjusted mortality rate in 2008-2011 with respect to 2004-2007 
b Age-adjusted mortality rate using the European Standard Population, with 95% confidence interval 
c10th International classification of disease codes. 
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Table 11. Relative educational inequalities in mortality rates from drug-related causes and 

causes directly attributable to alcohol by gender and educational attainment during pre-

crisis and crisis periods, with 95% confidence intervals.  

 Rate Ratioa 2004-07 

(Pre-crisis) 

Rate Ratioa 2008-11 

(during crisis) 

RIIb 2004-07 

(Pre-crisis) 

RIIb 2008-11 

(during crisis) 

Drug-related causes (F11-16, F19, X42, X44, X49, X62, X64, X69, Y12, Y14, Y19)c 

Men 

Primary studies 3.49 [2.71, 4.51] 4.49 [3.40, 5.95] 

5.86 [4.73, 7.27] 6.53 [5.27, 8.09] Secondary studies 1.80 [1.39, 2.32] 2.35 [1.77, 3.11] 

Tertiary studies 1.00 1.00 

Women 

Primary studies 2.26 [1.63, 3.12] 1.32 [0.93 to 1.87] 

2.44 [1.69, 3.51] 2.12 [1.54, 2.92] Secondary studies 1.38 [0.98, 1.93] 0.87 [0.61 to 1.24] 

Tertiary studies 1.00 1.00 

     

Causes directly attributable to alcohol (F10, I42.6, K70, K85.2, K86.0, X45, X65, Y15, E24.4, G31.2, G62.1, G72.1, K29.2, 

R78.0)c 

Men 

Primary studies 4.47 [3.77, 5.31] 3.79 [3.28, 4.38] 

5.56 [4.88, 6.34] 4.89 [4.34, 5.51] Secondary studies 2.41 [2.02, 2.88] 2.17 [1.87, 2.52] 

Tertiary studies 1.00 1.00 

Women 

Primary studies 4.05 [2.50, 6.56] 1.92 [1.38, 2.68] 

3.95 [2.89, 5.39] 2.67 [2.01, 3.54] Secondary studies 2.69 [1.65, 4.39] 1.37 [0.98, 1.92] 

Tertiary studies 1.00 1.00 

     

aRatio of mortality rates adjusted for age 
bRII, Relative Index of Inequality adjusted for age 
c10th International classification of disease codes 
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7.4. Discussion 

 

7.4.1. Summary of main results 

The results of this study indicate that, in Spain, mortality rates from drug-related causes and 

causes directly attributable to alcohol at age ≥35 were significantly higher during the first 

period of economic crisis (2008-2011) than before (2004-2007) only among women with tertiary 

studies.  Mortality rates increased somewhat among men and women with less than tertiary 

studies, but 95% confidence intervals of both periods overlapped.  

Regarding relative education inequalities in mortality, the study shows an inverse association 

between education and mortality from drug- and alcohol-related causes. This educational 

gradient was observed in both genders, before and during the economic crisis. The evolution 

of such gradient differed according to mortality outcome. Educational inequalities in alcohol-

related mortality decreased during the economic crisis for men and women, while inequalities 

in drug-related mortality decreased during the crisis in women but increased in men. The 

decrease in educational inequalities observed in women was driven by a larger increase in 

mortality in those with tertiary studies. Results should be interpreted with caution, as 95% 

confidence interval of relative changes before and during the crisis overlap. 

7.4.2. Changes of drug and alcohol use during the economic crisis 

Our results do not clearly support the countercyclical relationship between drug use and 

economic cycle [236,244]. One proposed mechanism in the counter-cyclical argument is that 

job losses and the consequent negative effects on mental wellbeing contribute to an increase in 

the number of people using illicit drugs [236,245]. Another proposed mechanism is that 

economic crisis may increase drug-related harms because falls in individual disposable income 

could make drug-users to switch into more “efficient” and harmful forms of drug-use to 

maximise their spending [246–249]. We saw no clear increase in drug-related mortality in men. 

Although drug-related deaths increased in women during the crisis period (2008-2011), which 

could reflect that they suffer economic recessions to a greater extent than men [250], the trend 

was mainly driven by an important increase among women with tertiary studies, who are less 

affected by economic crises that those with secondary or primary studies [251]. Others have 
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proposed that during economic crisis, cuts in drug enforcement programmes may increase 

drug consumption [244]. Spain was one of the countries hit hardest by the 2008 financial crisis, 

with severe austerity measures implemented since 2010 [252]. It is likely that the impact of 

such measures was still not seen at the end of our study period (2011) and we are, therefore, 

unable to contribute to this hypothesis.  

Some authors have argued that drug-use and economic recessions have a pro-cyclical 

relationship, so that falls in individual income derived from economic crisis cause a reduction 

in drug-use, what has been described in the literature as the “income-effect” hypothesis 

[36,253,254]. Another consequence of recessions proposed in the literature is that falls in 

income make drug-users switch from more expensive and lethal drugs (i.e. heroin and 

cocaine) to cheaper alternatives, such as cannabis and amphetamines [255]. Although we did 

not measure drug-use in our study, we did not find a clear and consistent pro-cyclical 

relationship between the economy and drug-related mortality. 

The same counter- and pro-cyclical mechanisms have been proposed to explain the 

relationship between economic crisis and alcohol use, although there are important differences 

between illicit drug use and alcohol consumption [256]. Whereas drug-use is an illegal and 

stigmatised activity, alcohol is socially accepted and consumed by the majority of the 

population in Spain and the rest of Europe [257]. Previous studies have reported that falls in 

individual income may have contributed to a faster decrease of alcohol consumption during 

the 2008 economic crisis [166]. However, our results suggest that DDA mortality did not 

decrease during this period. A possible explanation found in the literature is that, whilst total 

alcohol consumption decreased, hazardous patterns of alcohol consumption, such as heavy 

drinking and binge drinking, increased during this period [210].  
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7.4.3. Impact of economic crisis on health inequalities 

Our results show that the inverse educational gradient in drug and alcohol related mortality 

decreased during the economic crisis, except for drug-related mortality in men. As there is 

evidence that economic recessions have a greater impact in those with lower educational 

attainment [251], these findings suggest that in times of economic hardship those with higher 

educational attainment tend to increase unhealthy lifestyles, such as alcohol and drug-use, to a 

greater extent than those with lower education. A possible explanation is that those with 

higher education, being less affected by falls in disposable income, have a larger margin to 

increase spending. These results coincide with previous studies focused on all-cause mortality 

and/or other lifestyle related outcomes finding that health inequalities between socioeconomic 

groups according to employment status and material wealth decreased during the economic 

crisis in Spain and elsewhere [113,239]. 

7.4.4. Strengths and limitations 

This study adds to the scarce literature around the effects of economic crises on drug- and 

alcohol-related outcomes by analysing the results of one of the largest population cohorts 

studied in this field. It is, also, one of the few studies that focuses on a primary end-point 

(mortality) rather than on drug and alcohol consumption. We used educational attainment as 

the socioeconomic measure. There is evidence that educational attainment is a good predictor 

of socioeconomic status and, in this study, it has the advantage over employment status in that 

is less prone to changes over time [258]. However, there are several limitations in this study.  

A limitation of the study is the inclusion of people over age 65. However, we have performed a 

sensitivity analysis in two age groups: in subjects under 65 years of age and in subjects 65 years 

of age and older, given that the crisis fundamentally affected people of working age. We have 

observed similar results to those obtained in the population as a whole, especially in subjects 

under 65 years of age (Table C3 of the Appendix C). The only exception was drug-related 

mortality in women 65 years of age and older, since there were no inequalities in mortality from 

that cause during the economic crisis. 

The economic crisis lasted in Spain until 2014. However, it is not possible for us to include the 

period of 2012-2014. The reason is that our data is based on the census of 2001 and individuals 
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were followed up until the end of 2011. So, we considered appropriate to compare the first four 

years of the crisis with the four years before the crisis. 

The study design used cannot prove a causal relationship between the economic crisis and the 

outcomes measured. Also, several policy interventions and environmental exposures could 

have confounded the relation between the recession and the outcomes studies. Although the 

outcomes measured include acute causes of mortality, it is possible that there is time-lag 

between the effects of the crisis and the effect on mortality, and thus that we did not fully 

capture the impact of the recession in our study period.  

Furthermore, we only included causes of death where drug and/or alcohol was explicitly 

mentioned, which may have underestimated the true burden of drug and alcohol related 

mortality because they contribute substantially to several other causes of deaths (e.g. traffic 

crashes). Finally, outcome measures relied on death certification and coding from the National 

Institute of Statistics, whilst these records are considered complete and accurate, it has been 

previously described that deaths from drug or alcohol poisoning may be underestimated due 

to poor transfer from forensic data to mortality statistics [259].  

 

7.5. Conclusions 

 

During the last economic crisis (2008-2011), drug-related mortality only decreased in men with 

tertiary studies, with drug and alcohol-related mortality increasing in men and women in all 

the other educational groups. This increase was larger in those with higher educational status 

and, although it did not alter the traditional inverse educational gradient (mortality risks 

increase the lower the educational status), it reduced mortality inequalities in all groups 

except of drug-related mortality in men. Given that other factors have not been taken into 

account, such as the trend in the consumption of alcohol in the population as a whole, the 

employment situation or living situation, the observed findings must be interpreted with 

caution. In any case, our findings can have policy implications in one of the countries most 

adversely affected by the economic crisis. Decision-makers should be aware that economic 

downturns might increase alcohol- and drug-related harms in the population. Although 
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economic crises do not necessarily increase drug- and alcohol-related mortality inequalities, 

inequalities according to educational status remain high, so it is imperative to implement 

extensive public health and social interventions to decrease such socioeconomic inequalities. 
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Abstract 

Background: Some authors have predicted an increase medium- and long-term mortality 

inequalities in Europe as a result of the Great Recession of 2008 and the austerity period. In this 

paper we show the magnitude of mortality inequality in Spain during the years of crisis-

austerity (2008-2013) and the following four years (2014-2017).  

Methods: We used a database linking data from two Spanish census and the national mortality 

register. For both periods, we calculated age-adjusted overall mortality and from main causes 

of death according to two individual measures of socioeconomic position. Then, we calculated 

absolute and relative inequalities in mortality. 

Results: Compared to the crisis-austerity period, mortality inequalities in the following four 

years decreased according to household floor space and increased according to educational 

status. The exception was women aged 65 and over, where the opposite pattern was observed. 

Except in this group, for most causes of death, the decrease in the mortality rate in 2014-2017 

compared to 2008-2013 was greater in medium-low than in high group when household floor 

space was used, but it was greater in high than in medium-low group when educational status 

was used. 

Conclusions: The lack of a general pattern in the mortality inequalities does not support theories 

that predicted a clear increase in inequalities in the short and medium term following the period 

of crisis-austerity. 
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8.1. Introduction 

 

Life expectancy has increased worldwide by 30 years since 1960,[260] mainly due to 

improvements in living standards, public health measures, universal healthcare and 

advances in biomedical technologies.[136] However, the pace at which it improves has 

slowed during the last decade, both in high-income countries,[261] and in low-and-middle-

income ones.[260] In high-income countries, a slowdown in improvements from 

cardiovascular disease mortality and sporadic increases in excess deaths due to influenza 

and/or adverse weather conditions may have been the main contributors to the slower pace 

in life expectancy improvements observed since 2010.[128,136] Another factor proposed in 

the literature as a possible influence in this trend change is the negative effects of the 2008 

financial crisis and subsequent austerity period.[129] 

 

During 2008, a sudden increase in defaults on mortgage loans caused the collapse of the 

financial sector, both in the US and in Europe.[262] This financial crisis translated into a 

broader economic crisis, characterised by increased unemployment and government 

deficits. To balance government accounts, most European countries introduced fiscal 

consolidation measures. As these measures were mainly focused in reducing government 

spending, rather that boosting growth through government expenditure, they are often 

referred to as “austerity measures”.[137] The impact of financial crisis on health has been 

studied before. Most authors have found that these periods are characterised by an increase 

in suicides and a deterioration of mental health, whilst overall mortality tends to improve, 

partly due to a decrease in external-cause accidents, a decrease in work-related stress and a 

decrease in unhealthy lifestyles (e.g., decrease in alcohol and tobacco consumption).[263] 

Yet, the effects of austerity are less clear, and some authors have proposed that the austerity 

that followed the 2008 crisis could have had a negative effect on the health of the population 

and could have contributed to the slowdown in mortality gains observed since 2010. In 

particular, it has been proposed that austerity measures could have affected to a greater 

extent those with more adverse socioeconomic circumstances. As these social effects are 
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known to have negative health consequences, austerity may have increased health 

inequalities.[123] 

 

However, studies focused on the effect of austerity on health have yielded contradictory 

results. Some of the countries hit hardest by austerity, such as Greece or Portugal, have 

experienced larger gains in life-expectancy during this period than countries where little or 

no austerity measures were implemented, such as Germany or Sweden.[135] Yet, some 

authors have found that austerity measures in the UK could be associated with a slowdown 

in mortality during this period in almost all age groups and causes of death. Above all, 

among the elderly and the most socioeconomically disadvantaged populations.[264,265] 

Therefore, more research is needed to ascertain the impact of austerity on health 

inequalities.[136,263] 

 

Among the European countries affected by the economic crisis, Spain was one of the 

countries hit hardest by austerity.[266] Several measures were introduced that led to a 

significant reduction in public spending on social welfare (pensions, unemployment 

benefits and other social programs) and health care.[19,267] These austerity policies, 

alongside the large loss of employment and the significant decrease in economic income for 

most of the population during the Great Recession, could lead to a worsening of long-term 

health outcomes in the population. In the same way,  given that these measures seem to 

have a disproportional impact on those with a lower socioeconomic position, they could 

have increased health inequalities.[268] In order to test this hypothesis, here we analyse the 

size of socioeconomic inequality in mortality from all causes and from leading causes of 

death during the economic crisis-austerity years (2008-2013) and during the four following 

years (2014-2017). 
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8.2. Materials and Methods 

 

8.2.1. Study design and population 

 

The study population included individuals participating in the 2001 Spanish census and in 

the 2011 census. These censuses were conducted on 1 November 2001 and 2011, 

respectively. They collected demographic and socioeconomic characteristics of residents. 

The National Statistics Institute (INE) followed-up participants to ascertain their vital status, 

linking individual census’ data with the national mortality registry using common 

identifiers (unique national identity document, name, and date of birth). For any deceased 

participant the primary cause of death was recorded. The follow-up period for the 2001 

census finished on the 1 December 2011 and the follow-up period for participants of the 

2011 census finished on the 1 December 2017. The INE provided us with the final data file 

after removing personal identifiers to maintain confidentiality. Given that the 2001 census 

included all the Spanish population but the 2011 was based on a sample of 4,105,759 

individuals (approximately 9% of the population), we selected, for the present study, a 

random sample of the 2001 census of a similar size of that used in the 2011 census. 

 

8.2.2. Measurements 

 

We used two individual measures of socioeconomic position: household floor space (in 

square meters (m2)) and the highest level of completed education. Household floor space 

was grouped in three categories based on the 25th and 75th percentiles of the distribution 

of the variable. The cut-off points were <72 m2, 72-104 m2 and >104 m2 for the 2001’s census; 

and <77 m2, 78-119 m2 and >120 m2 for the 2011’s census. Education was classified according 

to the International Standard Classification of Education (ISCED). The categories used in 

this analysis were ‘no, primary or lower secondary education’ (ISCED 0-2; ‘low’), ‘upper 
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secondary and post-secondary non-tertiary education’ (ISCED 3- 4; ‘medium’) and ‘tertiary 

education’ (ISCED 5-8; ‘high’).[240] 

 

The underlying cause of death was coded according to the International Classification of 

Diseases, 10th Revision (ICD-10). The outcome variables were: all-cause mortality and 

mortality for the leading causes of death: cancer (ICD-10 codes C00-C97), cardiovascular 

disease (I00-I99), respiratory diseases (J00-J99), diseases of the digestive system (K00-K93) 

and all other causes (remaining codes). 

 

 

8.2.3. Statistical analysis 

 

The economic crisis in Spain started in 2008 and ended in 2013. According the Bank of Spain, 

between 2007 and 2013 the Gross Domestic Product (GDP) per capita fell by 9%.[234] At the 

start of the second half of 2010, the government began to implement austerity measures 

designed to reduce public expenditure and increase tax revenues. These measures were 

implemented successively until 2014, although the most severe ones ended in 2013. On 2014, 

Spain experienced an economic growth of 1.4 percent in GDP per capita.[234] 

 

This study analyses mortality by measures of socioeconomic position during the crisis-

austerity period (2008-2013) and the four years after (2014-2017). Measures of socioeconomic 

position were collated in the 2001 census for those deceased between 2008 and 2011; and in 

the 2011 census for those deceased between 2012 and 2017. Linkage of mortality data with 

the 2001 census was close to 100%, but it was lower (84%) for the 2011 census. For this 

reason, we adjusted the number of deaths for the different combinations of variables 

between 2012 and 2017 using a correction factor (1/0.84). 

 

Firstly, we calculated age-adjusted overall mortality rates by socioeconomic position in both 

periods (during the crisis-austerity period and after), stratifying the results by sex and major 
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age groups (<65 years old and ≥65 years old). We obtained weights for standardisation from 

the 2013 European Standard Population. Analysis were carried out according to the 

individual’s age at the time of death. The lower age limit for the analysis using household 

floor space was 10 years, given that this was the lower age limit in the cohort belonging to 

the 2001 census. For educational status, the lower age limit was 35 years old to ensure that 

participants had the opportunity to finish, if appropriate, tertiary studies in 2001. 

 

Then, by stratified analysis, we calculated absolute inequalities as age-adjusted mortality 

rate differences and relative inequalities as age-adjusted mortality rate ratios between 

socioeconomic categories, using the highest socioeconomic category as the reference. The 

confidence intervals of the mortality rate differences, and the mortality rate ratios were 

calculated using the variance estimated by the Mantel-Haenszel method. To avoid 

evaluating the magnitude of the differences just on comparison of the extreme categories, 

we also grouped participants in two socioeconomic categories; and we estimated a 

summary measure of the differences by comparing mortality in the low-medium versus 

high socioeconomic categories. 

 

Finally, in the low-medium and in the high socioeconomic category we calculated changes 

in the magnitude of overall mortality and major-cause mortality by estimating absolute and 

relative differences in age-adjusted mortality rate during 2014-2017 vs 2008-2011. 

 

8.3. Research ethics and approval 

 

The National Institute of Statistics (INE) Institutional Review Board approved the study. 

Ethics Committee approval was not required as the database included no personal 

identifiers. 
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8.4. Results 

 

All-cause mortality rate decreased in the 2014-2017 period compared to the 2008-2013 period 

in men and women in all socioeconomic groups, both in those aged under 65 and in those 

aged 65 and over. During both periods, all-cause mortality rates in those under 65 years of 

age followed a social gradient, with higher rates in those with smaller household floor space 

and lower educational status, both in men and women (Figure 9, A). A similar trend can be 

observed in men aged 65 and older. For women aged 65 and older, no clear trend can be 

observed according to household floor space. In this group, those with the lowest 

educational status had the highest mortality rates, but the other two educational groups 

were similar (Figure 9, B ).  
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*Includes people aged 10-64 for household floor space and 35-64 for educational status 

 

 

Inequalities in mortality rates across socioeconomic groups were larger for men than for 

women in the two periods and in the two age groups, both in absolute and relative terms. 

However, inequalities evolved differently across the different groups and according to the 

indicator of socioeconomic position (Tables 12 and 13).  

Figure 9. All-cause mortality rates in men and women aged less than 65 years (A)* and 65 

years or over (B), according to household floor space and educational status during the 

economic crisis (2008-2013) and the four following years (2014-2017) in Spain. 
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Table 12. Mortality during and after the economic crisis-austerity period in people under 65 years of age and 

in people 65 years old and older, according household floor space. Age-standardized rate difference (RD) per 

100,000 person-years and age-standardized mortality rate ratio (RR) with 95% confidence interval (95% CI). 

Spain 2008-2013 and 2014-2017. 

Sex and 

socioeconomic 

groups 

 RD  (95% CI)   RR  (95% CI)  

 
2008-2013 

  
2014-2017 

  
2008-2013 

  
2014-2017 

  

         

< 65 years old1 
                             

                             

Men                              

High  0       0       1.00       1.00       

Medium  35 ( 26 , 43 )  27 ( 17 , 36 )  1.14 ( 1.11 , 1.18 )  1.12 ( 1.08 , 1.16 )  

Low  118 ( 107 , 129 )  98 ( 86 , 110 )  1.48 ( 1.43 , 1.53 )  1.44 ( 1.39 , 1.51 )  

                              

Medium-low vs 

high 
 60 ( 52 , 68 )  49 ( 40 , 58 )  1.24 ( 1.21 , 1.28 )  1.22 ( 1.18 , 1.26 )  

                              

Women                              

High  0       0       1.00       1.00       

Medium  14 ( 9 , 20 )  6 ( -1 , 13 )  1.13 ( 1.08 , 1.18 )  1.05 ( 1.00 , 1.11 )  

Low  38 ( 31 , 75 )  28 ( -17 , 36 )  1.34 ( 1.27 , 1.41 )  1.25 ( 1.18 , 1.33 )  

                              

Medium-low vs 

high 
 21 ( 16 , 27 )  13 ( 7 , 19 )  1.19 ( 1.15 , 1.24 )  1.12 ( 1.06 , 1.17 )  

                              

≥65 years old 
                             

                             

Men                              

High  0       0       1.00       1.00       

Medium  335 ( 260 , 411 )  207 ( 130 , 284 )  1.07 ( 1.06 , 1.09 )  1.05 ( 1.03 , 1.07 )  

Low  630 ( 543 , 718 )  549 ( 459 , 640 )  1.14 ( 1.12 , 1.16 )  1.13 ( 1.11 , 1.15 )  

                              

Medium-low vs 

high 
 439 ( 369 , 510 )  324 ( 252 , 396 )  1.10 ( 1.08 , 1.11 )  1.08 ( 1.06 , 1.09 )  

                              

Women                              

High  0       0       1.00       1.00       

Medium  71 ( 21 , 120 )  66 ( 63 , 179 )  1.02 ( 1.01 , 1.04 )  1.02 ( 1.01 , 1.04 )  

Low  86 ( 31 , 140 )  121 ( 14 , 118 )  1.03 ( 1.01 , 1.05 )  1.04 ( 1.02 , 1.06 )  

                              

Medium-low vs 

high 
 

75 ( 29 , 122 )   85 ( 37 , 134 )   1.03 ( 1.03 , 1.04 )   1.03 ( 1.02 , 1.05 ) 
 

                                                         
 

1. People aged 10 to 64 years                           
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Using household floor space as the socioeconomic indicator, the size of absolute and relative 

inequalities in mortality from all causes decreased in the period 2014-2017 compared with 

the period 2008-2013 (Table 12). The exception was women 65 years of age and older, where 

the magnitude of absolute inequalities in mortality was greater in 2014-2017 than in 2008-

Table 13. Mortality during and after the economic crisis-austerity period in people under 65 years of age 

and in people 65 years old and older, according educational level. Age-standardized rate difference (RD) 

per 100,000 person-years and age-standardized mortality rate ratio (RR) with 95% confidence interval (95% 

CI). Spain 2008-2013 and 2014-2017.  

Sex and 

socioeconomic 

groups 

 RD  (95% CI)  
 RR  (95% CI)  

 

 
2008-2013              

(During crisis) 

  2014-2017              (After 

crisis) 

 
 2008-2013              (During 

crisis) 

  
2014-2017 (After crisis) 

 
 

 
  

 
    

 

< 65 years old1 
                                        

 
 

                           
 

Men  
                           

 

High  0             0             1.00             1.00            

Medium  103 ( 86 , 120 )   114 ( 97 , 131 )   1.38 ( 1.31 , 1.45 )   1.51 ( 1.43 , 1.59 )  

Low  226 ( 211 , 240 )   231 ( 216 , 246 )   1.82 ( 1.75 , 1.90 )   2.04 ( 1.95 , 2.13 )  

 
 

                                   

Medium-low vs 

high 
 

190 ( 176 , 204 )   192 ( 178 , 206 )   1.69 ( 1.63 , 1.76 )   1.86 ( 1.78 , 1.94 ) 
 

                              

Women  
                           

 

High  0             0             1.00             1.00            

Medium  27 ( 14 , 41 )   23 ( 10 , 36 )   1.17 ( 1.09 , 1.27 )   1.16 ( 1.07 , 1.25 )  

Low  46 ( 35 , 57 )   50 ( 38 , 31 )   1.29 ( 1.22 , 1.37 )   1.34 ( 1.26 , 1.43 )  

 
 

                                   

Medium-low vs 

high 
 

40 ( 30 , 51 )   40 ( 29 , 50 )   1.26 ( 1.19 , 1.33 )   1.27 ( 1.20 , 1.35 ) 
 

  
                           

 

≥65 years old 
                             
                             

Men  
                           

 

High  0             0             1.00             1.00            

Medium  232 ( 64 , 401 )   146 ( -18 , 310 )   1.06 ( 1.02 , 1.09 )   1.04 ( 1.00 , 1.08 )  

Low  721 ( 597 , 846 )   757 ( 636 , 878 )   1.17 ( 1.14 , 1.20 )   1.19 ( 1.16 , 1.23 )  

 
 

                                   

Medium-low vs 

high 
 

685 ( 561 , 809 )   705 ( 585 , 826 )   1.16 ( 1.13 , 1.19 )   1.18 ( 1.15 , 1.21 ) 
 

  
                           

 

Women  
                           

 

High  0             0             1.00             1.00            

Medium  -28 ( -166 , 110 )   -54 ( -191 , 82 )   0.99 ( 0.94 , 1.04 )   0.98 ( 0.92 , 1.03 )  

Low  664 ( 556 , 771 )   596 ( 492 , 700 )   1.27 ( 1.22 , 1.33 )   1.26 ( 1.21 , 1.31 )  

 
 

                                   

Medium-low vs 

high 
 

637 ( 530 , 744 )   567 ( 463 , 670 )   1.26 ( 1.21 , 1.32 )   1.21 ( 1.20 , 1.30 ) 
 

                                                         
 

1. People aged 35 to 64 years                           
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2013, while the magnitude of relative inequalities in mortality showed a similar magnitude 

in both periods. In people aged under 65 years, relative inequalities in mortality in medium-

low versus high group in the first and second periods were 1.24 (95%CI: 1.21-1.28) vs 1.22 

(95%CI:1.18-1.26) for men and 1.19 (95%CI:1.15-1.24) vs 1.12 (95%CI:1.06-1.17) for women, 

respectively. In people aged 65 and older, relative mortalities inequality in medium-low 

versus high group in both periods were 1.10 (95%CI:1.08-1.11) vs 1.08 (95%CI:1.06-1.09) in 

men and 1.03 (95%CI:1.03-1.04) vs 1.03 (95%CI:1.02-1.04) in women, respectively. 

 

Using educational status as the socioeconomic indicator, the size of absolute and relative 

inequalities in mortality from all causes increased in the period 2014-2017 compared with 

the period 2008-2013 (Table 13). The exceptions were mortality inequality in medium 

educational level in men under 65 years and in women aged 65 and older, whose magnitude 

was lower in 2014-2017 than in 2008-2013, and mortality inequalities in medium and low 

educational level in women 65 years of age and older since the magnitude was lower in 

2014-2017 than in 2008-2013. In those aged under 65 years, relative mortality inequalities in 

medium-low versus high group in the first and second periods was 1.69 (95%CI:1.63-1.76) 

and 1.86 (95%CI:1.78-1.94) for men and 1.26 (95%CI:1.19-1.33) and 1.27 (95%CI:1.20-1.25) for 

women, respectively. In people aged 65 and older, relative mortality inequalities in 

medium-low versus high group in both periods was 1.16 (95%CI:1.13-1.19) and 1.18 

(95%CI:1.15-1.21) in men and 1.26 (95%CI:1.21-1.32) and 1.21 (95%CI:1.20-1.30) in women, 

respectively. 

 

For most causes of death, the decrease in the mortality rate in 2014-2017 compared to 2008-

2013, in absolute and relative terms, was greater in medium-low than in high group when 

household floor space was the socioeconomic indicator used (Table D1 in Appendix D). The 

exceptions were the mortality rate from cardiovascular disease and respiratory disease in 

men under 65 years of age, the mortality rate from cancer in men 65 years of age and older, 

and the mortality rate from cardiovascular disease and respiratory disease in women 65 

years of age and older, as the decline was greater in the high group. 
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However, for most causes of death, the decrease in the mortality rate in 2014-2017 compared 

to 2008-2013, in absolute and relative terms, was greater in high than in medium-low group 

when educational status was the socioeconomic indicator used (Table D2 in Appendix D). 

The exceptions were the mortality rate from respiratory disease in men under 65 years of 

age, the mortality rate from cardiovascular disease and digestive disease in men 65 years of 

age and older and the mortality rate from cancer in women under 65 years of age. In women 

65 years of age and older, the mortality rate from cancer increased in 2014-2017 compared 

to 2008-2013, particularly in the high education group. 

 

8.5. Discussion 

 

8.5.1. Summary of findings 

 

Compared to the economic crisis and austerity period (2008-2013), the size of absolute and 

relative inequalities in total mortality in Spain in the four following years (2014-2017) was 

lower according to household floor space and higher according to educational status. The 

exception was women aged 65 and older, whose findings were the opposite. The different 

trend in mortality from the leading causes of death in the different socioeconomic groups 

was responsible for these findings. 

 

8.5.2. Possible explanations 

 

Some authors have proposed that the slowdown in mortality improvements observed in 

high-income countries since 2010, could be a consequence of the economic crisis of 2008 and 

the subsequent austerity measures.[178,269,270] Yet, other authors suggest that, whilst both 

phenomena coincide in time, there is no causal-link between them.[212,271,272] These 

authors base their argumentation on two findings. Firstly, research shows that the leading 

causes of mortality driving the slowdown in mortality differ from country to 
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country.[130,136,273] And, secondly, that such slowdown in mortality has also been 

observed in countries that were minimally affected by the economic crisis of 2008 and where 

no austerity measures were implemented.[179] 

 

Various authors also predicted an increase in short and medium-term inequalities in 

mortality, given that those with a lower socioeconomic position have less resources to be 

resilient to the negative health effects derived from losses in income, unemployment and 

cuts in welfare provision.[123,129,274]  Equally, cuts in healthcare provision and restrictions 

on access to public health services are expected to have a disproportionate impact on the 

most disadvantaged population, increasing inequalities. The heterogeneity in the findings 

of the present study, carried out in a country where the economic crisis had a large impact, 

and who implemented strong austerity measures, do not corroborate such prediction.   

 

The discordance in the results according to the socioeconomic indicator used has been 

reported extensively in the literature,[275,276] and could be explained by the nature of both 

indicators. Although education is an important determinant of occupation and financial 

status, wealth indicators, such as household floor space, have been found to be better 

predictors of mortality and inequalities than education, especially in times of economic 

instability.[275] One possibility is that those with lower household floor space represent 

better the most disadvantaged of society -those more affected by falls in disposable income 

and increased unemployment- during the crisis-austerity period. As they suffered the 

biggest impact of the crisis-austerity, it is possible that this group was forced to make larger 

gains in health- by cutting expensive and unhealthy behaviours such as tobacco or alcohol- 

than the other two, thus reducing inequalities.[69,239] Moreover, given that wealth allows 

access to consumer goods, including unhealthy ones, it is possible that the decrease in 

consumption of this type of goods was smaller among individuals with higher household 

floor space. In any case, these mechanisms do not explain the findings in women aged 65 

and over. In this group, inequalities by household floor space increased, mainly driven by 
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smaller improvements in cardiovascular and respiratory mortality in those with low 

household floor space. 

 

The increase in mortality inequalities according to educational status in those aged less than 

65 years of age is similar to the increase in premature mortality inequalities observed in 

recent decades in high-income countries.[277] Such increase has been attributed to a larger 

reduction in unhealthy behaviours in those with high educational status. A reduction which 

has not been observed to the same degree in those aged 65 and over. Thus, the increase in 

relative inequalities in mortality according to educational status in this group has been 

smaller. The exception has been women aged 65 and over, where increases in cancer-driven 

mortality in those with high educational status meant a decrease in overall mortality 

inequalities. This last finding could reflect previous studies about cancer mortality in Spain 

finding, in the post-crisis period, an increase in lung cancer mortality in women.[278] 

Tobacco is the main contributor to lung cancer. In Spain, women joined the smoking 

population at a later stage than men, and those who first joined were more likely to be highly 

educated, meaning that the majority of women smokers aged 65 and over are among the 

high educational status group.[279] 

 

 

8.5.3. Strengths and weaknesses 

 

This is the first study estimating the magnitude of mortality inequalities in the period that 

followed the economic crisis of 2008 and the subsequent austerity, in a country affected 

intensively by both phenomena. Furthermore, in contrast with the majority of studies 

focused on the evolution of mortality inequalities, that used exclusively educational status 

as the socioeconomic indicator, we analysed inequalities according to two indicators of 

socioeconomic position. Such indicators were measured at the beginning of the follow-up 

period. The way educational status was measured ensured that it remained unchanged 

throughout the study period, but the same assumption cannot be made for household floor 
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space. Particularly among the younger population, who becoming economically 

independent, could be more likely to abandon the household recorded in the census. Yet, 

given the low mortality rates in the young age groups, the overall impact of this 

misclassification bias in mortality inequalities among those aged less than 65 years of age is 

low.  

 

8.6. Conclusion 

 

Changes in the magnitude of mortality inequalities in 2014-2017 compared with 2008-2013 

in Spain reveal substantial heterogeneity in the findings according to the indicator of 

socioeconomic position, the age group and the sex. The lack of a general pattern in the 

mortality inequalities does not support theories that predicted a clear increase in 

inequalities in the short and medium term following the period of crisis-austerity.  
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9. Summary of findings 

 

The findings of these studies help to deeper the current understanding about the relationship 

between the economy and health, as well as the impact that economic recessions have on 

health inequalities. 

The first study shows how mortality rates behaved procyclically during the Great Recession 

(2008-2010) and the austerity period (2010-2013) in Spain, rejecting previous claims that 

mortality rates were rising after 2011. In fact, compared with the years before the crisis-

austerity (2001-2007), and with the years after the crisis-austerity (2014-2016), the decrease in 

overall mortality was more pronounced during the crisis (2008-2010), whilst during austerity 

(2011-2013) it decreased at a similar rate than before the crisis-austerity.  

Mortality decreased faster during the crisis because mortality from most of the main causes of 

death (cardiovascular, respiratory and digestive diseases) was more accentuated during this 

period. Some authors had speculated that such improvements would only be observed in the 

older age groups -affected to a lesser extent by the economic downturn-, but that health 

outcomes would worsen in the working age population. Yet, the improvements observed 

referred to both over 65 and under 65 years old. In fact, the second study shows how the 

decrease in mortality from diabetes is more pronounced in the working age population, 

decreasing premature mortality substantially. These decreases are not simply the continuation 

of pre-existing trends, but the results of improvements in health behaviours. Especially during 

the crisis years, but also during austerity, there were marked reductions in tobacco use, 

alcohol consumption and take-away foods. It was observed an increase in fruit and vegetable 

consumption, physical activity and a slowdown in the increase of obesity. These 

improvements were reversed, with the exception of physical activity, or slowed down after the 

austerity period when the economy recovered. It is, therefore, likely, that the procyclical 

evolution of healthy behaviours had an impact on chronic disease mortality, mainly through 

improvements in prognosis and, to a lesser extent, in a reduction of incidence. 

The only major cause of death that slowed its improvement during the crisis-austerity period 

was cancer. Given the improvements observed in often concurrent diseases in cancer patients 
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(e.g., cardiovascular o respiratory disease), the most plausible explanation for this finding is 

that people died from cancer who would otherwise have died from other causes during the 

same period. 

Two other causes of death, external causes of death and suicides, changed markedly during 

the crisis-austerity, though their impact on overall mortality rates was marginal given the 

relatively low absolute number of deaths observed. External causes of death behaved 

procyclically, as expected by the findings of previous studies. This is because external causes 

of death are heavily influenced by traffic mortality, and it is known that during crises traffic -

and, thus, traffic injuries- decrease, due to the reduced volume of economic activity. Suicides, 

on the other hand, were the other cause of death, besides cancer, that did not behave 

procyclically. Whereas there was a large decrease of this type of death during the crisis years, 

suicides increased significantly during the austerity period. This increase could be due, as 

others have suggested, to the impact of increased unemployment, cuts in public services and 

barriers to healthcare access that characterised the austerity years. Yet, there are other factors 

that could confound such association. The most important is the introduction in 2011 of a new 

method of certifying violent deaths in Spain, which has led the official body of statistics in 

Spain to warn about any interpretation in the evolution of this type of death during these 

years. As most studies carried out elsewhere, during the last crisis or previous ones, have 

found a countercyclical relation between suicide mortality and the economy, it is plausible 

that suicides indeed increased during this period in Spain. However, the methodological 

limitations do not allow to estimate the magnitude of such increase.  

Several authors had foreseen an increase in inequalities during the recession years, given the 

regressive impact that these events have been described to have on the population. Even if 

health overall improves during recessions, it has been hypothesised that such improvements 

could mask increases in mortality in the most vulnerable groups. For this reason, we studied 

two acute causes of death directly related to health behaviours -drug and alcohol abuse- and 

compared their rates during the crisis with the immediate previous years in individuals 

according to their educational status. We found that drug and alcohol deaths did increase 

during the crisis, but that the increase was larger in the higher educational groups, thus 

reducing inequalities. The exception was drug related deaths in men, where deaths decreased 
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in those with tertiary studies but increased in the other groups, increasing inequalities. These 

results suggest that, whilst alcohol consumption decreased during the crisis, it did not 

translate in less alcohol deaths. Other authors had previously proposed that decreases in 

overall alcohol consumption do not necessarily translate into a lower prevalence of risky 

alcohol practices, and these findings seem to corroborate such results. However, unlike other 

authors predicted, the increase in deaths from these causes was not driven by those with lower 

socioeconomic status. 

Finally, several authors had argued that the negative effects of the crisis-austerity period on 

health and health inequalities would not be seen immediately, but in the following years. The 

rationale is that there is a time lag between changes in health behaviour and its effect on 

mortality from chronic diseases. Although the second study already showed how changes in 

behaviour did have an impact on contemporary mortality rates, we studied any lagged effects 

of the crisis-austerity period on overall mortality, mortality from major causes on death and on 

health inequalities; by comparing the evolution of rates in individuals according to their 

educational status and to a material indicator of wealth: the household floor space. 

Unsurprisingly, we found a social gradient in mortality rates in both periods, with those with 

lower socioeconomic status experiences higher rates. However, the evolution of such 

inequalities was heterogeneous and depended upon the indicator used. We found that, 

compared to the crisis-austerity years, inequalities decreased according to household floor 

space and increased according to educational status. The only exception was women aged 

over 65 years, where the opposite pattern was observed. Whilst the findings were influenced 

by the indicator used, these results do not support the previously stated hypothesis that health 

inequalities would markedly increase in the period after austerity as a direct result of the 

policies implemented. 
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10. Conclusions 

 

Overall mortality rates continued to improve during the years of the Great Recession (2008-

2010) and the subsequent austerity period (2011-2013) in Spain, declining at a faster pace 

during the crisis than either before or after the crisis-austerity. Such improvements were 

driven by a faster decline in mortality from cardiovascular, respiratory, digestive and external 

causes, both in the working age population and in the elderly groups. Oppositely, cancer 

mortality improvements slowed during the crisis and suicide mortality increased during 

austerity, though the magnitude of such increase is unknown due to the methodological 

limitations. 

The procyclical relation between the crisis and most major causes of death can be explain by 

changes in health behaviour during the crisis-austerity, when we observed a pronounced 

decline in tobacco use, alcohol consumption and take-away orders, whilst fruit and vegetable 

intake and physical activity increased. Such changes in behaviour are correlated with 

improvements in diabetes mortality and in premature mortality during these years and were 

reversed after the crisis-austerity period ended. Whilst alcohol consumption declined overall, 

deaths from alcohol and drug abuse increased during the crisis. The increase was larger for the 

most educated groups, decreasing inequalities, with the exception of drug related deaths in 

men, for whom inequalities increased. 

There is no evidence that the crisis-austerity caused, overall, an immediate or a lagged 

increase in health inequalities. 

These results could inform public health authorities, as it is essential to understand how 

macroeconomic fluctuations affect health outcomes. Firstly, these findings could help public 

health bodies to foresee which health needs will be greatly affected in times of economic 

hardship, allowing them to plan efficiently health and public health services. Secondly, 

improvements in health behaviours provide an opportunity for public health bodies to 

implement measures aimed at preserve and enhance them, as we did see that they were 

quickly reversed as the economy recovered. 
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Conclusiones 

La tasa de mortalidad continuó su mejora durante los años de la Gran Recesión (2008-2010) y 

el período posterior de austeridad (2011-2013) en España, disminuyendo a un ritmo más 

rápido durante la crisis que antes o después de la crisis-austeridad. Esta mejora fue impulsada 

por una disminución más rápida de la mortalidad por causas cardiovasculares, respiratorias, 

digestivas y externas, tanto en la población en edad laborativa como en los grupos de edad 

más avanzada. Por el contrario, las mejoras en la mortalidad por cáncer se ralentizaron 

durante la crisis, y la mortalidad por suicidio aumentó durante la austeridad, aunque se 

desconoce la magnitud de dicho aumento debido a las limitaciones metodológicas. 

La relación procíclica entre la crisis y la mayoría de las principales causas de muerte puede 

explicarse por los cambios en los hábitos de salud durante la crisis-austeridad, cuando 

observamos un pronunciado descenso en el consumo de tabaco, el consumo de alcohol y el 

consumo de comida a domicilio, mientras que la ingesta de frutas y verduras, así como la 

actividad física, aumentaron. Tales cambios en los hábitos se correlacionan con mejoras en la 

mortalidad por diabetes y en la mortalidad prematura durante estos años, revirtiendo 

rápidamente una vez terminado el período de crisis y austeridad. 

Si bien el consumo de alcohol disminuyó en general, las muertes por abuso de alcohol y 

drogas aumentaron durante la crisis. El aumento fue mayor para los grupos con alto nivel 

educativo, disminuyendo las desigualdades, con excepción de las muertes relacionadas con las 

drogas en los hombres, para quienes las desigualdades aumentaron. 

No hay evidencia de que la crisis-austeridad haya causado, en general, un aumento inmediato 

o tardío de las desigualdades de la salud. 

Estos resultados pueden informar las autoridades de salud pública, ya que es esencial 

comprender cómo las fluctuaciones macroeconómicas afectan los resultados de salud. En 

primer lugar, estos hallazgos podrían ayudar a los organismos de salud pública a prever qué 

necesidades de salud se verán afectadas en tiempos de dificultad económica, permitiéndoles 

planificar de manera eficiente los servicios de salud pública y sanitarios. En segundo lugar, las 

mejoras en los comportamientos de salud brindan una oportunidad para que los organismos 
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de salud pública implementen medidas destinadas a preservarlos y mejorarlos, ya que vimos 

que se revirtieron rápidamente a medida que la economía se recuperó. 
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Appendix A 

 

 Table A1. Parameters β1  β2, β3 and β4 of the models 
           

  Model 1  Model 2  

Parameters  Estimator  Standard 

error 
 p value  Estimator  Standard 

error 
 p value  

       
All ages        

 
 

 
 

 
 

All causes              
β1  -0.0211  0.0003  < 0.001  -0.0207  0.0003  < 0.001  
β2  -0.0131  0.0008  < 0.001  -0.0091  0.0008  < 0.001  
β3  0.0163  0.0010  < 0.001  0.0075  0.0011  < 0.001  
β4  0.0152  0.0011  < 0.001  0.0165  0.0011  < 0.001  
              
Cardiovascular disease            
β1  -0.0355  0.0005  < 0.001  -0.0350  0.0005  < 0.001  
β2  -0.0159  0.0013  < 0.001  -0.0120  0.0014  < 0.001  
β3  0.0185  0.0019  < 0.001  0.0100  0.0020  < 0.001  
β4  0.0177  0.0020  < 0.001  0.0187  0.0021  < 0.001  
              
Respiratory disease            
β1  -0.0139  0.0009  < 0.001  -0.0147  0.0009  < 0.001  
β2  -0.0446  0.0023  < 0.001  -0.0264  0.0024  < 0.001  
β3  0.0489  0.0031  < 0.001  0.0151  0.0033  < 0.001  
β4  0.0176  0.0033  < 0.001  0.0280  0.0034  < 0.001  
              
Digestive disease            
β1  -0.0204  0.0013  < 0.001  -0.0199  0.0013  < 0.001  
β2  -0.0192  0.0034  < 0.001  -0.0174  0.0035  < 0.001  
β3  0.0162  0.0047  < 0.001  0.0117  0.0049  0.017  
β4  0.0162  0.0050  0.001  0.0163  0.0051  0.002  
              
Cancer              
β1  -0.0150  0.0006  < 0.001  -0.0150  0.0006  < 0.001  
β2  0.0051  0.0015  < 0.001  0.0048  0.0015  0.021  
β3  0.0005  0.0020  0.081  0.0010  0.0021  0.634  
β4  -0.0026  0.0022  0.232  -0.0027  0.0022  0.219  

              
Motor vehicle accidents            
β1  -0.0859  0.0026  < 0.001  ..  ..  ..  
β2  -0.1041  0.0080  < 0.001  ..  ..  ..  
β3  0.1295  0.0131  < 0.001  ..  ..  ..  
β4  0.0665  0.0156  < 0.001  ..  ..  ..  
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Suicide              
β1  -0.0181  0.0031  < 0.001  ..  ..  ..  
β2  -0.0215  0.0082  0.0084  ..  ..  ..  
β3  0.0981  0.0112  < 0.001  ..  ..  ..  
β4  -0.0860  0.0117  < 0.001  ..  ..  ..  
              
Under 65 years             
All causes              
β1  -0.0261  0.0007  < 0.001  -0.0257  0.0007  < 0.001  
β2  -0.0086  0.0019  < 0.001  -0.0083  0.0019  < 0.001  
β3  0.0098  0.0026  0.0002  0.0082  0.0027  0.003  
β4  0.0126  0.0029  < 0.001  0.0121  0.0029  < 0.001  
  

 
 

 
   

 
 

 
   

65 years an older            
All causes              
β1  -0.0200  0.0003  < 0.001  -0.0197  0.0003  < 0.001  
β2  -0.0140  0.0008  < 0.001  -0.0093  0.0009  < 0.001  
β3  0.0174  0.0011  < 0.001  0.0074  0.0012  < 0.001  
β4  0.0154  0.0012  < 0.001  0.0171  0.0012  < 0.001  
                           
Model 1: Ln (Di,y)= B0 + β1X1 + β2 (X1-2007) X2 + β3 (X1-2010)X3 + β4 (X1-2013)X4+ + ΣδiAi + 

ln(Pi,y)  
Model 2: Ln (Di,y)= B0 + β1X1 + β2 (X1-2007) X2 + β3 (X1-2010)X3 + β4 (X1-2013)X4+ + ΣδiAi + 

αF+ρH+ln(Pi,y) 

D represents the number of deaths in each five-year age group and in each of the years of 

death from 2001 to 2016 
 

 
X1 = year-2000              
X2 = 0 if year ≤ 2007; X2 = 1 if year > 2007         
X3 = 0 if year ≤ 2010; X3= 1 if year > 2010          
X4 = 0 if year ≤ 2013; X4 = 1 if year > 2013         
              

Ai are the different indicator variables of each of the five-year age groups.    
F is an indicator variable reflecting presence in the absence of influenza 

epidemic    
H is an indicator variable reflecting presence to absence of heat 

wave.      
P represents the population at risk in each five-year age category and in each of the years of 

death from 2001 to 2016. 
 

 
B0,  β1,  β2,  β3 ,  β4,  Σδi, α, ρ are parameters to be estimated.      
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Table A2. Goodness of fit of model of segmented regression:  

Ln (Di,y)= B0 + β1X1 + β2 (X1-2007) X2 + β3 (X1-2010)X3 + β4 (X1-2013)X4+ + ΣδiAi + ln(Pi,y) 

vs model of linear regression: Ln (Di,y)= B0 + β1X1 + ΣδiAi + ln(Pi,y)     

and vs model of quadratic regression: Ln (Di,y)= B0 + β1X1 + (β1)2X1 + ΣδiAi + ln(Pi,y)   

          Change in 

DF 
  

Comparison    Change in deviance    p value 

All ages             
All causes             
Segmented regression vs linear  11430.79 - 13339.91 = -1909.12  3  <0.001 

Segmented regression vs 

quadratic  11430.79 - 12675.04 = -1244.25  2  <0.001 

             
Cardiovascular disease            
Segmented regression vs linear  2618.59 - 3355.45 = -736.86  3  <0.001 

Segmented regression vs 

quadratic  2618.59 - 3137.11 = -518.52  2  <0.001 

             
Respiratory disease            
Segmented regression vs linear  3614.67 - 4486.93 = -872.26  3  <0.001 

Segmented regression vs 

quadratic  3614.67 - 4389.85 = -775.18  2  <0.001 

             
Digestive disease            
Segmented regression vs linear  1366.70 - 1450.72 = -84.02  3  <0.001 

Segmented regression vs 

quadratic  1366.70 - 1445.21 = -78.51  2  <0.001 

             
Cancer             
Segmented regression vs linear  1989.23 - 2031.98 = -42.75  3  <0.001 

Segmented regression vs 

quadratic  1989.23 - 1999.33 = -10.10  2  <0.001 

             
Motor vehicle accidents           
Segmented regression vs linear  941.94 - 1355.10 = -413.16  3  <0.001 

Segmented regression vs 

quadratic  941.94 - 1310.48 = -368.54  2  <0.001 

             
Suicide             
Segmented regression vs linear  701.49 - 848.18 = -146.69  3  <0.001 

Segmented regression vs 

quadratic  701.49 - 787.75 = -86.26  2  <0.001 
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Under 65 years            
All causes             
Linear vs segmented 

regression  6440.28  6585.92 = -145.64  3  <0.001 

Quadratic vs segmented 

regression  6440.28  6532.82 = -92.54  2  <0.001 

             
65 years an older            
All causes             
Segmented regression vs linear  4394.99 - 6150.91 = -1755.92  3  <0.001 

Segmented regression vs 

quadratic  4394.99 - 5557.56 = -1162.57  2  <0.001 
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Table A3.Age-adjusted mortality rate from all causes and  time trends in mortality rate as annual percentage 

change. Several countries, 2001-2016.  
 

Year/ time 

interval 

 United 

States of 

America 

 

Netherlands 

 

Germany 

 

Austria 

 

Romania 

 

Greece 

 

Italy 

 

Croatia 

 

 
        

 
        

  
Age-adjusted mortality rate per 100,000 population1  

 
 

   
 

 
 

 
 

 
 

 
 

 
 

   
 

2001  859  680  658  645  1097  631  585  921  

2002  856  678  661  647  1146  631  571  923  

2003  844  666  665  655  1126  630  587  947  

2004  814  631  629  622  1076  610  545  854  

2005  815  616  620  610  1064  596  550  887  

2006  792  596  597  584  1026  584  517  842  

2007  775  572  585  570  980  605  512  852  

2008  775  566  582  558  964  581  503  830  

2009  750  549  576  564  959  571  496  813  

2010  747  543  566  549  948  560  478  790  

2011  741  528  549  532  901  555  482  761  

2012  733  534  545  538  899  560  483  754  

2013  732  523  564  529  865  528  460  721  

2014  725  515  537  511  864  523  447  713  

2015  733  517  557  528  868  538  468  749  

2016  729  513  545  506  849  521  442  700  

                 
 

  
Annual Percentage Change in mortality rate2  

 
 

                 
 

2001-2007  -1.7  -3.0  -2.2  -2.3  -2.3  -1.2  -2.4  -1.7  

2008-2010  -1.5  -2.2  -1.7  -1.7  -2.1  -1.5  -1.9  -2.2  

2011-2013  -0.7  -1.1  -0.6  -1.3  -2.5  -1.7  -1.4  -2.8  

2014-2016  0.0  -0.6  -0.2  -1.1  -0.6  -0.7  -1.3  -0.5  

                                   

1. The age-adjusted mortality for USA rates were obtained from “Xu JQ, Murphy SL, Kochanek KD, Bastian B, Arias E. Deaths: Final data for 2016. 

National Vital Statistics Reports; vol 67 no 5. Hyattsville, MD: National Center for Health Statistics. 2018”. In that report, the age-adjusted rates are 

based on the 2000 U.S. standard population. 

The age-adjusted mortality for European countries rates were obtained from the European Health for all database (HFA-DB), update 15 June 2018. 

In that database, the age-adjusted rates are based on the European Standard population of World Health Organization. The death rates for 

Germany, Italy and Greece in 2016 were not available and then we calculated them from the information on deaths and population by age 

obtained from the National Statistical Institutes of those countries. 

2. Annual percentage change was estimated using segmented linear regression models. In these models the outcomes were the natural logarithms 

mortality rates. Each model included three independent variables: time and two interaction terms with time. Time was defined as a continuous 

variable from year 2001 to 2016. If  β1, β2 y β3 are coefficients of the models for time and for each of the interaction terms, β1 reflects the trend in 

2001-2007, β1+β2 reflects the trend in 2008-2013, and β1+ β2+β3 reflects the trend in  2014-2016. 
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Figure A1. Age-adjusted mortality rate per 100,000 population from all causes (a), from 

cardiovascular diseases and cancer (b), from respiratory and digestive diseases (c), and 

from vehicle motor accidents and suicides (d). Spain, 2001-2016. 
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Appendix B 

 

Table S1. Gross Domestic Product and magnitude of different lifestyles related to diabetes and other chronic diseases. Spain, 2004-2016

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Gross Domestic Product based on constant 2010 US $ (in billions)1 1309.3 1358.1 1414.7 1468.1 1484.5 1431.4 1431.6 1417.3 1375.8 1352.4 1371.0 1418.1 1464.5

Lifestyles 

Tobacco (number cigarettes consumed per person, age 15+)2 2663.6 2599.6 2490.1 2417.2 2413.7 2161.4 1919.7 1595.2 1398.8 1263.8 1249.3 1242.6 1180.8

Alcohol ( pure alcohol consumption, liters per household)3 26.0 25.2 25.4 26.2 24.8 23.8 24.1 23.9 24.0 24.0 23.2 25.1 25.2

Intake of fruit and vegetables (kilograms per household)3 174.2 173.8 171.6 175.9 175.6 178.2 186.1 186.8 189.2 191.3 187.8 180.8 182.2

Age-adjusted obesity prevalence (% population, age 18+)
4

13.6 14.2 14.8 15.2 15.5 15.0 15.4 15.9 15.8 15.8 15.2 15.7 16.3

Age-adjusted prevalence of dining out of home (% population, age 14+)
5

52.1 50.9 50.7 51.6 49.8 47.9 46.4 46.2 44.4 44.1 44.2 45.8 47.8

Age-adjusted prevalence of going to a gym (% population, age 14+)5 8.8 8.6 8.2 8.7 9.1 9.4 9.9 9.7 9.7 10.1 10.8 11.2 12.0

Source of data:

1. The World Bank (https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=ES)

2. Ministry of Finance. Tobacco Market ( http://www.minhafp.gob.es/es-ES/Areas%20Tematicas/CMTabacos/Paginas/EstadisticassobreelMercadodeTabacos.aspx)

In each year, we have obtained the number of cigarettes sold and we have divided it by the population over 15 years old (except Ceuta, Melilla and the Canary Island, excluded from this data source)

 (http://www.mapama.gob.es/es/alimentacion/temas/consumo-y-comercializacion-y-distribucion-alimentaria/panel-de-consumalimentario/ultimos-datos/

3. The estimates have been obtained from the Food Consumption Panel, made from a sample of households. For the calculation of pure liters of alcohol, an average alcohol content of 13% has been 

assigned to wines, 4.5% to beer and 40% to spirits (brandy, rum, vodka, gin, whiskey, etc.)

4. The data for the estimates were obtained from the National Health Surveys of  2003, 2006, 2009, 2011, 2014 and 2016-17 carried out by the Ministry of Health and the National Institute of 

Statistics. In the non-survey years the estimates were calculated by arithmetic interpolation between the years with a survey.

5. The data for the estimates were obtained from General Media Survey carried out by the Asociación para la Investigación de Medios de Comunicación (http://www.aimc.es/a1mc-

c0nt3nt/uploads/2018/02/marco18.pdf)

Table B1. Gross Domestic Product and magnitude of different lifestyles related to diabetes and other chronic diseases, Spain, 2004-2016 
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Table S2. Age-adjusted mortality* per 100,000 population from diabetes, cardiovascular disease and cancer. Spain, 2004-2016

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

All ages

Diabetes 28.5 28.8 25.9 26.2 25.3 24.1 22.8 22.4 21.8 19.9 19.9 20.5 18.3

Cardiovascular disease 357.2 356.3 325.4 322.1 306.9 289.9 277.3 265.4 266.5 248.6 241.6 249.3 234.5

Cancer 264.9 258.1 255.4 253.5 249.0 246.0 244.7 243.9 242.9 239.0 232.8 230.8 230.1

Premature mortality (0-74 years)

Diabetes 6.5 6.7 5.9 6.1 5.8 5.5 5.1 4.8 4.4 4.1 4.3 4.2 3.9

Cardiovascular disease 82.6 81.6 76.3 74.9 71.2 66.8 63.2 60.1 58.8 56.6 55.8 55.7 55.0

Cancer 144.7 141.0 139.4 137.9 134.9 133.3 132.2 131.5 130.5 128.3 124.9 123.1 123.2

Source of data on deaths:

The data on deaths by 5-year age groups were obtained from the cause-of-death statistics provided by the National Institute of Statistics.

The cause-of-death codes are from the 10th revision of the International Classification of Diseases: 

Diabetes: E10-E14

Cardiovascular disease: I00-I99

Cancer: C00-C97

Source of  population data:

Population data by 5-year age groups were obtained from population estimates provided by the National Institute of Statistics

* The standard European population (EUROSTAT.Revision of the European Standard Population - 2013 edition) was used to calculate the age-adjusted 

mortality rates.

Table B2. Age-adjusted mortality* per 100,000 population from diabetes, cardiovascular disease and cancer. Spain, 20014-2016 
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Appendix C 

Table C1. Definition and classification of drug-related deaths 

Definition Drug-related deaths refers to deaths 

directly caused by a broad spectrum 

of substances, whether intentional or 

unintentional. 

Classification ICD-10 codes 

Mental and behavioural disorders due to use of 

opioids 

F11 

Mental and behavioural disorders due to use of 

cannabinoids 

F12 

Mental and behavioural disorders due to use of 

sedatives or hypnotics 

F13 

Mental and behavioural disorders due to use of 

cocaine 

F14 

Mental and behavioural disorders due to use of 

other stimulants, including caffeine 

F15 

Mental and behavioural disorders due to use of 

hallucinogens 

F16 

Mental and behavioural disorders due to multiple 

drug use and use of other psychoactive substances 

F19 

Accidental poisoning by and exposure to narcotics 

and psychodysleptics [hallucinogens], not 

elsewhere classified 

X42 

Accidental poisoning by and exposure to other 

and unspecified drugs, medicaments and 

biological substances 

X44 

Accidental poisoning by and exposure to other 

and unspecified chemicals and noxious substances 

X49 
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Intentional self-poisoning by and exposure to 

narcotics and psychodysleptics [hallucinogens], 

not elsewhere classified 

X62 

Intentional self-poisoning by and exposure to 

other and unspecified drugs, medicaments and 

biological substances 

X64 

Intentional self-poisoning by and exposure to 

other and unspecified chemicals and noxious 

substances 

X69 

Poisoning by and exposure to narcotics and 

psychodysleptics [hallucinogens], not elsewhere 

classified, undetermined intent 

Y12 

Poisoning by and exposure to other and 

unspecified drugs, medicaments and biological 

substances, undetermined intent 

Y14 

 

Poisoning by and exposure to other and 

unspecified chemicals and noxious substances, 

undetermined intent 

Y19 

ICD-10: International Statistical Classification of Diseases and Related Health Problems, 

Tenth edition. 

 

 

 

 

 



159 
 

Table C2. Definition and classification of directly attributable to alcohol (DAA) causes of death  

Definition DAA causes of deaths refers to deaths 

were alcohol is explicitly mentioned 

Classification ICD-10 codes 

Mental and behavioural disorders due to use of alcohol F10 

Alcoholic cardiomyopathy I42.6 

Alcoholic liver disease, including: Alcoholic fatty liver,  

Alcoholic hepatitis, Alcoholic fibrosis and sclerosis of liver, 

Alcoholic cirrhosis of liver, Alcoholic hepatic failure and 

Alcoholic liver disease, unspecified 

K70 

Alcohol-induced acute pancreatitis K85.2 

Alcohol-induced chronic pancreatitis K86.0 

Accidental poisoning by and exposure to alcohol X45 

Intentional self-poisoning by and exposure to alcohol X65 

Poisoning by and exposure to alcohol, undetermined intent Y15 

Alcohol-induced pseudo-Cushing syndrome E24.4 

Degeneration of nervous system due to alcohol G31.2 

Alcoholic polyneuropathy G62.1 

Alcoholic myopathy G72.1 

Alcoholic gastritis K29.2 

Finding of alcohol in blood R78.0 

ICD-10: International Statistical Classification of Diseases and Related Health Problems, Tenth edition. 
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Table C3. Relative educational inequalities in mortality rates from drug-related 

causes and causes directly attributable to alcohol by gender, educational attainment 

and age group during pre-crisis and crisis periods.  

  
Rate Ratioa 2004-

07 (Pre-crisis) 

Rate Ratioa 

2008-11 

(during crisis) 

  
Rate Ratioa 2004-

07 (Pre-crisis) 

Rate Ratioa 

2008-11 

(during crisis) 

Adults aged 35-64 Adults aged >64 

Drug-related causes (F11-16, F19, X42, X44, X49, X62, X64, X69, Y12, Y14, Y19)b 

Men 

Primary 

studies 
3.94 5.98 

Primary 

studies 
1.79 1.70 

Secondary 

studies 
1.97 2.96 

Secondary 

studies 
1.12 1.20 

Tertiary 

studies 
1.00 1.00 

Tertiary 

studies 
1.00 1.00 

Women 

Primary 

studies 
1.63 1.67 

Primary 

studies 
7.15 0.97 

Secondary 

studies 
1.03 1.14 

Secondary 

studies 
4.05 0.61 

Tertiary 

studies 
1.00 1.00 

Tertiary 

studies 
1.00 1.00 

      

Causes directly attributable to alcohol (F10, I42.6, K70, K85.2, K86.0, X45, X65, Y15, E24.4, G31.2, 

G62.1, G72.1, K29.2, R78.0)b 

Men 

Primary 

studies 
4.85 4.66 

Primary 

studies 
4.47 3.79 

Secondary 

studies 
2.50 2.50 

Secondary 

studies 
2.41 2.17 

Tertiary 

studies 
1.00 1.00 

Tertiary 

studies 
1.00 1.00 

Women 

Primary 

studies 
4.57 2.28 

Primary 

studies 
4.05 1.92 

Secondary 

studies 
2.84 1.50 

Secondary 

studies 
2.69 1.37 

Tertiary 

studies 
1.00 1.00 

Tertiary 

studies 
1.00 1.00 

            

aRatio of mortality rates adjusted for age   
b10th International classification of disease codes  
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Appendix D 

Table D1. Comparison of age-standardized mortality rate from all causes and from leading causes 

of death between 2008-2013 and 2014-2017 in the categories of household floor space.  

Cause of death and 

socioeconomic groups 

 Men  Women 
 

Difference in 

mortality rate during 

2014-2017 vs 2008-

2013 (per 100,000 

person-years) 

  Relative 

difference in 

mortality rate 

during 2014-

2017 vs 2008-

2013 (%) 

 

Difference in mortality rate 

during 2014-2017 vs 2008-

2013 (per 100,000 person-

years) 

  

Relative difference in 

mortality rate during 

2014-2017 vs 2008-

2013 (%) 

                        

 

   

 

 

< 65 years of age1 
                          

All causes  
          

High  -26   -10.6  0   -0.4  
Medium-low   -40   -12.3  -10   -7.1              

Cancer  
          

High  -12     -10.5   2   2.8   

Medium-low   -16     -11.0   -2   -3.0  

 
 

      
       

Cardiovascular disease  
      

       
High  -8     -16.1   -1   -4.3  

Medium-low   -6     -8.9   -1   -6.3  

 
 

      
       

Respiratory disease  
      

       
High  -2     -18.4   0   7.5  

Medium-low   -1     -6.6   -1   -18.8  

 
 

      
       

Digestive  
      

       
High  -2     -14.1   -1   -15.0  

Medium-low   -5     -20.7   -2   -24.7  

 
 

      
       

All other causes  
      

       
High  -2     -3.9   -1   -5.3  

Medium-low   -13   -16.3  -3   -11.9                        
≥65 years old   

                   
All causes            

High  -219   -4.8  -220   -7.4  
Medium-low   -324   -6.5  -205   -6.7              

Cancer  
   

       
High  -61   -4.6  2   0.3  

Medium-low   -57   -3.8  -4   -0.6  
            

Cardiovascular disease  
   

       
High  -195   -13.8  -178   -16.0  

Medium-low   -170   -11.8  -164   -14.6  
            

Respiratory disease  
   

       
High  -5   -0.8  -8   -2.8  

Medium-low   -81   -10.7  7   2.2  
            

Digestive  
   

       
High  -4   -2.2  -12   -8.4  

Medium-low   -13   -5.6  -17   -10.5  
            

All other causes  
   

       
High  46   4.7  -38   -2.8  

Medium-low   -3   -0.3  -35   -3.1  
1. People aged 10 to 64 years          
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Table D2. Comparison of age-standardized mortality rate from all causes and from leading 

causes of death between 2008-2013 and 2014-2017 in the categories of educational level.   

 

Cause of death and 

socioeconomic groups 

 Men  Women  
 

Difference in 

mortality rate 

during 2014-2017 

vs 2008-2013 (per 

100,000 person-

years) 

  

Relative difference 

in mortality rate 

during 2014-2017 vs 

2008-2013 (%) 

 
Difference in 

mortality rate during 

2014-2017 vs 2008-

2013 (per 100,000 

person-years) 

  Relative 

difference in 

mortality rate 

during 2014-

2017 vs 2008-

2013 (%) 

 
       
       
       
       

 

   

 

 

 

< 65 years of age1 
               

 
            

All causes  
          

 

High  -51   -18.5  -11   -6.9  
 

Medium-low   -43   -9.7  -11   -5.7  
 

             

Cancer  
          

 

High  -31     -21.5   -3   -2.8    

Medium-low   -20     -9.4   -5   -4.1  
 

 
 

      
       

 

Cardiovascular disease  
      

       
 

High  -10     -16.4   -1   -6.0  
 

Medium-low   -9     -10.4   -1   -2.5  
 

 
 

      
       

 

Respiratory disease  
      

       
 

High  1     5.4   -2   -34.8  
 

Medium-low   -1     -6.5   0   -1.9  
 

 
 

      
       

 

Digestive  
      

       
 

High  -6     -39.4   -1   -26.9  
 

Medium-low   -5     -17.8   -1   -14.4  
 

 
 

      
       

 

All other causes  
      

       
 

High  -5     -10.5   -4   -16.5  
 

Medium-low   -7   -7.6  -4   -11.5  
 

           
             

≥65 years old   
         

 
           

All causes            
 

High  -321   -7.6  -142   -5.9  
 

Medium-low   -346   -7.4  -189   -6.9  
 

             

Cancer  
   

       
 

High  -59   -4.5  58   10.6  
 

Medium-low   -52   -3.7  2   0.3  
 

             

Cardiovascular disease  
   

       
 

High  -150   -12.1  -116   -13.9  
 

Medium-low   -227   -15.9  -126   -13.0  
 

             

Respiratory disease  
   

       
 

High  -74   -13.3  -27   -9.8  
 

Medium-low   -60   -9.2  -10   -3.5  
 

             

Digestive  
   

       
 

High  -3   -1.7  -19   -18.3  
 

Medium-low   -13   -6.4  -21   -15.3  
 

             

All other causes  
   

       
 

High  -35   -3.8  -38   -5.8  
 

Medium-low   5   0.6  -35   -4.5  
 

                         

1. People aged 35 to 64 years          
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Appendix E. Articles published or sent for publication in this 

dissertation 
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