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Abstract 

Background: Health inequalities in mortality persist in European countries and 

reducing them is one of the main public health policy priorities. We study the 

educational gradient in cause-specific mortality, with special attention to life-style 

related causes of death by making use of multiple causes of death.  

Methods: We use individual detailed mortality data, which includes educational 

attainment and all causes mentioned in the death certificate, for the population aged 

30+ living in Spain in 2016-17. We use multiple causes of death (MCOD) to study 

alcohol-related and drug-related mortality. We estimate cause-specific mortality by 

age and educational attainment, and we examine educational gradient in cause-

specific mortality using Poisson regression models.  

Results: Educational inequalities in cause-specific mortality exist in Spain, 

particularly from major causes such are cardiovascular or respiratory. In addition, 

population groups with lower educational attainment present higher risks of mortality 

from lifestyle-related causes such as alcohol- or drug-related causes (higher 

mortality rate ratios as compared to main causes of death).  

Conclusions: The preliminary results from this study highlight the importance of 

amenable causes of death related with lifestyle factors on overall mortality 

inequalities in Spain. In the full paper, we will also provide a detailed assessment by 

age groups and the inclusion of additional causes of death (e.g. smoking, 

hypertension) to explore both absolute and relative inequalities in mortality.  
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Extended abstract 

 

Introduction 

Health inequalities in mortality  persist in European countries (Mackenbach et al., 

2018) and reducing them is one of the main public health policy priorities. Spain is 

not an exception in the European context, although health inequalities are lower as 

compared to most European countries (Mackenbach et al., 2018; Regidor et al., 

2016a).  

Recently, several researchers explored socioeconomic inequalities in mortality in 

Spain from different perspectives (Marí-Dell’Olmo et al., 2016; Permanyer et al., 

2018; Regidor et al., 2016b; Reques et al., 2014). Reques et al (2014) estimated 

total and cause-specific mortality patterns by education based on a 7-year follow-up 

of all citizens aged 25 years and over residing in Spain in 2001. Regidor et al. (2016) 

analysed a more recent period as they focused on the mortality decrease during the 

economic crisis in Spain by socioeconomic groups. The authors concluded that 

steeper declines occurred for most causes of death during the economic crisis as 

compared to the pre-crisis period. In addition, two other studies focused on the topic 

by analysing trends. Marí-Dell’Olmo et al. (2016) concluded in their study based on 

33 Spanish cities that socioeconomic inequalities –measured with the socioeconomic 

deprivation index- in mortality have not declined in the late 1990s and early 2000s. 

On the other hand, a recent study focused on long-term trends in not only life 

expectancy but also life span variation by educational attainment. Their results 

showed higher increases in life expectancy among the higher educated but 

reductions in length-of-life inequality for all but primary-educated men (Permanyer et 

al., 2018).  

In sum, only two studies have focused on cause-specific mortality (Regidor et al., 

2016b; Reques et al., 2014), but did not provide estimates detailed causes regarding 

lifestyle or risk factors. In addition, other the studies on socioeconomic inequalities in 

cause-specific mortality in Spain mostly used subsamples of the Spanish population 

(e.g. Barcelona and Madrid) and exclusively focused on major underlying causes of 

death (Huisman, 2004; Marí-Dell’Olmo et al., 2015).  
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We aim to contribute to the field of socioeconomic inequalities in cause-specific 

mortality in Spain in two ways:  

1) Using detailed mortality data including all causes mentioned in the death 

certificate for all adult population living in Spain;  

2) Exploring the role of particular lifestyle factors (e.g. alcohol or drug use) that 

have long been postulated to be more harmful among low socioeconomic 

groups.  

Several country-specific datasets containing multiple causes of death (MCOD) 

became available over the last years, including data from Spain. These data are 

certainly relevant for a better understanding of overall mortality causes. For example, 

people often die from multiple causes (Désesquelles et al., 2016), especially at older 

ages where multimorbidity is more common (Alpérovitch et al., 2009). In that sense, 

MCOD could provide useful insights on the mortality patterns, particularly for those 

causes that are unlikely to be mentioned as underlying cause of death in the death 

certificate. Another example where MCOD is relevant is that they allow for better 

estimates from behavioural causes such as alcohol use as compared to other 

estimates merely using the underlying cause of death (Trias-Llimós et al., 2018).  

 

Data and methods 

We use individual mortality data and population exposures for the Spanish 

population aged 30+ for the period 2016/17 from National Institute of Statistics (INE). 

Educational attainment was estimated by INE using various statistical records and 

contained four categories: No education, primary, secondary and tertiary.  

We selected causes of death in two different ways. On the one hand, we used the 

following major underlying causes of death: cancer, cardiovascular, respiratory, 

digestive and external causes, representing about 80% of all deaths. On the other 

hand, following previous studies, we used multiple causes of death (MCOD) to 

define alcohol-related (Trias-Llimós et al., 2018) and drug-related mortality (Barbieri, 

2019; Bargagli et al., 2006). In the full version of the paper, we will also include the 

preventable causes hypertension and smoking.  
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We estimated age- sex- and cause-specific mortality by educational attainment. This 

was followed by examining the educational gradients using Poisson regression 

models, with the natural logarithm of population at risk as the offset term. Men and 

women were analysed separately. For the full paper we will also use more advance 

methods to study both absolute (e.g. Slope Index of Inequality) and relative (e.g. 

Relative Index of Inequality) measures of inequality. 

 

Preliminary results 

Age- and cause-specific mortality by sex and educational attainment is plotted in 

Figure 1. A visual inspection of these data suggest higher mortality among low 

educated groups, irrespective of age and sex (with few exceptions). Inequalities in 

cause-specific mortality seem narrow for cancer and are large for other important 

causes such as respiratory, cardiovascular or digestive.   

Figure 1. Cause- and age-specific mortality by sex and educational attainment in 

Spain (2016/17), ages 30-99.

 

Table 1 presents the mortality rate ratios (MRR) of cause-specific mortality by 

educational attainment with reference to the highest educated group (tertiary 
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education). Having tertiary education is associated with lower mortality among both 

men (MRR Secondary 1.15 (95% CI: 1.14-1.17), Primary 1.42 (1.40-1.43), No 1.77 

(1.75-1.79)) and women (Secondary 1.07 (1.05-1.09), Primary 1.29 (1.27-1.30), No 

(1.65 (1.63-1.68)). Higher mortality is observed for all causes and for men and 

women with low educational levels, with the only exception of mortality from 

respiratory causes among women with secondary education (1.03 95%CI: 0.97-

1.10). Lifestyle related causes showed high educational inequalities. Men with no 

education or with primary education had >2 times higher risk of alcohol- and drug-

related mortality. Similar results were observed among women, but relatively low 

OR. 

 

Table 1. Mortality rate ratios of cause-specific mortality by educational attainment in 

Spain (2016/17), ages 30-99. 

Men No Primary Secondary Tertiary 

External 2.05 (1.93-2.17) 1.77 (1.69-1.85) 1.35 (1.27-1.43) 1 (ref.) 

Infectious 2.13 (1.94-2.34) 1.70 (1.57-1.85) 1.30 (1.17-1.44) 1 (ref.) 

Cancer 1.55 (1.52-1.59) 1.33 (1.31-1.35) 1.12 (1.10-1.15) 1 (ref.) 

Cardiovascular 1.69 (1.65-1.73) 1.36 (1.33-1.39) 1.15 (1.12-1.18) 1 (ref.) 

Respiratory 2.23 (2.15-2.30) 1.57 (1.52-1.62) 1.15 (1.10-1.20) 1 (ref.) 

Digestive 2.46 (2.34-2.60) 1.83 (1.75-1.92) 1.36 (1.28-1.44) 1 (ref.) 

Drug (MCOD) 2.49 (1.95-3.19) 2.37 (2.02-2.77) 1.64 (1.35-1.98) 1 (ref.) 

Alcohol (MCOD) 3.61 (3.27-3.98) 2.36 (2.18-2.56) 1.65 (1.50-1.82) 1 (ref.) 

All-cause 1.77 (1.75-1.79) 1.42 (1.40-1.43) 1.15 (1.14-1.17) 1 (ref.) 

     

Women No Primary Secondary Tertiary 

External 1.67 (1.54-1.81) 1.31 (1.22-1.41) 1.12 (1.02-1.22) 1 (ref.) 

Infectious 2.36 (2.09-2.66) 1.76 (1.57-1.98) 1.28 (1.11-1.48) 1 (ref.) 

Cancer 1.22 (1.19-1.26) 1.09 (1.07-1.12) 1.03 (1.00-1.06) 1 (ref.) 

Cardiovascular 1.87 (1.82-1.93) 1.41 (1.37-1.45) 1.11 (1.07-1.15) 1 (ref.) 

Respiratory 1.69 (1.61-1.77) 1.25 (1.19-1.31) 1.03 (0.97-1.10) 1 (ref.) 

Digestive 2.20 (2.05-2.37) 1.61 (1.50-1.72) 1.16 (1.06-1.27) 1 (ref.) 

Drug (MCOD) 1.99 (1.50-2.63) 1.40 (1.12-1.76) 1.61 (1.25-2.08) 1 (ref.) 

Alcohol (MCOD) 2.83 (2.37-3.38) 1.90 (1.62-2.22) 1.38 (1.14-1.67) 1 (ref.) 

All-cause 1.65 (1.63-1.68) 1.29 (1.27-1.30) 1.07 (1.05-1.09) 1 (ref.) 

*Results derived from Poisson regression models controlling by age. 
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Preliminary discussion  

We presented the preliminary results on educational inequalities in cause-specific 

mortality in Spain in 2016/17. Consistent with results from other countries 

socioeconomic differences in total mortality also exist in Spain, albeit with a lower 

gradient (Mackenbach et al., 2018). However, compared to the 2000s (Reques et al., 

2014) our results seems to show potential decrease in educational inequalities in 

cause-specific mortality, which should be analysed in more detail. Underlying causes 

of death, however, do not allow us to identify behaviours behind the observed 

socioeconomic health differences, reason why we also analysed MCOD for lifestyle-

related causes of death. Indeed, inequalities were especially large for alcohol-related 

mortality. The use of MCOD as a tool to analyse actual causes of death contributes 

to a better understanding in how individual behaviours contributed to overall mortality 

inequalities. 
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