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ABSTRACT

Background Research from various countries has shown increases in alcohol- and drug-related deaths and suicide, known as ‘deaths of

despair’ over recent decades, particularly among low-educated middle-aged individuals. However, little is known about trends in

death-of-despair causes in Spain. Therefore, we aim to descriptively examine this among 25–64-year-olds from 1980 to 2019 and by

educational attainment for the years 2017–19.

Methods We obtained mortality and population data from the National Institute of Statistics to estimate age-standardized mortality rates and

assess educational inequalities using the relative index of inequality (RII).

Results Deaths of despair as a share of total mortality slightly increased from 2000 onwards, particularly among 25–64-year-old men (from 9

to 10%). Only alcohol-related mortality declined relatively more since 1980 compared with all-cause mortality. Regarding educational

differences, low-educated men presented higher mortality rates in all death-of-despair causes (alcohol-related: RII 3.54 (95% CI: 2.21–5.66);

drug-related: RII 3.49 (95% CI: 1.80–6.77); suicide: RII 1.97 (95% CI: 1.49–2.61)). Women noteworthy differences were only observed for

alcohol-related (RII 3.50 (95% CI: 2.13–5.75)).

Conclusions Findings suggest an increasing proportion of deaths of despair among 25–64-year-olds since 2000, particularly among men.

Public health policies are needed to reduce and prevent these premature and preventable causes of mortality.

Keywords alcohol, cause mortality, deaths of despair, drugs, educational attainment, premature mortality, suicide, trends

Introduction

Life expectancy gains have slowed in many high-income and
low-mortality countries, including Spain, since 2010,1–4 lead-
ing to debates on possible causes. In the USA, the increases in
mortality rates in drug overdoses, alcohol-related diseases and
suicide observed among low-educated working-aged whites
over recent decades have spurred a great deal of interest
and attention among scientists, policymakers and media.5–7

These causes of death known to be associated with self-
destructive behaviors reflect a kind of despair or loss of
hope or expectations, reason why some researchers refer
to them as ‘deaths of despair.’6,7 These deaths of despair
are linked to low educational attainment, deteriorating labor
market opportunities and economic resources, living in rural
and deprived areas, widespread availability of opioids, and
cultural and social factors.6–9 However, despite this high level

of attention and interest, the deaths of despair literature has
received strong criticisms.10

Outside the USA, studies on trends in deaths of despair are
limited. One Scottish study11 found drug-related deaths and
suicides to be the leading causes of death of despair between
1980 and 2018 among men aged 15–44, with mortality
from drugs being the biggest contributor to socioeconomic
inequalities in mortality. The authors emphasize marginaliza-
tion, lack of opportunities and social support structures as
likely contributors to the high rates. Another study compared
deaths of despair mortality rates among birth cohorts in
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Scotland, England and Wales and found similarities in the
peak ages at death across cohorts, suggesting similar root
causes.12

In Spain, life expectancy gains slowed down among adults
already before COVID-19,2 despite being one of the world’s
leading countries in life expectancy.4 Since the economic
crisis of 2008–14, mortality improvements have decelerated.
Among young men, this has especially been due to external
causes, and among 60–79-year-old men and women due to
circulatory and respiratory system diseases.13 In a study that
analyzed changes in drug- and alcohol-related mortality dur-
ing the early stage of the economic crisis in Spain (2008–
11), an upward trend in drug and alcohol-related mortality
was found.14 Another study conducted in Spain that analyzed
the gender gap in life expectancy at three time points (1980,
1995 and 2012) according to causes of death found that
improvements in male mortality from HIV/AIDS, cardiovas-
cular diseases and traffic accidents contributed to narrow the
gender gap. However, male excess mortality from substance
abuse (alcohol and drugs) had little impact (0.035 years in
1980 and 0.020 years in 2012).15 As sex differences vary across
health dimensions and historical time, analyzing demographic
and socioeconomic characteristics of cause-specific mortality
patterns can provide insight into where the current burden
of deaths lies, which may facilitate policy responses. Given
the known socioeconomic differences in death of despair
mortality in the USA6,7 and UK,11,12 similar studies should
be conducted for Spain in the hope of preventing premature
and preventable deaths in the future.

In this context, this study aims to descriptively examine the
mortality trends of the deaths-of-despair causes, drug- and
alcohol-related mortality and suicide, among Spanish men and
women aged 25–64 for the years 1980–2019, as well as by
educational attainment for the years 2017–19.

Methods

We obtained sex-specific data on all-cause and cause-specific
mortality for the years 1980–2019 from the mortality registry
of the Spanish National Statistics Institute (INE) database
(www.ine.es). We analyzed deaths among ages 25–64, includ-
ing age-specific patterns. In addition, for the years 2017–19
(pooled), we explored differences according to educational
attainment (reliable cause-specific mortality data according
to education is not available for an earlier period). We dis-
tinguished between three educational levels: low (less than
secondary education), middle (completed secondary educa-
tion and intermediate vocational training) and high (post-
secondary vocational training and university). INE obtained

the deaths according to educational attainment through mul-
tiple data linkages, including municipal population registers
(Padrón), the 2001 and 2011 censuses, or data on official
degrees issued by the Ministry of Education.16 INE also
provided the required sex-, age- and education-specific popu-
lation data for the denominators of our mortality indicators.

We examined cause-specific mortality trends separately for
deaths from alcohol use, drug use and suicide. These causes
were initially selected based on Case and Deaton6,7 and Allik
et al .11 but adapted to fit our purposes (Table 1). In line with
previous studies,10,17 we also analyzed the cumulative rate
of the three death-of-despair causes together, as well as the
remaining natural and external causes (Fig. 1). Causes of death
were coded according to the International Classification of
Diseases (ICD). Despite the switch from the ninth (ICD-9)
to the tenth revision (ICD-10) in 1999, there is no indication
of trend breaks regarding these causes of death in Spain.18

The exact codes used for the causes of death are shown in
Table 1.

Data analyses

Analyses were carried out separately for men and women.
Mortality rates were standardized for age and sex using the
2013 European Standard population. Ninety-five percent
confidence intervals (CI) were also calculated to compare
different periods and education categories. Educational
inequalities in cause-specific mortality were estimated using
the relative index of inequality (RII). The RII assumes
the relative position of each educational group within the
population. It can be interpreted as the mortality rate ratio
comparing the low- with the high-educated population
groups. The RII was estimated from a multiplicative Poisson
regression model adjusted by age.19

To visualize the age-specific mortality rates of the different
cause-of-death categories across the studied time period, heat
maps were created in Excel 2019.

Results

Long-term trends

All-cause mortality rates decreased for men and women aged
25–64 from 1980 to 2019 (Fig. 1). All-cause standardized
mortality rates (SMRs) were higher among men than women
throughout the period and declined among both sexes (the
SMR almost halved between 1980–82 and 2017–19), with the
decline among men becoming more pronounced since the
early 1990s.

Men also have higher mortality rates than women in
each of the three specific causes of death of despair.
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Table 1 International Classification of Diseases (ICD) codes for alcohol- and drug-related causes of death and suicide

ICD-9 codes ICD-10 codes

Alcohol 291, 303, 305.0, 357.5, 425.5, 535.3, 571 (excluding

571.6), E860

F10, K70, K73, X45, G31.2, G62.1, I42.6, K29.2, K74.0, K74.2, K74.6,

K86.0

Drugs 292, 304, 305.2–305.9, E850–E858 F11–F16, F18–F19, X40–X44

Suicide E950–E959, E980–E989 X60–X84, Y10–Y34, Y87.0, Y87.2

Note: Despite the switch from the ninth (ICD-9) to the 10th revision (ICD-10) in 1999, there is no indication of trend breaks regarding these causes

of death in Spain (Ruiz et al.18). While Case and Deaton7 considered alcoholic liver diseases and cirrhosis (ICD10 K70, K73–74) and drug and alcohol

poisoning (X40–45, Y10–15, Y45, Y47, Y49) separately, we combined chronic liver disease and cirrhosis with alcohol poisoning and other alcohol-related

disorders to create the category ‘alcohol-related deaths’ following Allik et al.11 We also combined mental and behavioral disorders due to use of drugs

(excluding tobacco and alcohol) and accidental poisoning by exposure to drugs (excluding alcohol) to create the category ‘drug-related’ deaths. The final

death-of-despair category is suicide, which includes events of undetermined intent because we know from the literature that suicide is a sensitive issue

that may not always be correctly coded. The categories are also mutually exclusive: suicides (including undetermined intent) due to drugs are only included

among suicides but are also analyzed together as deaths of despair.

Fig. 1 Age-standardized mortality rates (per 10 000) from specific causes of death for Spanish men and women aged 25–64, 1980–2019. Note: The left
axis presents the age-standardized mortality rates (per 10 000) from deaths of despair (suicide, alcohol- and drug-related) and other causes of death (natural
and external), according to sex for the years 1980–2019. The sum of the rate of the specific cause-of-death categories equals the all-cause mortality rate.
The right axis refers to the sum of the age-standardized mortality rates of the three death-of-despair causes as a percentage of the total age-standardized
mortality rate.

The downward trend is particularly visible for alcohol-
related mortality (declining 3–5% annually), while drug-
related mortality initially rose sharply (30% among men and
13% among women between 1980–82 and 1993–95), before
declining. As a proportion of all-cause mortality, deaths of

despair peaked at 11% for men and 7% for women in the early
1980s, and decreased until the late 1990s before stabilizing at
around 5–6% for women. In the 2010s, the relative share
increased again to 9–10% for men. Supplementary Tables S1
and S2 offer more detail on increasing and decreasing

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/advance-article/doi/10.1093/pubm

ed/fdad133/7231018 by guest on 10 O
ctober 2023

https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/pubmed/fdad133#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/pubmed/fdad133#supplementary-data


4 JOURNAL OF PUBLIC HEALTH

mortality rates, including confidence intervals and annual
changes. Supplementary Figures S1 and S2 also summarize
sex- and cause-specific results for age groups 25–44 and
45–64 for the three causes of death and as a proportion of all
causes. The most noteworthy finding is the continual increase
in percentage of deaths of despair among the younger age
group since 1980.

Due to the lag time between prolonged intake and chronic
health effects, some deaths of despair have clear age patterns,
especially alcohol-related death. Figure 2 shows a heatmap of
5-year age-specific rates.

Throughout the 1980s, alcohol-related mortality was high
among 50–64-year-old men, but gradually declined among
younger ages. This trend has continued to the present.
Regarding drug-related deaths, however, deaths were scarce
until the mid-1980s (and still are among women). It then
increased among 25–39-year-old men, peaked in the late
1990s and declined among young adult men over the next
decade. Among middle-aged men, a reverse trend can be
observed since 2010. Lastly, suicide mortality was higher
among men of all ages compared with women, with peaks
during the 1990s among men aged 25–45 and during the
mid-1980s among men aged 45–64 (Supplementary Figs S1
and S2). As comparison, the heatmap for remaining natural
and external causes shows clear annual declines and age
gradients in the former and declining mortality after peaks
in the 1980s and early 1990s in the latter (mainly due to trends
in traffic accidents; results not shown).

Deaths of despair by educational attainment
and sex

Overall, educational differences in deaths of despair-related
mortality among women are much less pronounced than men
(Fig. 3). Results have shown a pattern of generally higher
mortality rates among the low educated for the three specific
death-of-despair causes analyzed (alcohol, suicide and drugs),
with higher levels in men than among women. Among men,
the highest educational differences are found for alcohol
and suicide. In the case of alcohol-related mortality, 2.08
(95% CI: 1.95–2.22) low-educated men per population of
10 000 died during the period under study compared with
0.54 (95% CI: 0.50–0.59) high-educated men. Among women,
a marked educational gradient in mortality is observed only
for alcohol-related diseases where low-educated women have
the highest levels of mortality (0.51 (95% CI: 0.45–0.58)
deaths per 10 000 compared with 0.14 (95% CI: 0.12–0.16)
among high-educated women). For comparative purposes,
Supplementary Fig. S3 shows the results according to educa-
tional attainment for the remaining natural and external causes
of death categories.

Discussion

Main finding of this study

Our findings show overall declines in mortality since 1980,
particularly in alcohol- and drug-related mortality, which con-
trasts with the increasing trends observed in the USA.6 How-
ever, as a proportion of total mortality, the share of deaths of
despair only increased slightly in the case of men aged 25–64
from 2000 onwards (from 9 to 10%).

Sex differences are also noteworthy; men’s all-cause mortal-
ity rates were much higher than women’s rates throughout the
period. This result lends support to those who advocated sex-
specific analysis in response to the initial study by Case and
Deaton,6 where this was not contemplated.10,17 One possible
explanation for our findings is that men are more vulnerable
to socioeconomic factors such as low educational attainment,
unemployment and financial strain that might conduce to
declines in mental health.20,21 Women, on the other hand, are
better able to cope with stressful situations, at least regarding
the adoption of unhealthy lifestyles.20

Educational inequalities in deaths of despair were analyzed
for the period 2017–19. Our findings show a pattern of gen-
erally higher mortality rates among the low educated for the
three specific death-of-despair causes analyzed (alcohol, sui-
cide and drugs), with higher levels in men than among women.
Our findings are consistent with previous studies,6,7,21–25

including a pooled study of 27 European countries that found
consistently higher all-cause mortality among the lower edu-
cated.26 It is well established that low-educated individu-
als are more likely to experience higher rates of mortality
as a result of poorer access to healthcare, financial strains,
unemployment, low income, smoking, and use and abuse of
substances.27 Regarding the observed sex differences in the
analyzed deaths of despair, men’s higher mortality rates across
all educational levels may be due to their higher prevalence
in hazardous drinking and drug consumption. Concurrently,
women’s smaller educational inequalities in mortality may
be due to the effect of the later socioeconomic modern-
ization, which led to a delay in the adoption of smoking,
especially among less educated women.28,29 Accordingly, the
relationship between men and women mortality rates is heav-
ily influenced by epidemiological and social circumstances and
behavioral differences.30

What is already known on this topic

Before COVID-19, life expectancy improvement had slowed
in many high-income and low-mortality countries.1–4 This
has been attributed, at least partly, to increasing mortality rates
from drug- and alcohol-related diseases and suicide, especially
among low-educated middle-aged men.6,7 These so-called
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Fig. 2 Heat map of age- and cause-specific mortality rates per 10 000. Spanish men and women aged 25–64, 1980–2019. Note: The columns represent
years (1980–2019) and rows age (25–64). The cells for each specific cause of death were colored differently using a gradient palette. Lighter colors represent
lower mortality rates while darker colors represent higher mortality rates.
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Fig. 3 Age-standardized mortality rates (per 10 000) for alcohol-related, drug-related and suicide deaths according to educational attainment and sex. Ages
25–64, 2017–2019. Note: RII for alcohol-related mortality: 3.54 (95% CI: 2.21–5.66) men, 3.50 (95% CI: 2.13–5.75) women; drug-related mortality: 3.49
(95% CI: 1.80–6.77) men, 3.74 (95% CI: 1.68–8.33) women; suicide: 1.97 (95% CI, 1.49–2.61) men, 1.30 (95% CI, 1.02–1.66) women.

deaths of despair may stem from societal factors such as
unemployment, financial insecurity and housing wealth.6–8,31

However, the multifaceted underlying drivers of deaths of
despair are not yet fully understood. A recent literature review
on deaths of despair and social determinants suggests a lack
of consensus on the determinants, prompting a need for
further research on the structural and intermediate social
determinants and mechanisms to better understand inequali-
ties and their association with deaths of despair.32

What this study adds

This paper offers for the first time a comprehensive descrip-
tive analysis of trends in alcohol- and drug-related deaths and
suicide since 1980 in Spain for 25–64-year-olds by sex, age and
educational attainment. The share of these deaths of despair
increased slightly since 2000, particularly for males aged 25–
44. Drug-related deaths were rare until the mid-1980s (and still
are among women) but quickly increased among 25–39-year-
old men due to the intravenous heroin epidemic and access
to other drugs such as opioids and cocaine. One plausible
explanation for the increase in consumed drugs is that illicit
drugs had become readily available after Spain transitioned to
democracy in the late 1970s and became more prosperous,
and unemployment rose steadily. Moreover, coastlines and
borders were rarely controlled, facilitating the entry of drugs
into the country, while the possession of illicit drugs was
no longer punishable.33 After reaching its peak in the late
1990s, mortality from illicit drugs drastically declined among

young adult men, although admissions for treatment of abuse
or dependency of non-social-recreational sedative-hypnotic
drugs (e.g. to deal with anxiety and distress) increased sharply
from about 300 during the late 1990s to 1192 in 2014, par-
ticularly among middle-aged men.34,35 Preventive measures
were established to raise awareness of the risks associated of
substance use, such as with cannabis, which did not peak until
2004.35 Another explanation for the decline in drug-related
mortality since the 1990s could be generational shifts in drug
consumption, as the use of hard drugs, especially heroin, has
been declining almost uninterruptedly since 1995.34

Our results on alcohol-related mortality align with other
Spanish studies that found very low alcohol-related mortality
rates among women and declining rates among men between
the early 1990s and late 2000s in Barcelona, Madrid and
the Basque Country as well as similar educational differences
in the late 2000s36 and 2016–1837 as we found for 2017–
19. Given the very sharp decline in alcohol-related mortality
since the 1980s despite alcohol consumption having remained
stable since 1997,34 we also checked for age displacements
in deaths that could be due to improved medical treatment.
However, also for age groups 65–74 and 75–84, there were
continual declines in alcohol-related mortality in both sexes
(results available upon request).

Regarding suicide, the higher rates observed among men
compared with women and the lower educated compared
with the higher educated are in line with an earlier study con-
ducted in Spain.38 One possible explanation for these findings
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is that men, and especially low educated, tend to be more
vulnerable to socioeconomic factors such as unemployment
and financial strain, recession and economic crises as well as
more likely to engage in abuse of substances.20,21,24,25,27

Overall, our findings highlight that low educational attain-
ment is a strong determinant of premature mortality from
deaths of despair. Therefore, health policies should prioritize
interventions targeting primary drivers of premature mor-
tality. Policies should address alcohol use in young adults
and low socioeconomic settings, with community-based pro-
grams focusing on prevention and promotion of safe nightlife
environments. As adverse health effects accumulate over the
life course, these programs could have long-term (mental)
health benefits. The combined analysis of trends in alcohol,
drugs and suicide since 1980 should be interpreted with cau-
tion as the age- and sex-specific trends of the specific causes
differ and it is unlikely that they share the same etiology. Doing
so would ignore alternative explanations of the recent trends
in drug-related deaths and growing educational inequity.10,39

In contrast to the USA, one noteworthy difference is that
‘deaths of despair’ mortality in Spain is primarily attributable
to alcohol- rather than drug-related diseases, although such
deaths have not decreased recently in Spain, except possibly in
the case of opioids.34 Spain’s stronger safety nets, particularly
the role of the family, including the fact that young Spanish
adults are more likely to live with their parents, may also
contribute to having lower absolute and relative levels of
deaths of despair, particularly in recent decades.4,40 However,
further research is needed to better understand the determi-
nants of suicide, drugs and alcohol consumption among low-
educated middle-aged adults. Moreover, the opioid epidemic,
a longstanding public health issue in the USA characterized by
the misuse and addiction to opioids including the prescription
of pain relievers, heroin and synthetic opioids7,41 is not yet
prevalent in Spain, and could be another reason for the higher
rates of deaths of despair in the USA.

Limitations of this study

Our study did have several limitations. First, alcohol- and
drug-related deaths and suicides may be undercounted on
death certificates as deaths may be misclassified and/or the
certificate may list as primary the proximate cause rather than
the underlying cause.42 Therefore, our underlying causes of
death approach may underestimate the absolute impact of
alcohol and drugs, as shown for alcohol in Spain37 and for
drugs in the USA.43 However, as this would mainly affect
absolute levels, we believe that the effect on time trends and
educational differences will be minimal. Second, there are also
limitations in using death certificate data. For instance, suicide
may not always be correctly coded due to it sensitive nature,44

although causes of death for violent deaths with judiciary
intervention have been more accurately assigned since 2011,
causing a notable increase during the period 2011–2013.45

The less precise classification of deaths due to suicide prior to
2011 could explain the heterogeneous results in Spanish stud-
ies on suicide during the economic crisis,45 although it should
not affect our results on educational differences during 2017–
19. Third, we used education as a proxy of socioeconomic
status. Although it is known to be less context dependent
than income or occupation,23 there are yet no cause-specific
data available for other socioeconomic indicators. Moreover,
while we were able to calculate education-specific mortality
rates for 2017–19, it was not possible to stratify cause-specific
mortality by educational level for the earlier part of the studied
period, preventing us from analyzing time trends.

Despite these limitations, one of the major strengths of our
study is having analyzed deaths-of-despair mortality trends
over a four-decade period and educational differences for a
recent period (2017–19). In addition, by analyzing sex sep-
arately we overcame the possibility of masking important
sex-based differences in mortality trends.10,17 Our findings
support evidence that inequalities in these premature and
preventable specific causes of death also exist in Spain. Public
health policies are therefore needed to prevent these prema-
ture and preventable deaths among vulnerable populations,
especially now in a post-COVID-19 era.46
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