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INTRODUCTION

The belief that mortality at older ages is an intractable problem

has been widely held by researchers in recent decades.1 Several

studies have drawn attention to limits to the mean duration

of human life, survival rates that can barely be improved on,2,3

and—surprisingly—difficulties in reducing endogenous mortality.3,4

However, empirical evidence shows an epidemiological transi-

tion characterized by a shift in less deadly and more chronic and

degenerative diseases to older ages,5,6 in which there has been a

decrease in mortality rates from endogenous causes of death.

Three facts support this evidence. First, survival at older ages is

susceptible to substantial improvement. Second, life expectancy

(LE) has steadily increased in demographically developed coun-

tries over the past 2 centuries.7 Third, research based on

biodemographic models8,9 and heterogeneous and fragile popula-

tions10 has shown that mortality in general, and endogenous

mortality in particular, are modifiable, a fact that is more evident at

older ages.11,12 All this indicates a decrease in mortality, due to

increased survival, which has shifted to increasingly older ages. In
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A B S T R A C T

Introduction and objectives: This article describes the contribution of the decrease in cardiovascular

mortality to the increase in life expectancy at birth in Spain from 1980 to 2009. We explain the

demographic factors underlying the decrease in mortality from cardiovascular diseases at older ages and

the effect of this decrease on lifespan.

Methods: The contribution of these decreases to Spanish life expectancy at birth was calculated using

decomposition methods for life expectancy. We calculated standardized mortality rates by sex and

3 causes of death (cerebrovascular disease, ischemic heart disease, and other heart disease) for 3 age

groups: 65 to 79 years, 80 to 89 years, and �90 years.

Results: From 1980 to 2009, life expectancy at birth in Spain increased by more than 6 years for both

sexes. The contribution of the decrease in cardiovascular mortality to the total increase in life expectancy

at birth was 63% among women and 53% among men. Among the �65-year-old age group,

this contribution was 93% among women and 87% among men.

Conclusions: The decrease in cardiovascular mortality, mainly at older ages, has been the main

contributor to increased Spanish life expectancy at birth during the last 3 decades.

� 2013 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L. All rights reserved.

Contribuciones de la mortalidad cardiovascular a la esperanza de vida de la
población española de 1980 a 2009
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R E S U M E N

Introducción y objetivos: Este trabajo expone las contribuciones que la mejora en la mortalidad

cardiovascular ha tenido en el aumento de la esperanza de vida al nacimiento en España de 1980 a 2009.

Se explican las razones demográficas del descenso de la mortalidad por enfermedades cardiovasculares

en las edades avanzadas y su efecto en la duración de la vida.

Métodos: Las contribuciones a la esperanza de vida se calculan mediante el método de descomposición

de la mortalidad. Para explicarlo, se calculan tasas estandarizadas de mortalidad por sexo y tres causas de

muerte (enfermedades cerebrovasculares, cardiopatı́a isquémica y otras enfermedades del corazón) para

tres grupos etarios: 65-79, 80-89 y 90 o más años.

Resultados: La esperanza de vida al nacimiento de la población española aumenta más de 6 años para

ambos sexos de 1980 a 2009. El descenso de la mortalidad de las enfermedades cardiovasculares

contribuye a ese aumento en un 63% entre las mujeres y un 53% entre los varones. En las edades

� 65 años, la contribución es del 93 y el 87% del total respectivamente.

Conclusiones: El descenso de la mortalidad cardiovascular se torna el principal contribuyente a la

esperanza de vida española en las últimas tres décadas, principalmente en las edades avanzadas.

� 2013 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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other words, aging has slowed down while survival and life span

have increased.

In this context, LE at birth in Spain grew by 6.03 years among

women (up to 84.5 years old) and by 6.17 years among men (up to

78.5 years old) from 1980 to 2009. Given this situation, the aim of

this study was to explain the contribution of the decrease in

cardiovascular mortality (especially among the elderly) to the

increase in LE in the Spanish population during this period.

METHODS

Data

Data on death by age, sex, and cause of death in Spain were

obtained from the Vital Statistics for 1980-2009 published by the

National Institute of Statistics. During this period, data on deaths

were recorded in 2 revisions of the International Classification of

Diseases: the ninth revision, which covered the period 1980-1998,

and the tenth revision, which covered the period 1999-2009. On

the basis of these sources, a homogenization and regrouping

process was performed13 addressing, on the one hand, cardiovas-

cular diseases, and on the other, cerebrovascular diseases, ischemic

heart disease (IHD), and other heart diseases. Finally, the Spanish

mortality tables for this period were obtained from the online

Human Mortality Database.14

Statistical Analysis

The decomposition method for LE was used to calculate the

weight of the factors that have influenced the change in LE in

the Spanish population (sex, age, period, and cause of death).15–17

This method consists of decomposing the difference between

2 specific LEs (for 2 periods, 2 populations or by sex) in relation to

the contribution of age, cause of death, or both. We calculated the

increase or decrease in LE attributed to the change in mortality

from the diseases studied by period, population, and sex.

The contribution of different cardiovascular diseases to

mortality was calculated for 5-year age intervals and by sex for

3 older age groups (65-79 years, 80-89 years, and �90 years).

The results obtained by calculating the contributions to LE were

complemented by analyzing mortality by cause. Changing patterns

in LE between 1980 and 2009 were calculated by using the

logarithm of the standardized mortality rates by age, sex, and

cause, thus avoiding the effect of age on mortality due to the aging

process. This approach also allows comparison of trends over the

entire period.18 The standard population used was the total

Spanish population at risk of dying in 1991; these data were

obtained from the Human Mortality Database. Although another

year could have been chosen, 1991 was selected because it was a

census year.

RESULTS

For causes of death, in the period 1980-2009 the greatest

contribution to increased LE at birth was attributable to the

decrease in cardiovascular mortality. Figure 1 shows in detail its

contribution to the change in LE and those of the other major

causes of death over the entire life span. The increase in LE due

to the decrease in mortality from cardiovascular disease was

3.8 years (63% of the total increase) for women and 3.3 years

(53% of the total increase) for men. These increases mainly

occurred in the �65-year-old group; in this group, the contribution

of the decrease in mortality from cardiovascular disease to the total

increase in LE was 93% among women (25% in individuals aged

65-79 years, 44% in those aged 80-89 years, and 24% in those

aged �90 years) and 87% in men (36%, 37%, and 14%, respectively).

The contribution of the decrease in mortality from other

diseases to increased LE was much smaller: respiratory diseases,

7.7% in women and 9.0% men; cancer, 7.0% in women and

3.2% men; gastrointestinal diseases, 5.6% in women and 9.6% men;

and external causes, 5.1% in women and 12.8% men. In contrast,

mortality from nervous system diseases and mental and behav-

ioral disorders had a negative contribution, which was higher in

women (3% per group) than in men (1%).

The data show that the increase in LE in the period 1980-2009

was predominantly attributable to the decrease in mortality from

cardiovascular disease and the decrease in mortality among older

people. There has been an obvious chronological shift of the effect

of these contributions to increasingly older ages (Fig. 2). In women

aged between 65 and 79 years there was a decrease from 33% in the

period 1980-1989 to 20% in the period 2000-2009; in individuals

aged between 80 and 89 years, the figure remained stable at

around 44%, and among those aged �90 years, there was an

increase from 14% to 33%. In addition, the contribution of

cardiovascular disease to the total increase in LE was relatively

low: among women, this was 69% in the period 1980-1989; 65% in

1990-1999; and 55% in 2000-2009. The figures for men were 110%,

45% and 33%, respectively. As summary data, the contribution per

decade of all 3 age groups remained close to 90%.

As already confirmed in other studies,19–22 mortality from

cardiovascular disease decreased in the 3 age groups analyzed. The

relevance of this change in later life and its fundamental impact on

the increase in LE indicates the need to disaggregate mortality into

3 causes of death: cerebrovascular disease, IHD, and other heart

diseases (Fig. 3).

Mortality from cerebrovascular disease has been the only cause

that has consistently decreased in both sexes, in the 3 age groups

considered, and throughout the period 1980-2009. There were

2 particular features related to mortality from IHD (myocardial

infarction and angina pectoris being the main components):

increased mortality among men at all ages and relative stability

throughout the entire period for both sexes. Figure 3 shows some

slight decreases at the end of the period, particularly among the

65- to 79-year-old group; these decreases were somewhat lower

among the other 2 groups. Finally, mortality from other heart

diseases has also generally decreased, except in the �90-year-old

group.

DISCUSSION

The marked decrease in cardiovascular mortality at older ages

in Spain during the period 1980-2009 has made an enormous

contribution to the increase in LE at birth.

Cardiovascular mortality rates are lower than those in most

European countries. Western European countries have followed a

pattern of decreased cardiovascular mortality similar to that

observed in Spain, with a decrease of about 60% in women and of

50% in men. However, this decrease did not occur in Eastern

European countries until the 1990s.23 Cardiovascular mortality is

comparatively lower in Spain than in most European countries,

Abbreviations

IHD: ischemic heart disease

LE: life expectancy
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particularly IHD mortality throughout Spain and mortality from

cerebrovascular diseases in northern Spain.24 A paradox occurs in

southern Europe, as countries in this region have lower IHD

mortality than in northern Europe, despite increased saturated fat

intake. This paradox is generally thought to be related to the

Mediterranean diet, but recent studies have postulated that it

could be related to the increased prevalence of stable atheroscle-

rotic plaque.25
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Figure 1. Contributions of the change in cardiovascular disease mortality (and 8 other causes of death) to the variation in life expectancy at birth by sex (Spain,

1980-2009). LE, life expectancy. Source: own work based on data from the National Institute of Statistics and the Human Mortality Database.
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From the demographic point of view, there may be a cohort

effect in Spain. The generations now reaching older ages

experienced their childhoods under difficult social conditions

(influenza, wars, poor sanitary conditions, and a diet typical of the

early 20th century). Theories of natural selection in survival,26 food

shortages,27 low weight at birth and during childhood,28 and fetal

growth29,30 could provide plausible explanations for the decrease

in cardiovascular diseases in the Spanish population.

Decreased cardiovascular mortality can probably be attributed

to the successful combination of public health policies, the

improved management of risk factors in clinical practice, and

behavioral changes.31 These factors should be investigated in

future studies.

Finally, it should be stressed that the use of standardized total

mortality rates tends to place greater weight on the most frequent

causes of death at older ages, when the bulk of deaths occur. Deaths

among young people or adults are usually due to causes that could

be avoided by the implementation of social or health measures

and therefore their impact is far greater than that of death due

to causes that are more closely associated with biological or

life cycles and that reach a maximum incidence in later life; these

causes include cardiovascular disease. However, the health system
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Figure 2. Contributions of the change in cardiovascular disease mortality (and 8 other causes of death) to the variation in life expectancy at birth by sex (Spain,

1980-1989, 1990-1999, and 2000-2009). LE, life expectancy. Source: own work based on data from the National Institute of Statistics and the Human Mortality

Database.
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also plays an important role by providing preventive and acute

phase treatment that can effectively delay death from cardiovas-

cular disease.

CONCLUSIONS

The decrease in cardiovascular mortality had an undeniable

impact on the increase in LE at birth among the Spanish population

during the period 1980-2009. Furthermore, among the �65-year-

old age group, there has been a clear decrease in mortality from

cerebrovascular diseases and other heart diseases, and a slight

decrease in IHD mortality.
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J.M. Garcı́a González / Rev Esp Cardiol. 2013;66(11):848–853 853

http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0005
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0005
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0010
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0010
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0015
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0015
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0020
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0020
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0020
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0025
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0025
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0030
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0030
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0030
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0035
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0035
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0040
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0040
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0045
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0045
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0045
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0050
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0050
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0055
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0055
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0060
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0060
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0060
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0060
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0065
http://www.mortality.org/
http://www.humanmortality.de/
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0075
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0075
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0080
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0080
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0080
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0080
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0085
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0085
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0090
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0090
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0090
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0090
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0090
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0095
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0095
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0100
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0100
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0100
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0100
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0100
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0105
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0105
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0105
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0110
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0110
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0110
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0110
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0115
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0115
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0115
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0120
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0120
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0120
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0125
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0125
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0125
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0130
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0130
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0135
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0135
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0135
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0140
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0140
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0145
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0145
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0145
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0150
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0150
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0155
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0155
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0155
http://refhub.elsevier.com/S1885-5857(13)00178-3/sbref0155

	Contributions of Cardiovascular Mortality to Spanish Life Expectancy From 1980 to 2009
	INTRODUCTION
	METHODS
	Data
	Statistical Analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	Acknowledgements
	FUNDING
	CONFLICTS OF INTEREST
	References


