Chapter 9
Changes in Mortality at Older Ages: The Case
of Spain (1975-2006)
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Abstract Recent decades have witnessed the rise of a new and growing demographic
group: the old people. This remarkable historical phenomenon is the direct result of
an increase in survival rates, with more and more men and women celebrating their
85th birthday every year. As death rates fall and people live longer, the frequency
distribution of age at death has shifted towards the more advanced groups, affecting
a greater proportion of the population as a whole while the maximum lifespan has
continued to rise. It should be emphasized that the number of octogenarians in
wealthy countries grew over the course of the twentieth century, paralleled by a rise
in the age of death among the very old. In the case of Spain, this trend did not happen
until the 1970’s. This paper analyses the impact of mortality and the evolution of
the main causes of death among Spanish old people. Special attention is paid to
variations in gender-specific trends over the last three decades, looking for the most
relevant causes of death. Our work focuses on three different age groups: 65-79;
80-89 and 90 older, to distinguish the diversity of trends among older people. This
research has also profited from the increase in the availability of official data on both
mortality and the living population at advanced ages in recent years.

Keywords Mortality - Causes of death - Elderly and oldest-old - Differences by sex -
Differences by gender - Spain

9.1 Introduction!

In Spain, two basic longevity indicators, the modal and the median age at death,
reached a value of 80 years for men and over 85 years for women in 2004 (Gémez
Redondo et al. 2007). This represents a milestone in the evolution of the Spanish
population because it is an indication that Spanish men and women will both soon
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Fig. 9.1 Compression and shift of deaths. Men and women in 1980 and 2006. (Source: Own
elaboration with data from the HMD and the INE)

attain a life expectancy of 85 years, a “mythical” age considered by many authors
to be the maximum achievable life expectancy (Fries 1980, 1989; Olshansky et al.
1990, 2001; Coale and Guo 1991; Hayflick 2000). Another interesting aspect of
recent Spanish longevity is that there is a quarter of a century gap between women'’s
and men’s indicators: women’s modal and median ages at death in 1980 were only
reached by men 25 years later, around 2006 (Figs. 9.1 and 9.2).

The structure of Spanish mortality has profoundly changed over the twentieth cen-
tury: the mortality rate has fallen sharply, and during the second half of the twentieth
century Spain joined the select group of countries with the highest level of human
survival ever attained (Fig. 9.2). The whole Spanish population has undergone signif-
icant improvements throughout this period: life expectancy at birth exceeded 80 years
for the first time in 2004, when it reached a value of 80.28 years for the general popu-
lation (76.84 for men and 83.51 for women; Human Mortality Database). Since then,
Spanish life expectancy has continued to rise steadily, reaching 80.94 years in 2006.
‘Women, in particular, have experienced a rapid gain, with a life expectancy of 84.07
years in 2006, compared to 77.58 years among men, a difference of nearly 7.5 years.

A key moment in this process of change and advancement in Spanish mortality
took place in the early 1970s. At that time, the increase in life expectancy was given
a significant boost by the adult and elderly age groups, whose mortality continued to
decline, especially among the female population, and has done so until today (Gémez
Redondo 1995; Gémez Redondo and Boe 2005; Canudas et al. 2008). The resultant
dynamics brought about a growing compression and a shift in mortality (Wilmoth
1997; Wilmoth and Horiuchi 1999; Robine 2001; Meslé and Vallin 2003), which in
the last instance may be said to have led to an “aging” of the age of death, raising every
longevity indicator, and bringing about a rectangularization of the survival curve.



9 Changes in Mortality at Older Ages: The Case of Spain (1975-2006) 209

95 4

45
35 A
25 -
D DDA AD DD D DD DO @A AD DD DD
° N N KV SV > P o oD 5 9° 07 0 NN B D OO
T RTRTRTRDIRDT TR DT R DT R DD QTR DT R A
Women Spain Men Spain =——Women Japan = = -Men Japan =——Women Sweden ====Men Sweden

Fig. 9.2 Life expectancy at birth, 1908 to 2008, Men and women, Spain, Japan and Sweden.
(Source: Own elaboration with data from the HMD)

The overall aim of this article is to analyze the evolution of mortality by cause of
death between 1975 and 2006 among Spaniards over the age of 65. We distinguish
three large age groups: those aged 65—79, to whom we will refer as the “young old”;
those aged 80-89, referred as “old people”; and those aged 90 and older, referred as
the “elderly”. The analysis is carried out by gender.

First, we will focus on those sets of causes that weigh more heavily on the mortality
of Spanish old people. Second, we will analyze those causes of death that show
some signs and/or evidence of changing trends which might be relevant for the
future convergence of men’s and women’s mortality (Lépez 1983; Vallin 2006).
Nevertheless, this division is difficult to maintain in practice, as the chapter also has
a transverse axis, that is, a comparative analysis of the evolution of mortality by
cause between men and women during the last three decades.

We have to take into account that at the end of the twentieth century the gender
difference in life expectancy for children and young people began to change, but
this change cannot be extrapolated to the older old population during the period
under study. The difference between the life expectancy at birth for men and women
has decreased during the last few years, as well as for young adults, but in the
population older than 65 years we only see a small slowing down of the divergent
trend, something which was already happening during the past century. During
the first decade of the twenty first century, and always within the framework of the
attained stabilization, itis possible to detect small decrements in the gender difference
in younger old people. Nevertheless, it is not possible at the moment to claim that it
a convergent trend is emerging. This is the reason why we pay special attention to
the differences between men and women for certain causes of death which, in our
study, show signs of change.
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Since this general process cannot be understood outside the framework of the
health transition and epidemiological theory (Vallin and Meslé 2004), our goal here
is to continue our analysis of the changes in the Spanish epidemiological pattern over
a period of only thirty years (Omran 1971), keeping close track of society’s response
to these important transformations (Frenk et al. 1991).

Old age has clearly come to be the indisputable locus of mortality in recent
decades. This is true to such an extent that mortality trends among the elderly de-
termine the mortality trends of the Spanish population as a whole. Since the older
population suffers increasingly from chronic and degenerative diseases, these are, at
present, the most prevalent causes of death among the elderly (Meslé 2006a) and,
consequently, among the Spanish population at large.

9.2 Sources and Methodology

The data on deaths by cause that were used in this analysis refer to the de facto
population and derive from the micro data published by the Instituto Nacional de
Estadistica (INE, Spanish Statistics Institute) for the period 1975-2001, while the
data for the period 2002-2006 were extracted from the INE website via INEBase
(http://www.ine.es). Population data for the whole period 1975-2006 were taken
from the Human Mortality Database (HMD). To define the denominator, we have
used the population’s exposure to risk of death, which is more appropriate than the
population size since the former includes a correction that reflects the timing of
deaths during the interval.

Given that this study covers a broad time period (longer than 30 years) and that
the age structure of the population changed over this time, it was deemed appropriate
to calculate age-standardized death rates by cause of death. The advantage of this
approach is that these rates eliminate the effect of the age structure on mortality
among the elderly—who have experienced an “aging of the aged” process since
1975- and thus allows us to discern the evolution of mortality trends in this specific
population. The standard population we have used is the total (men plus women)
Spanish population exposed to risk of death in 1991 as taken from the HMD, since
that year falls in the middle of the period under study and also coincides with a
census year. The age-standardized death rate by cause ( TE,) is obtained by adding
up the product of the specific death rate for each age x and cause ¢ and the standard
population at each age x, and dividing this sum by the total standard population (men
plus women):

TE, = Z O

where m corresponds to the age-specific death rates by cause c in age group x, p’
corresponds to the standard population in age group x, and P*’ to the total standard
population. These age-standardized rates by cause of death have been calculated for
each sex and for three age groups: 65-79, 80-89, and 90 4. They are expressed per
100,000 inhabitants.

Population and number of deaths by single age have been used. We have data from
65 until 100 4 years old, but we suspect that population and deaths belonging to the
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group 90 + years may be exaggerated. This last open age group includes all people
over 90 years old for both the standard population and deaths by cause, neither of
which have an open-ended age group. Thus, the potential effect of changing age
population structure during the analyzed period is somehow reduced.

The analysis is carried out by using cross-sectional data. It should be noted that
the division of the 65 4 population into three large age groups provides an analytical
advantage, since it allows us to observe significant differences between the mortality
trends and their strength in these three groups, given each one’s distinctive health
pattern. In addition, we are able to see a cohort effect on the impact of mortality.
Generations born in 1910 (that reached the age of 65 in 1975) share the scene with
those generations born at the end of the nineteenth century, who have emerged as
today’s supercentenarians. It is possible to standardize the population, but not the life
stories, life conditions and health experienced by the members of these generations
before they reached old age. Both the stories and the conditions will be reflected in
the intensity of mortality, and this intensity will always be related to the social and
technological context in which people lived. Furthermore, as is well known, there
has been a substantial change in the mortality structure of Spanish women during this
period. This transformation may have a certain impact on the evolution of differential
mortality trends by sex.

In Spain, the information about causes of death is taken from the Estadistica
de Defunciones segiin la Causa de Muerte® (Statistics of Deaths by Cause). This
database used to be part of the Estadisticas del Movimiento Natural de la Poblacion
(Vital Statistics), but in 1987 the INE decided to make the former a separate entity
owing to the health nature of the information compiled in it.

The International Classification of Diseases and Causes of Death (ICD) has under-
gone three revisions during the period 1975-2006: the 8th Revision (1975-1979), the
9th Revision (1980-1998), and the 10th Revision (1999-2006). While the 8th and 9th
Revisions presented only minor changes, the 10th Revision introduced substantial
modifications. It allowed greater specificity, since it incorporated an alphanumerical
system that doubled the number of existing codes. ICD10 also introduced several
modifications in one of the coding rules for determining the basic cause of death,
and provided more information for the codification of neoplasms (Audicana et al.
1998; Segura and Martinez 1998; Cirera 2006).

Research on death by cause involves several methodological difficulties that can
be summarized into two essential problems:

1. the complexity of managing and standardizing the successive revisions of the
ICD (Segura and Martinez 1998), while the required reconstruction of long time
series of deaths by causes® (Vallin and Meslé 1988) is still in progress; and

2 The available data on causes of death only refer to the basic cause of death, which is the one
reported by the corresponding INE statistics. According to the World Health Organization (WHO),
the basic or fundamental cause of death is “(a) the disease or lesion that initiated the change of
pathological events leading directly to death, or (b) the circumstances surrounding the accident or
violence produced by the fatal lesion” (WHO 1997).

3 An ongoing project using methodology by Vallin and Meslé (1988).
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2. errors on certification of cause of death may seriously compromise the quality
of the analysis, although the quality of the data has notably improved over the
course of the period under study.

The European Shortlist for Causes of Death (Eurostat 1998; Eurostat 2004) is the stan-
dard list used in this work, since it establishes a correspondence between the three ICD
revisions made in the period 1975-2006 for 65 causes of death* (see Annex). These
65 causes of death include the most relevant causes within the current patterns of mor-
tality and the mortality trends and projections of the European Union. In the absence
of a reconstruction of time series of mortality by cause, this common list eliminates
the discrepancies between the different ICD revisions. In this study, six large sets of
causes are considered: diseases of the circulatory system, diseases of the respiratory
system, malignant neoplasms, diseases of the nervous system and the sense organs,
mental and behavioral disorders, and external causes of injury and poisoning. How-
ever, we will focus more specifically on those causes within these six large sets that
have the greatest impact on mortality among the elderly: cerebrovascular diseases; is-
chemic heart diseases; malignant stomach, colon, larynx and trachea/bronchus/lung,
breast, prostate and bladder neoplasms; diabetes mellitus; influenza; pneumonia;
chronic lower respiratory diseases; suicide and intentional self-harm.

9.3 The Five Pillars of The Evolution of Mortality in Old Age

This analysis will consider the impact of the most important causes of death on
the older population, depending on whether the men and women who make up the
population are at the beginning or the end of this phase of their life cycle. Our
comments are based on the figures representing annual series for each age group by
causes of death.

The results obtained are basically related to five groups of causes that in our
opinion are the pillars of the recent evolution of mortality. The importance of the
decline in mortality from circulatory and respiratory diseases, which we will study
closely later on, is matched by only one other set of causes in this period: that of
the ill-defined diseases (see methodology). Nevertheless, and contrary to common
understanding, the most important causes of death in Spain, and those whose decline
has contributed most to the increase in life expectancy, are well defined. Death from
diseases of the circulatory system accounted in 1975-79 for 58.6 % of the total deaths
among women aged 90 + (53.0 for men aged 90 +), while the proportion was 44.6 %
(36.9 for men) in 2005-2006. If we now add deaths from malignant tumors, we find
that these two causes of death represented more than two-thirds of all deaths (71.6 %
for women aged 90 + and 68.2 for men the same age) in 1975-79, while their weight
lessened by the end of the period (58.1 % for women aged 90 + and 57.3 for men
in the same age group). Finally, if we include deaths caused by diseases of the
respiratory system we obtain 78.9 % for women aged 90 4 (75.0 for men aged also
90 +) in 1975-79 and 64.9 % for women the same age (70.1 for men) in 2005-06.

4 This shortlist was conceived as a useful and necessary tool for the carrying out of international
comparisons of mortality data, both on a regional scale and in retrospective studies and projections.
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Therefore, these three large sets of causes alone largely explain the epidemiological
profile of the elderly population in Spain, and the changes it has undergone. On
the other hand, we have also considered two additional causes because of their rapid
increase over the course of recent years, especially taking into account their potential
and important health, economic and social consequences in aged societies. We refer
to mental illnesses and pathologies of the nervous system.

9.3.1 The Role of Diseases of the Circulatory System in the
Decline of Mortality in the Population Over the Age of 65

Overall mortality at age 90 4 shifted from 26,221 deaths per 100,000 inhabitants in
1975-79 to 20,904 in 2005-06 for women aged 90 + (29,744 and 24,418, respec-
tively, for men aged 90 +). For women aged 80-89, it decreased from 11,677 to 6,964
(15,034 to 10,058 for men aged 80-89). And for the 65-79 age group, women’s rates
fell from 2,927 to 1,353 (4,870 to 2,893 for men aged 65-79). During this period
we see an improvement in the trends of only two sets of causes: diseases of the
circulatory system and diseases of the respiratory system. Tumors, mental disorders
and diseases of the nervous system moved in the opposite direction. At much lower
levels, we also find endocrine and digestive diseases, to mention just the main ones.

Cardiovascular diseases are certainly the true motor and main component of the
decrease in mortality during the last quarter of the century. By contrast, the main
brake to the continuous decrease is the tumor group. Figure 9.3 shows mortality
from diseases of the circulatory system. We can observe a significant fall in overall
mortality from this set of causes, with a clear declining trend for both sexes. The
reduction in the number of deaths due to this type of disease is in line with what we
know about the cardiovascular revolution in Western societies, although it is taking
place with a certain delay (Caselli et al. 1995; Meslé and Vallin 2002). The greatest
differences between men and women are found in the 65-79 age group. The trends
by sex are closer in the 90 + age group, where women show higher mortality.

Among the population aged 65-79, female mortality shows a higher percentage
decrease than male mortality, although the decrease of the standardized death rate
(SDR) is smaller, since it dropped from 1,555 deaths per 100,000 inhabitants in
1975-79 to 425 in 2005-2006 for women aged 65—79, and from 2,276 to 810 deaths
for men aged 65—79. The decrease is also clear for the 80-89 age group (from 7,166
to 2,869 deaths among women and from 8,163 to 3,352 among men) and the 90 +
age group (from 15,351 to 9,313 deaths in the case of women and from 15,765 to
9,000 in that of men). Nevertheless, the weight of this cause of death on the overall
male mortality is less than on the overall female mortality at the end of this period
(Meslé 2006b).

It is worth noting that, for this set of causes, both the trends and the levels are very
similar for both sexes, which means that the observable differences in overall mor-
tality by sex are due to causes other than those associated with circulatory diseases.
Mortality from this group of diseases has experienced a huge decline, having been
reduced by over half its value in the course of these three decades. Nonetheless, and in
line with what we know from previous studies (Gémez Redondo 1995; Blanes 2007,
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Robles 2009; Gémez Redondo et al. 2010), diseases of the circulatory system still
represent the main cause of death among the Spanish elderly population, because of
the late arrival of the cardiovascular revolution in Spain (during the 1970s and 1980s).
Indeed, mortality from this type of disease among the older population is more than
double that caused by tumors, the next most important group. Mortality caused by
the whole group of tumors was stable for most of this period, especially among men
under 80, and it even experienced a slight decrease in the last few years. For those
aged 65-79 mortality caused by the tumor group is comparable to that due to circula-
tory system diseases. This is the reason we discuss tumor-related mortality later on.
Tumors are very heterogeneous, and each specific cause follows a particular trend af-
fecting men and women differently. Let us only mention here that some are declining
causes of death (prostate and stomach tumors) while some are increasing (bladder,
colon and breast tumors). Within the 65-79 age group, the drop is from 530 deaths
per 100,000 inhabitants in 1975-79 to 479 deaths in 2005-2006 for women aged
65-79, while there is a slight increase (from 1,096 to 1,115 deaths) among men aged
65-79. Therefore, diseases of the circulatory system have a greater impact on women
than on men—and greater as well on the 90 4- age group than on the 65-79 one.
Within this large set of causes, we can disaggregate two main causes of death,
namely ischemic and cerebrovascular diseases (Figs. 9.4 and 9.5), both of them
enormously important. Clearly the most salient result of this analysis is the great
fall in mortality from cerebrovascular diseases throughout the period in question,
regardless of the age group considered. A clearly declining linear trend can be ob-
served for both sexes, to a point where mortality from ischemic diseases, which
had distinctly lower levels in earlier years, now exceeds mortality associated with
cerebrovascular diseases, at least among octogenarian men and women and among
men aged 65-79. On the other hand, the reduction of mortality caused by ischemic
diseases is not so marked among those older than 80 years, but is clearly observable
among the younger-old since the early 1990s (Fig. 9.5). With regard to differences by
sex, the incidence of death from cerebrovascular diseases is almost identical in men
and women belonging to the 80—-89 and 90 + age groups throughout this period, but
higher among men than among women in the 65-79 age group. At the same time, in
the case of ischemic diseases, a marked male over-mortality can be observed among
this younger-old population, but showing a slow tendency to decline both in men and
in women, a fact that might indicate an incipient tendency towards convergence.
Considering the magnitude of the decline in mortality from circulatory diseases, it
makes sense to ask what factors are responsible for this trend. From a medical point of
view, the answer is complex and would have to take into account at least three factors
(Vallin and Meslé 2006). In the first place, we should mention the improvements in
medical technology that have opened the door to a number of different therapeutic
and surgical treatment strategies, such as the use of anti-coagulants, beta-blockers,
pacemakers and bypass coronary surgery. In the second place, we should refer to
the organization of emergency medical services, which play a key role in preventing
many deaths by providing immediate attention. Finally, we should call attention to
prevention. Since the aim of prevention is to monitor certain risk factors that can only
be modified through the interaction between health policies and individual behavioral
changes—the latter being very difficult to gauge—it is not easy to achieve. In this
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sense, awareness of the importance of the risk factors linked to different patterns of
behavior is probably the crucial element in Spain’s current healthcare transition stage.

An interesting result of this analysis is the similarity between the Spanish pattern
of mortality from cerebrovascular and ischemic diseases among the elderly and that
of Japan. In both cases, mortality from cerebrovascular diseases was higher during the
period under study than in other Western countries, where the opposite situation was
common and where cerebrovascular diseases represented the driving force behind the
cardiovascular revolution. In the case of Japan and Spain, the new tendencies point
to the pharmacological control of hypertension and to changes in eating habits as the
main factors behind the reductions among older adults and the elderly in recent years.
With regard to the reduction of mortality discussed above, it is important, on the one
hand, to underline the role played by the health centers, which have proactively
worked to prevent hypertension and diabetes. On the other hand, the strong political
drive to reduce hypertension through information and prevention in the community
sphere should also be acknowledged (Yoshinaga and Une 2005).

9.3.2 A Basic Factor in the Increment of Mortality
in Old Age: Tumors

Tumors and diseases of the respiratory system represent the two other main sets of
mortality causes among the elderly in Spain and in other countries in Spain’s im-
mediate vicinity. Figure 9.6 shows the progressive increment in mortality associated
with the whole group of tumors—for women aged 90 +, the rate rose from 1,128
deaths per 100,000 inhabitants in 1975-79 to 1,419 in 2005-06 (2,022 to 3,116 for
men aged 90 +). Differences by sex are very interesting within this set of causes, with
male mortality being much higher than female mortality, indicating that the overall
higher male mortality shown in Fig. 9.6 is related to the higher values of male mor-
tality caused by these illnesses. In women, we can observe stabilization in mortality
from tumors with a slight tendency towards decline within the 65-79 age group,
something that is also evident in the case of men of the same age in the final years of
this period. The percentages of malignant neoplasms in relation to the total number
of deaths increased remarkably in these 30 years, among both women and men. The
prevalence is much higher in the 65-79 age group—where malignant neoplasms
represent more than one third of the total number of deaths—than in the 80-89 age
group, where they only account for 20 % of deaths, or the 90 4+ age group, where
cancer is responsible for less than 10 % of deaths. Furthermore, the prevalence of
cancer is much higher in men than in women, especially within the 65-79 age group.

The rise of mortality by cancer is in line with the current epidemiological transi-
tion in which we currently find ourselves. Its incidence can be seen to rise as aging
progresses. Aging raises the probability of death, since cells display greater somatic
mutations and chromosomal abnormalities—many of which may cause cancer—
leading to the increase of tumors among the longer-lived populations of today. In
addition to these biological factors which are linked to the greater longevity of the
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Fig. 9.6 Mortality from malignant neoplasms. Men and women. 65-79, 80-89, and 90 + years.
1975-2006. (Source: Own elaboration with data from the HMD and the INE)
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human species, the rising incidence of cancer is also due to the growing preva-
lence of certain habits that interfere with health—such as smoking and alcohol
consumption—and are associated with changes in diet and lifestyle, and to the expo-
sure to carcinogenic agents (Waldron 1983). In this sense, one goal of the growing
research in this field should be to differentiate—depending on the type of cancer to
which we are referring—between, on the one hand, behavioral and societal factors
and, on the other, the advent of genomic and proteomic technology (at a cellular
and molecular level). These types of factors will both shape the future panorama
concerning the prevention of these diseases.

It is essential to describe the distribution by age and sex of malignant neoplasms,
although the evolution of mortality from certain tumors has followed different, and
even disparate, trends Although our main objective is not to analyze each one cause
making up this wide group, but rather to concentrate on those exhibiting higher
divergence by sex, it is necessary to highlight here some other causes which have
shown a relevant development. Deaths from stomach cancer dropped over the course
of this period, as happened also in other countries (Klenk et al. 2007), while malignant
colon neoplasms notably increased from 1975-79 to 2006, both by sex and age. Both
sexes share the same pattern, although this kind of tumor has a lower prevalence
among women than among men. Studies carried out in other countries reveal a
similar mortality pattern for cancer, both as concerns the decrease in mortality caused
by stomach cancer and in relation to the rise in mortality associated with colon
neoplasms.

This tumor is a special case, since it seems to be more prevalent in the Spanish
population than in other countries. Mortality caused by colon tumors has had a very
peculiar evolution, since at the beginning of the period the rates were very similar
for men and for women, but male mortality attributable to this cause “took off”
starting in the 1980s and rates more than tripled over the course of the three decades
analyzed. Mortality from this cause also increased among women, coming to exceed
breast cancer by the beginning of the 1990s°.

9.3.3 An Element of Circumstantial Irregularity in the Decreasing
Trend of Mortality: Respiratory System Diseases

Diseases of the respiratory system have been the other traditional group of diseases
causing higher mortality in Spain. Figure 9.7 shows the fairly irregular decline of
mortality from respiratory diseases. This irregular decline in the incidence of death
from respiratory diseases leads to a net result in 2006 that reverses the 1975-79
situation, with tumors coming to represent the second leading cause of death among
the elderly, displacing respiratory diseases to a third position. This erratic trend is
similar in men and in women, and for all age groups.

3 Mortality due to pancreas, rectum, anus, bladder and lymphatic cancers also increased, although
their respective levels are much lower than those discussed above.
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Fig. 9.7 Mortality from diseases of the respiratory system. Men and women. 65-79, 80-89, and

90 + years. 1975-2006. (Source: Own elaboration with data from the HMD and the INE)
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Fluctuations, which respond to epidemic patterns associated with influenza or
other related illnesses such as pneumonia or broncho-pneumonia, characterize the
evolution of the prevalence of respiratory diseases. These illnesses have a high inci-
dence among the elderly, who are very vulnerable to them (Horiuchi 2006). Focusing
on this elderly group, it should be noted that a recent increase in mortality rates from
respiratory diseases in both sexes has recently followed the previous decline. In ad-
dition, a certain number of causes in this set show a very marked seasonal pattern
during both the winter and summer months, punctuated by episodes such as the heat
wave of 2003. The evolution of two main causes of death in this set (pneumonias
and chronic diseases of the lower respiratory system), evidences a very high male
over-mortality. This is especially true of chronic lower respiratory diseases, which
are closely associated with both prolonged tobacco consumption and with exposure
to toxic substances linked to certain occupations.

9.3.4 A Brake on the Extension of Life Without Disability: Mental
Disorders and Nervous System Diseases

Mortality by sex from mental disorders and diseases of the nervous system shows the
greatest proportionate increase during the period under study. The great interest of
these two causes stems from their impact on disability conditions among the elderly
population, from the creation of dependency and also from the fact that they are the
only two causes of death that present female over-mortality at older ages.

The introduction of the ICD-10 in 1999 gave rise to a diagnostic shift away
from mental disorders and behaviors and towards diseases of the nervous system
(Ruiz et al. 2002). In fact, dementias of the Alzheimer type, which were previously
included in the group of organic senile and pre-senile psychoses, “left” the category
of mental disorders and, together with Alzheimer, joined the category of nervous
system diseases, causing a decline in the former and a progressive rise in the latter
over the course of recent years. In this analysis, we consider both causes as a source
for the potential growth of poor health and dependency at the end of the life cycle
among the elderly. This is the reason why we describe these sets of causes as pillars in
the recent evolution of mortality. At the same time, we believe that these causes show
evidence of future changes in Spanish mortality, with a very possible convergence of
mortality among older men and women. Due to their specific relevance, we postpone
the analysis of these two sets of causes to the next section of this work.

9.4 Specific Signs of Changes Towards Convergence

In this section we shall analyze some causes of death that show indications of chang-
ing trends that might become important factors in the future evolution of differential
mortality in Spain, something we already outlined above.
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9.4.1 The Impact of Changing Habits: Tobacco Consumption

Malignant larynx and trachea/bronchus/lung neoplasms We find a significant
increase in mortality caused by cancer of the larynx and trachea/bronchus/lung 6, the
type of tumor that has contributed most heavily to the overall mortality from this type
of disease (Fig. 9.8). Malignant larynx and trachea/bronchus/lung neoplasms have a
much higher incidence among men (basically associated with tobacco consumption)
than among women at these ages (Peto and L6pez 1994). The prevalence of this type
of cancer increased during the period studied, although this tendency shifted during
the 1970s and only recently experienced a slight reduction. The magnitude of this
increase is so great that the incidence of this kind of tumor has come to exceed that
of prostate cancer, by far the most prevalent kind of cancer among men, as we will
see later.

In the near future, we could expect a trend towards convergence of male and
female mortality caused by tumors associated with tobacco consumption. Larynx
and lung tumors are two significant examples. Figure 9.8 shows that there is an
emerging trend among men to reduce their mortality from this cause—a trend that
is well known to be linked to the prevention of unhealthy habits (tobacco). This
has been especially evident within the 65-79 age group during the last years under
study. We might already be experiencing a slight decrease a result of the expansion
of preventive behaviors and the giving up of this habit.

On the other hand, there is not yet any convergence in the levels of male and fe-
male mortality associated with these types of cancer (Peto and Lopez 1994; Pampel
2002a, b), despite the currently high tobacco consumption habit of Spanish women,
which, however, did not exist in the past among those cohorts making up the older
population today. Women’s adoption of certain masculine habits that had been tra-
ditionally absent among women in the past occurred in Spain with a certain delay as
compared to other countries and, thus, no indications of its possible effects and con-
sequences are yet noticeable, at least among the cohorts included in the age groups
under study.

9.4.2 Changing Trends Associated with Social and Health
Prevention

Diabetes

Diabetes is another cause for which prevention through medical care, pharmacologi-
cal treatments, periodic controls, a healthy diet and habits are important. Diabetes is
a traditional cause of female over-mortality; however, its evolution benefited women

1In the Eurostat classification larynx neoplasm is always linked to trachea/bronchus/lung neo-
plasms.
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aged 65-79 during the 1980s, leading to a lower level of female mortality as com-
pared to men from the middle of the 1990’s (Fig. 9.9). This is evident among younger
old women, but not in the other two age groups. As we know from health surveys,
women are more willing to contact family doctors and carry out periodic controls
and prescriptions than men are. Since the 1980’s, diet care, medication and diabetes
control are widespread among the older Spanish population.

Malignant Prostate and Breast Neoplasms

There are two sex-specific causes of death, breast and prostate cancer that, although
they have quite different etiology and treatment, are both very sensitive to early
detection. Thus, prevention plays an important role in reducing mortality from these
causes. Improvements in the diagnosis and specific therapies to treat these two types
of tumors have had different effects on each age group, although the evolution of the
overall impact is similar in older male and female populations.

Breast cancer is one of the diseases with a very high impact on women’s health.
For this reason, the European Union Expert Committee recommended launching pro-
grams for the early diagnosis of gynecologic cancers as the best option, considering
the impossibility to act on most of the risk factors (age, family genetics, premature
menarche and delayed menopause, late pregnancy and absence of offspring, etc.).
Current medical knowledge, as applied in these programs and in high quality ther-
apies, guarantees a significant decrease of mortality. These programs were adopted
regularly in Spain in 1993 (Gonzilez et al. 2007).

In the case of breast tumors, there has been a clear decrease from the middle of
the 1990’s within the younger old women group, turning around the increasing trend
from previous decades. On the other hand, mortality among women aged 80 and
older does not show such a trend, although in the last years there is evidence within
the 80—89 age group that points to stabilization (Fig. 9.10). These results reflect the
fact that the early diagnosis programs were first implemented in women aged 50 to
65 years. Later on, they were extended to women aged 40-50, but up to the present
no general protocol for periodic gynecologic controls has been implemented in older
Spanish women, especially in those over 80 years. Even with this limitation, survival
from this tumor in Spain is high, and it keeps improving (Alcaraz 2002).

In the case of prostate cancer, both its easy detection (although the generalization
of the diagnostic test is still under way) and the availability of outpatient treatment
have also led to a mortality decrease since the 1990s, particularly among men aged
65-79 (Fig. 9.11)

Diseases of the Respiratory System

Better living conditions at home and in residential areas, as well as the availability
of medical treatments for diseases of the respiratory system (a major cause of death)
have allowed a reduction in mortality from this cause among the older population.
Prevention and pharmacological therapies have also played an important role here:
this is first seen in the decrease of deaths due to pneumonia (Fig. 9.12), followed later
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by the prevention of influenza (Fig. 9.13). Vaccination campaigns for the second age
group, together with appropriate medicines, have had a great effect on the survival
of the most fragile population.

Differences between men and women are evident in chronic lower respiratory
diseases, but the mortality trend for these illnesses during this period shows an
overall stabilization (Fig. 9.14). Men’s over-mortality, partially caused by tobacco
consumption, might explain the relative stagnation of mortality due to this cause
observed in every age group during the last years.

9.4.3 The Impact of Differential Behavior in External Causes
of Death

In 2006, deaths caused by external causes amounted to 4 % of the total number of
deaths (14,830), and to more than 2 % of the deaths among those over 65 years
(4,577). Since 1975, mortality from these causes has not experienced any clear and
substantial improvement. Due to the heterogeneity of the different causes included
in this set (car accidents, suicide, self-harm, homicides, accidental poisoning and
falls), there are important divergences between their mortality rates by age and sex
(Fig. 9.15).

Despite the fact that improvement in prevention’ as well as in the quality of the
physical and social environment are of special relevance in the evolution of mortality
from most of these causes, deaths due to them have not experienced a clear decrease
during this period. An example of this are deaths by accidental falls (Rubenstein
2006), a major source of disability and death among the elderly. On the other hand,
within the global set of external causes of death, sex-related differences in mortality
are evident in any age group, and we have only detected a slight decrease of mortality
due to these causes among the younger old.

9.4.4 The Impact of Demographic Structure: Age and Sex

Mental disorders and nervous diseases Mental disorders and nervous diseases
are the only ones showing an important increase during this period, especially at
more advanced ages and during the past few years. The increasing trend of mental
disorders throughout almost the entire period is also evident in the case of nervous
diseases, although at a smaller rate, especially during the last years. This is of major
importance due to the consequences it has for the quality of life of the older people
and of ageing societies as a whole.

7 These factors have improved in Spain during the last years through the proper design and imple-
mentation of architectural barriers, both at home and outside, as well as by increasing home support
services for older people. In addition, health assistance in general, including surgical interventions
for the elderly, has also been improved.
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Fig. 9.13 Mortality from influenza. Men and women. 65-79, 80-89, and 90 + years. 1975-2006.
(Source: Own elaboration with data from the HMD and the INE)



232 R. Gémez Redondo et al.

350

300

A S~
ol N A

100

n\n\ﬂ\u\ _o—o—0—oo0oo0—xn o o
50 v)‘-’—o\

Age-standardized death rate, per 100,000

1975 1980 1985 1990 1995 2000 2005
——Men 65-79 ---Women 65-79

._./‘\‘/A\/,\
N

1200

1000 /\~/

[©]
o
o

7
4
8

S
o
o

N
o
o

Age-standardized death rate, per 100,000

1975 1980 1985 1990 1995 2000 2005
—-Men 80-89 -o-Women 80-89

2500
2000 N
N
1500 *\//~‘/\/
1000 Jo A A\ /

MV
5009\9\“‘0 W—%
N4 7 o

000

Age-standardized death rate, per 100

1975 1980 1985 1990 1995 2000 2005
—~-Men 90+ -o-Women 90+

Fig. 9.14 Mortality from chronic lower respiratory diseases. Men and women. 65-79, 80-89, and
90 + years. 1975-2006. (Source: Own elaboration with data from the HMD and the INE)



9 Changes in Mortality at Older Ages: The Case of Spain (1975-2006)

140

120 \

o
o
S
g V\\N\/\\
S 100
@ W‘\W
o
g 80
e
=
g 60 n\n\_
hel
el
: W‘:\o\\
5 40 O —g—o—o = =
©
©
f=4
£ 20
1
@
L
O+—T—T7T7T 7T T T T T T T T T T T T T T T T T T T T T T
1975 1980 1985 1990 1995 2000 2005
—-Men 65-79 -o-Women 65-79
350

250

200 A \W»\_\ I~

150

100

50

Age-standardized death rate, per 100,000

0 T

1975 1980 1985 1990 1995
—+Men 80-89 -o-Women 80-89

700

2000

600

e

~/\

s

NIVEAT

]
R LA

Age-standardized death rate, per 100,000

200 \wmu/‘/

100

oOo+—r—T—T7+T—7 7T T T T T T T T T T T T T T T T T T T T —T
1975 1980 1985 1990 1995 2000 2005

—-Men 90+ -o--Women 90+

233

Fig. 9.15 Mortality from external causes. Men and women. 65-79, 80-89, and 90 + years. 1975—

2006. (Source: Own elaboration with data from the HMD and the INE)
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The data series on nervous diseases and mental disorders are affected by the
introduction of the ICD10. We will study them in parallel in order to allow the
detection of potential diagnostic transfers between them. It is worth pointing out here
that one of the most relevant among nervous system diseases, Alzheimer, determines
the evolution of the whole group.

In the last few years there has been a trend towards the stabilization of mortality
caused by mental disorders but this, in turn, has been counterbalanced by an increase
in the number of deaths caused by nervous system diseases during the same period.
Although the stabilization of mortality from mental diseases may be influenced by
the above mentioned revision of the ICD, we cannot eliminate the possibility that
improved medical care and therapies that affect the quality of life of old people
suffering from mental disorders could have a certain impact on their health conditions.
In any case, the situation is quite different from the one these age groups experienced
in the past (Figs. 9.16 and 9.17). Regarding these two sets of causes, there is a slight
over-mortality among men in the younger age group (65-79). Nevertheless, there are
almost no differences between men and women at more advanced ages, although a
slight women’s over-mortality has been observable during the last years, contributing
to a certain convergent trend.

All in all, in elderly populations such as the Spanish one, it is not necessary to
insist on the importance of the rise in morbi-mortality associated with this kind of
illness, due to the growing longevity of the Spanish population (Puga and Abelldn
2004) these illnesses generate a longstanding dependency among the elderly, and
this should be a main target when setting the corresponding public policies.

These two sets of causes constitute a potential brake on the extension of healthy life
and on the achievement of the final objective of demographically advanced societies,
which is to live longer without disability. The existence of long-lived populations
in the absence of disability may represent a new stage in the mortality transition
(Vallin and Meslé 2004), but this stage may not be reached if mental and nervous
diseases continue to spread in aged societies. On the other hand, if that happens,
the feminization of disability will also continue to rise as a result of the existing
sex-based differences in mortality and disability. It is for this reason, and because
their evolution in recent years will play a determining role in the existing relationship
between the extension of the median life span once old age has been reached and
the extension of the period of social dependency at the end of the life cycle, that we
have paid special attention to these two causes of death.

9.5 Discussion

Understanding the epidemiological profile of the elderly population today is essential
in order to estimate the evolution of future life expectancy. In this sense, in order to
contribute to the theoretical framework of the health transition in Spain, itis necessary
both to follow the evolution of the main causes of death determining survival and to
focus on those causes that show signs of changing trends.
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Fig. 9.16 Mortality from mental disorders. Men and women. 65-79, 80-89, and 90+ years.
1975-2006. (Source: Own elaboration with data from the HMD and the INE)
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Our results confirm that the significant decrease in mortality among the elderly
population during the period under study was largely driven by a decline in circulatory
diseases, especially cerebrovascular illnesses. This constant fall in mortality is a
trend induced by an authentic cardiovascular revolution—the main agent behind the
observed increase in longevity among Spaniards. While the decrease of mortality
from respiratory diseases also contributed to this decline, it did so to a much lesser
extent and its contribution was more irregular.

On the other hand, within the group of death-causing diseases that grew in preva-
lence over the course of these three decades, the key role is played by tumors
(mortality from stomach and liver cancer was the only tumor-induced mortality
to decline during this period). Without a doubt, the evolution of mortality caused
by malignant tumors will determine the rise or stabilization of life expectancy in
upcoming years, given its enormous importance in relation to overall mortality.

Regarding sex differences, the maintenance of important sex-based differences is
mainly due to higher male mortality, caused, first of all, by tumors and, secondly, by
respiratory diseases. The differential evolution of these causes has led to the existence
of a 25 year lag in men’s, as compared to women’s, longevity.

After defining the evolution of the main causes of death, we have focused espe-
cially on those causes which have affected men and women differentially. Our results
show that some of them (basically tumors) show indications of potentially conver-
gent trends. These signs are more prominent in the case of larynx, trachea, bronchus
and lung tumors, which are decreasing among men aged 65—70. Consequently, this
might contribute to men’s mortality approaching the demographic position of women
in the future.

In the case of Spanish old women, and taking into account the cohort factor, we
have not yet detected the effects of the younger generations’ changing unhealthy
habits and behaviors during the last decades. This might be an additional potential
convergence factor between male and female mortality, although empirical evidence
must still be obtained. Also, advances in the treatment of prostate tumors have
guaranteed an increase in the life span of men below 89 years. Nevertheless, the
disappearance of women’s over-mortality due to diabetes is no less relevant, just as
much as the decrease of breast cancer among women aged 65—79 years. Regarding the
privileged situation of women, we observe a single exception to traditional male over-
mortality: the diseases of the nervous system and mental disorders at very old ages.

In conclusion, we have found that, while the general decreasing trend in mor-
tality is maintained, several recent changes in the Spanish older population may be
pointing to modifications in the known trends of differential sex mortality. The final
balance must take into account the new signs of convergence, but also the foreseeable
obstacles for the increase of the life span of both men and women.
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