
Chapter 11
Life Expectancy Differences in Cuba: Are
Females Losing Their Advantage Over Males?

Madelín Gómez León and Esther María León Díaz

Abstract Cuba is a developing country at an advanced stage of ageing, with a
population growth rate around zero since 2006. The Cuban population shows a high
life expectancy (77 years in 2007) and low infant mortality (below 5 per thousand
births). Nonetheless, it has maintained a small sex gap (around 4 years) in life
expectancy at birth over the last century. This paper examines the evolution of life
expectancy at birth, and trends in specific causes of death. The differentials in life
expectancy by sex and across time are examined in order to shed light on the narrower
sex gap that Cuba shows compared to other countries. Data on population and specific
death rates published by the National Statistics and Information Office and Public
Health Ministry of Cuba are used. We decompose the mortality rates to determine
the impact of age- and cause- specific death rates on the sex differential at three
points in time; and on the life expectancy of each sex, from 1987 to 1995, and
1995 to 2007. Our results show that Cuba presents a mix of mortality patterns, with
most of the deaths attributable to chronic or degenerative diseases. However, there is
also a sizeable proportion of avoidable deaths such as those due to external causes,
respiratory diseases or diabetes. Differences between periods are clear. During the
economic crisis, male survivorship was seriously constrained while females barely
kept their advantage of half of a year; but, in the recovery period, males recovered
faster than females.
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11.1 Introduction

During the last century, most of the developed world experienced a steady increase
in life expectancy at birth. From the beginning of the Twentieth century until the
sixties, when it was overtaken by Sweden, the record life expectancy was held by the
Netherlands. Since the end of the seventies Japan has been in the lead, with a life ex-
pectancy reaching 83 years in 2009 (Human Mortality Database: www.mortality.org).
This substantial increase in longevity has been accompanied by a widening of the
gap in life expectancy between males and females: females have consistently had a
life expectancy advantage of between 3 and 8 years.

These two phenomena have been extensively studied. The first one, the increase
in life expectancy at birth, depends directly on mortality patterns. The rise of this
indicator was due to the mortality decline, firstly for age group 1–4, and then an
overall decline in infant mortality. As life expectancy at birth is a measure of mortality
averaged over all ages, once infant mortality reaches very low levels, the gains in life
expectancy depend more on mortality rates at older ages (Christensen et al. 2009).
Moreover, whenever there is an abrupt increase or decrease in mortality, we need to
turn to an analysis of its components, that is, mortality at various ages, in order to
understand the changes (Bongaarts and Feeney 2002; Oeppen and Vaupel 2002).

Epidemiological Transition Theory elaborates upon the changes in mortality pat-
terns, and affirms that mortality shows several stages in its evolution: from an
early stage characterized by infections and parasitic diseases it has evolved into
one where chronic and degenerative conditions predominate (Omran 1971). Other
studies (Nathanson 1984; Rogers and Hackenbert 1987) have emphasized that risk
behaviour and lifestyle are linked to death in contemporary high income countries.
This implies a mix of mortality patterns from different stages, as has also been argued
in the convergence-divergence approach on countries’ life expectancies (Meslé and
Vallin 2004).

The second phenomenon, the increase of the sex differential in life expectancy at
birth, has been observed all over the world, although developed countries account for
its highest growth. Nevertheless, in some of these countries such as Sweden, Spain
and France, the sex gap stagnated or even declined at the end of the century. Trovato
(2005) has shown that the decline in the sex gap is due to convergence in the main
causes of death. There have been fewer men’s deaths due to accidents, violence, lung
cancer and suicide, with a consequent improvement in male’s survival. Moreover,
this narrowing of the sex gap has also been associated with changes in life style,
education and, in general, with the convergence of attitudes and behaviours of both
sexes (Annandale and Hunt 2000).

Although this pattern of increasing life expectancy was first observed in the devel-
oped world, it has extended to other, less developed countries. According to United
Nations Prospect 2007, developed regions had 76.5 years of life expectancy at birth
in 2005–2010, while the less developed regions had 65.4 years (11 years less). Most
developing countries follow this pattern but, nonetheless, there are some that are
already catching up with the group of developed countries. For instance, Barbados,
Brunei, Chile, Costa Rica, Cuba and Kuwait are developing countries with more
than 77 years of life expectancy at birth in 2005–2010.
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Cuban life expectancy increased rapidly until it reached 70 years in 1970. Subse-
quently, the improvement in life expectancy slowed down but has continued to rise,
reaching 77 years in 2000 (30 years later), and 77.97 in the last period for which
data is available (2005–2007). Hernández (1986) and Albizu-Campos (2002) have
described this evolution as steady over time, but with two periods of slowdown: first
during the first two decades of Twentieth century, and between 1985 and 1995.

The improvement in life expectancy over the Twentieth century has been linked
to several factors. In particular, there has been a change in mortality patterns, from
predominantly infectious diseases (higher for women), to non-infectious diseases,
especially since the mid-twentieth century. It is noteworthy that, despite the high life
expectancy at birth observed in Cuba, the difference between male and female life
expectancies at birth has never exceeded 4 years (González and Ramos 1996).

The focus of our paper is on the changes in life expectancy at birth in Cuba,
describing the mortality transformations that have shaped this indicator and the dif-
ferences between males and females. Cuba’s life expectancy stagnated at the end of
the Twentieth century and beginning of the Twenty-First century, with growth being
lowest during the nineties (which coincided with an economic crisis in Cuba after
the fall of the Soviet Union). We analyse the changes in life expectancy in Cuba at
three points in time (1987, 1995 and 2007) looking at the contribution of mortality
patterns by age and sex to the sex differential in life expectancy at birth. We also look
at trends for each sex through the period 1987–1995 and 1995–2007. In particular,
we ask if the narrowing of the sex gap in this period was because males were doing
better and catching up with females, or because females were doing worse.

We structure the contents of this article as follows: after describing the data and
methods used in the analysis (Sect. 2), the evolution of life expectancy for several
countries over the Twentieth century will be analysed in Sect. 3. Section 4 describes
the main characteristics of Cuban population and mortality patterns during the three
periods. We finish our analysis by decomposing the effect of age-specific causes of
death over the sex differential in life expectancy at birth, looking at changes in time
and also for each sex (Sect. 5). The final sections present the conclusions, references
and annex (Sects. 6 to 8).

11.2 Data and Method

Data on population were acquired from the National Statistic and Information Office
of Cuba (Demographic Yearbooks: 2006, 2008 and 2010). Deaths by age, sex, year
of death and cause of death come from the Public Health Ministry of Cuba. Mortality
data is on a yearly basis and correspond to years 1987, 1995 and 2007. Official Life
Tables calculated by the National Statistic Office are used in this study, using those
nearest to the years selected, which are: 1986–1987, 1994–1995 and 2005–2007. As
we are working with official data, and did not have access to the primary databases,
we could not use the corresponding yearly life tables that match the mortality rates.
Moreover, for the trends in life expectancy and sex differentials in Cuba, we only
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have data grouped for 3 or 5 years, so the comparison with yearly data of other
countries should be treated with caution.

During the time period covered, deaths were classified according to the Interna-
tional Classifications of Diseases (ICD), ICD-9 until year 2000 and ICD-10 from
2001 onwards. Changes in cause-of-death classification did not have any significant
effect on the mortality trend of the relevant causes of death used in our research.
Selected causes of death and corresponding ICD codes are given in Annex 1.

To understand the changes in life expectancy and the sex gap we need to look
deeply into the mortality patterns and particularly into the contribution of the different
causes of death over the life span of each sex. In order to do that, we will apply the
decomposition method of Shkolnikov et al. (2001) to determine the impact of age
and cause specific death rates on the difference in male and female life expectancy
at three points in time, and for each sex at two periods in time.

The difference between two life expectancies may be expressed as:
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nεy (11.1)
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where x is the initial age group; y are exact ages; n is the length of the age interval;
W the last age and lx are the survivors at each age. Cause-specific mortality rates (j)
are also decomposed and multiplied by equation [11.2], resulting in a matrix with
the contribution of ages (rows) and causes of death (columns):

nεy,j = nM
1
y,j − nM

2
y,j

nM1
y − nM2

y

× nεy (11.3)

where nMy,j is the central death rate in the population (1 or 2) for the age group y,
y + n and the cause of death j; and nMy is the central death rates for the total causes
of death in the age group y, y + n.

The method allows us to divide up the difference between life expectancies. In
our case, we are going to analyse differences between females and males for 1987,
1995 and 2007; and differences between 1987–1995 and 1995–2007 for each sex.
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Fig. 11.1 Evolution of Life Expectancy at Birth (in Years) in selected countries. 1900–2008.
(Sources: Human Mortality Database (HMD); Latin American and Caribbean Demographic Centre
(CELADE); National Statistics Office (ONE), Cuba. *Five-year averages, † Three-year averages
for the last 3 years)

11.3 Trends in Life Expectancy Over the Past Century

Trends in life expectancy during the twentieth century for specific countries are
shown in Fig. 11.1. Although data for different countries do not always coincide in
time the overall trends are clear. In the case of Japan, Spain and The Netherlands
figures are expressed on a yearly basis, while for Costa Rica, Uruguay, Chile and
Cuba they are in five-year intervals, with the exception of the last three years for
Cuba that are in a three-year average.

As shown in Fig. 11.1, life expectancy at birth experienced the largest improve-
ments during the first half of the twentieth century (with the exception of the World
War periods, when it showed a strong drop). For instance, life expectancy in The
Netherlands increased by 23 years, while in countries like Spain and Cuba the in-
crease reached around 20 years. This progress was mainly due to scientific discoveries
such as antibiotics, sulphas, etc., along with advances in the health and living con-
ditions of the population. It enabled the control and eradication of many infectious
and parasitic diseases, and increased infant and children’s survival.

In the second half of the twentieth century, there was a slowdown in the increase
of survival in many industrialized countries. Some countries experienced large im-
provements (around 20 years), catching up with those in the group with the highest
levels, like Spain and even surpassing them, like Japan, which has held the record
life expectancy at birth since 1972. Furthermore, some developing countries such
as Chile, Costa Rica, Uruguay and Cuba had significant increases in this period.
From the last part of the twentieth century until the present the indicators have been
converging, so that the gap between the countries with the highest and lowest levels,
which was almost 20 years in 1950, had been reduced to less than 10 years by 2008.
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Fig. 11.2 Sex differential of life expectancy at birth for selected countries in 1990, 2000 and 2006.
(Sources: Human Mortality Database (HMD); Latin American and Caribbean Demographic Centre
(CELADE); National Statistics Office (ONE), Cuba. *Closest life table: 1986–1987, 1998–2000
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In the case of Cuba, the trend shows a continuous increase in life expectancy at
birth, with the largest improvements between the 1930s and late seventies, when
it was very close to that of the countries with the highest levels. However, during
the eighties and nineties there was a slowdown in the pace of improvements, which
did not recover until the beginning of the twenty-first century. It is this change in
the trend of life expectancy that we address in the present paper. By analysing the
evolution of mortality differences between and within sexes, we will address the
issue of increases in life expectancy, as well as the observed decrease in the pace of
improvements.

As life expectancy at birth is markedly different for each sex, we first look at them
by analysing the sex differential of life expectancy for selected countries in 1990,
2000 and 2006. We grouped them according to three different behaviours of the sex
gap: those that show a continuous decline; a second group where the gap fluctuates;
and a third group where the gap first rises and then levels off (Fig. 11.2).

In the first group (formed by Argentina, USA, The Netherlands and Mexico) the
gap ranges from 6 to 7 years in the first observation, and then declines between 4 and
6 years. The second group (Costa Rica and Uruguay) shows a rise and afterwards a
drop. Note that although both are developing countries, the sex gap in life expectancy
in Uruguay is almost double that in Costa Rica. The last group includes Japan and
Cuba. Despite being at different levels, they experienced a similar development: an
increment in the gap followed by a levelling off, at around 4 years in the case of
Cuba and almost 7 years for Japan.
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Fig. 11.3 Evolution of the growth rate and its components, Cuba 1900–2010 (per 1000 inhabitants).
(Source: Cuban Demographic Yearbooks [2006, 2008 and 2010], Oficina Nacional de Estadísticas
(2007, 2009, 2011))

11.4 The Case of Cuba

11.4.1 Population Trend

According to the classification of Latin-American countries presented by Chackiel
(2004), Cuba has been in the Third Stage of the Demographic Transition since 1985–
1990. Death rates have remained almost constant (varying within a narrow range of
5 to 7 per thousand), the population growth rate has started to decline and aging has
become a major concern. In Fig. 11.3 we show the evolution of the natural growth
rate and its components. The first four observations correspond to the initial 50 years
of the century (only 5-year grouped data were available), so although there is a
decline in the birth and death rates, it is not as steep as it seems due to this fact.
Births increased during the sixties, corresponding to the baby boom but, by 1978,
Cuban fertility fell below replacement level (less than 2.1 children per woman). This
indicator has not recovered the replacement level, achieving the lowest levels in the
nineties with a Total Fertility of 1.30, and then slightly increasing to 1.59 in 2008.

Regarding mortality, we observe that death rates declined until the beginning of the
sixties, when they levelled off at very low levels (around 8 per thousand inhabitants).
The mortality trend from 1902 (after the war and the establishment of the Republic
of Cuba) starts to decline, especially due to improvements in health and economic
and political conditions, but this did not reach the entire society (in particular not
the lowest classes and rural areas). Different studies (Albizu-Campos 2003; Riverón
and Azcuy 2001; UNICEF 1995) pointed out the impact of the Revolution in 1959,
when health and education programmes were universalized in Cuba, spreading the
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supply of health care to all areas (urban and rural) and without limitations, and thus
increasing the health and living conditions of the population.

Since the last two decades of the twentieth century there has been a steady but slow
increase in mortality, which is due to the population’s age structure. As the Cuban
population ages, and mortality becomes concentrated at older ages, it is expected
that this trend will continue. The combination of mortality and fertility results in a
declining rate of population growth, which depends markedly on what occurs with
births and migration, but mortality has less impact given its steady trend. Thus, as a
result, in 2006 the total growth rate fell below zero and has been fluctuating around
that level until the present.

This evolution has led to a change in the structure of the population. With fewer
new-borns and people living longer, the population has aged, as can be seen in
the population pyramids (Fig. 11.4). Pyramids of 2008 and the projection for 2030
were calculated in single ages, from 0 to 110 and above. Although they appear
unnaturally symmetric for both sexes, possibly due to data management, we can see
the transformation of the pyramid’s structure. The 2008 pyramid has a considerably
reduced base at age 0 (compared to what had been in the past, for instance in 1966,
people aged 42 years in 2008) as a result of the decline in fertility (since 1978, TFR
dropped from 1.98 to 1.30). In the projections of 2030 the large generations of the
past are gradually increasing the weight of every age they pass through, and therefore
shrinking the base. We can also see the abrupt discontinuities between cohorts due
to the impact of migration. Particularly important were the four outmigration waves
which occurred during the second half of the 20th century in Cuba: 1959–1962;
1965–1972; 1980 and 1994, with a total population loss in these periods of 703,900
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Table 11.1 Sex differential in
life expectancy at birth for
selected periods, Cuba.
(Source: National Statistic
Office, Cuba)

Periods Males Females Differential

1955–1960 60.80 64.20 3.40
1969–1971 68.55 71.82 3.27
1986–1987 72.74 76.34 3.60
1994–1995 72.94 76.90 3.96
1998–2000 74.20 78.23 4.03
2001–2003 75.13 78.97 3.84
2005–2007 76.00 80.02 4.02

people, making up 65 % of the total migration for the period 1959–1999 (Aja 2000,
2002).

An extraordinary example of this impact can be seen in the pyramid of 2008, at
ages 49 to 57 (those born between 1951 and 1959), where, instead of a gap, it looks
like a vertical cut of the population. One of the reasons for this shape (apart from the
effect of subsequent migration waves) is a particular migration pattern experienced by
this generation in the period 1960–1962, when 14,000 children (5 % of total migrants
of the period) migrated to the United States without their parents, a migration flow
called the Peter Pan Operation (Torreira and Buajasan 2000). Another important
aspect of the change in the population structure is the increase in the proportion
of people over age 60. According to the population projection, by 2030 the elderly
population will reach 31 %, twice the percentage in 2008.

Cuba began the twentieth century with a total life expectancy of 37.7 years (1900–
1904) and a differential by sex of 3.96 years (González and Ramos 1996; López et al.
2005). For the second half of the century, the sex gap fluctuated between 3 to 4 years
(Table 11.1). Several factors, biological, socio-economic and behavioural, affected
this trend. After the Cuban Revolution in 1959 women took an active role in the
transformation of society, increasing their labour force participation and educational
attainment, among others. These changes led women to share similar behaviours
and risk factors with men, for instance smoking tobacco (which increased especially
among women until 2006, with 16 and 14 % of women and men smoking, respec-
tively). These factors could possibly lead to a worsening in female’s survival for
causes that previously did not affect them, while at the same time, the improve-
ments in the health system could have a positive effect on men’s survival. Results
from López et al. (2005) support this interpretation. They show that there was more
progress in males’ survival compared to females until the nineties, which helped to
maintain the lower sex differential observed before. We shall check, below, whether
this trend holds into the first decade of the twenty-first century, and what causes of
death are responsible for it.

11.4.2 The Evolution of Mortality in Recent Decades

The age schedule of mortality in Cuba has changed considerably in the past 20 years
(Fig. 11.5), from 1987, represented by the darkest blue line, until 2007, the lime



274 M. Gómez León and E. M. León Díaz

0

500

1000

1500

2000

2500

0 10 20 30 40 50 60 70 80 90 100 110

2007

1987

Fig. 11.5 Number of deaths by age from 1987 to 2007, Cuba. (Source: Taken from Esperanza
de vida Cuba y provincias, 2005–2007. Cálculos por sexo y edades. Pp. 22, Gráfico 2. Cuba.
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colour. There is a marked drop in mortality below age one and for younger adults
there is a flat peak around age 25, followed by a decline in the number deaths in the
surrounding ages until 2007. Later there is an appreciable increase in the number
of deaths after age 70, with a peak around age 81 which is the modal age at death
in 1987 (first line in dark blue). The modal age at death continues to shift to the
right and the number of deaths around the mode increases until 2007 (upper line in
lime colour). This shift towards older ages at death supports the idea that the Cuban
population is extending its lifespan by delaying mortality at older ages.

Before analysing the effect of different causes of death on the differences in life
expectancy, we will describe the pattern of mortality for the specific years that will
be used later on. Mortality curves follow the regular U shape, describing a low infant
mortality (reduced over time); a slight hump at younger adult ages (from age group
15–19 to 30–35); and an increment in mortality rates as age increases (Fig. 11.6). The
differences by sex can also be seen, with lower mortality rates for females over all
ages, although the smallest differences by sex are before age 5, and at older ages. The
most significant changes over time can be seen at age 0, with an important reduction
of mortality, and at younger ages (15–30), where the hump has been considerably
reduced.
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As previously mentioned, the first three principal causes of death in Cuba are
non-infectious diseases. As early as 1970, heart disease, cancer (lung, colon and
lymphoma) and cerebrovascular disease were the leading causes of death (Fernández
2006; Oficina Nacional de Estadísticas 2010). In this study, we will use the following
11 causes of death groups:

1. Heart diseases
2. Cancer
3. Cerebrovascular diseases
4. External causes (Accidents, Violent deaths and Suicide)
5. Respiratory diseases (including Influenza)
6. Artery and arterioles
7. Diabetes
8. Liver, Kidney and Obstruction
9. Congenital Malformation

10. Mental disorders (including Alzheimer disease)
11. Other causes

Given the impact of these causes in specific age groups and their evolution over
time, we have grouped them into 6 patterns of mortality. Below are shown patterns
of mortality due to Cancer, External Causes, Respiratory Diseases, Other Causes
and Diabetes (other causes can be found in the Annex, sects. 2 to 7).

The first pattern of mortality affects especially adult life (cancer; heart diseases
and liver, kidney and obstruction). Mortality due to cancer is depicted in Fig. 11.7.
Over time the number of deaths below age 30 declines, but they increase appreciably
above that age. Between the ages of 30 and 50 there are more female than male
deaths, while men have more deaths at older age. Over the period studied, 1987
to 2007, the mortality rate for men increases faster with age than does the rate for
women.

Figure 11.8 depicts the second pattern of mortality, that of external causes, one
which affects all ages, especially younger adults. It shows a minimum at younger
ages (0–14) and a maximum at young adult ages (20–30). By sex, males have a
disadvantage at almost all ages and there is an increase of deaths in 1995 compared
to 1987, particularly for younger adults, and then a decrease, especially for women.
It is worth noting the rise in mortality rates at older ages and, in particular for the
last two age-groups, the rise in the number of female deaths and rates, which surpass
those of males.

The third pattern of mortality corresponds to the impact of respiratory diseases
(also cerebrovascular diseases; and artery and arterioles), showing a gradual in-
crease in mortality from age forty onwards. Both sexes experienced an increase in
the number of deaths over time; however, the mortality rates of women decreased
(Fig. 11.9).

The fourth pattern of mortality can be observed only for diabetes, where mortality
is higher for females at almost all ages (Fig. 11.10). It affects mainly adult and
older ages, and female deaths are almost double those of males. Over time, there
was an increase in 1995, but the number of deaths then fell to its previous level,
while mortality rates decreased, particularly for females, falling to half their value
in previous observations.
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The fifth pattern describes the effect of mortality at two opposite ends of the life
cycle: congenital malformations (Annex 6) which account for the majority of deaths
in the first year of life, and which show a considerable decrease over time; and mental
disorders (Annex 7), concentrated at the end of life, in particular after age 75, which
affect females in particular, and which have been increasing over time.

The rest of the causes of death are grouped into other causes, forming the last
pattern of mortality (Fig. 11.11). This group affects all ages, although there has been
a considerable reduction from infancy through to young adult ages over time. In
2007, for age group 85 and above, females had more deaths from other causes than
did males, but also with a reduction in death rates for both sexes.

11.5 Decomposition of Life Expectancy Differences at Birth

So far, we have shown that Cuba is at an advanced stage of the demographic transition,
with low levels of fertility and mortality, and a death distribution that is concentrated
at older ages. We now decompose the effect of age and specific-causes of death which
account for differentials in life expectancy at birth. This will be done firstly for the
sex differential in 1987, 1995 and 2007; and then, for each sex, to see the changes
between the two periods (1987–1995 and 1995–2007).

The evolution of mortality trends has led to an increasing life expectancy at birth
over time, and this improvement now depends mainly on gains in terms of survival at
older ages. Furthermore, there are clear differences by sex in the mortality patterns,
as was shown in the last section. The changing sex gap in life expectancy is made
up of the relative age- and cause-specific gains and losses of each sex, and of the
distinct way in which different causes of death affect each sex. In this section we will
address the following questions: To what extent are these gains higher for females
or males? What causes of deaths are responsible for gains or losses in survival?

11.5.1 Sex Differential in Life Expectancy at Birth

Figure 11.12 depicts the contribution of each age group to the sex-difference in life
expectancy for the three years of observation. As we can see, all contributions are
positive, meaning that at all ages, females gain more years of life than males. The
life expectancy differential between females and males was 3.60 years in favour of
females in 1986–1987 (green bars). There is a large contribution of infant mortality
and a very low contribution at younger adult ages. The difference starts to increase
from age group 20–24 onwards, with the highest contributions being at age groups
60–64 and 70–74.

In 1994–1995 (yellow bars), the differential was 3.96, higher than before, but
contributions by age were different. Infant mortality decreased in importance, given
the small proportions of deaths that occurred at age 0 in this period, but there was
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Fig. 11.12 Decomposition of Sex Differential in life expectancy at birth, by age. (Source:
Calculations based on data from the National Statistic Office, Cuba)

a significant increase in the contributions of young adult ages (15–19 to 35–39 age
groups). As we saw previously, in Fig. 11.8, in this period male mortality from exter-
nal causes increased, but this was not the case for females, hence the abrupt increase
in contributions observed in this period and not in the previous or the following one.

For the last period 2005–2007 (red bars), the differential in life expectancy was
4.01 years, slightly higher than in the previous period. Infant mortality continued
to drop in importance, and the female advantage became concentrated even more at
older ages, especially at ages 70–74. For age-group 85 and above the contribution is
double that of the first period.

The overall reading of Fig. 11.12 is that female life expectancy has been higher
than that of males for all 3 years in the study, and the major contributions to the sex-
gap in life expectancy shift to the right as infant and childhood mortality lose their
importance. However, there is also an important increase in contributions at young
adult ages as a result of the increase in male mortality for the period 1994–1995.
This could be related to the economic crisis and the deterioration in living conditions
that shocked Cuban society after 1989.

We now split these contributions according to the corresponding causes of death
implicated in the changes in life expectancy. This means that each bar will be divided
according to the weight of each cause with respect to: the total difference in the sex
gap and the total difference in time by each sex. Data used to build graphs 13, 14
and 15 are in Annex sections 8 to 14. The results should be interpreted with caution,
given that the detailed information we are using for the analysis (splitting by cause
of death) could lead to some inconsistencies, for instance, the irregularity by age of
the contributions (bars nearby often didn’t follow a consistent increase or decrease),
especially when the sexes are analysed separately.

Figure 11.13 presents the decomposition for the years 1987, 1995 and 2007. For
the year 1987, it shows a predominantly greater female survival for almost all age
groups. The few disadvantages (negative contributions), especially at adult ages
(35–54), are due to cancer and diabetes, as well as a strong negative effect of cancer,



284 M. Gómez León and E. M. León Díaz

-0
,3

-0
,2

-0
,10

0,
1

0,
2

0,
3

0,
4

0,
5

<1 
1-4
5-9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84

85 +
Ag

e 
gr

ou
p

19
87

∆=
 3

.6
0

-0
,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

<1 
1-4
5-9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84

85 +

Ag
e 

gr
ou

p

20
07

∆=
 4

.0
1

-0
,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

<1 
1-4
5-9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84

85 +

Ag
e 

gr
ou

p

19
95

∆=
 3

.9
6

Re
sp

ira
to

ry
 d

ise
as

es
M

en
ta

l d
iso

rd
er

s
Ex

te
rn

al
 c

au
se

s
Ar

te
ry

 a
nd

 a
rt

er
io

le
s

Di
ab

et
es

Co
ng

en
ita

l m
al

fo
rm

a
on

Ce
re

br
ov

as
cu

la
r d

ise
as

es
Ca

nc
er

Li
ve

r, 
ki

dn
ey

 a
nd

 o
bs

tr
uc

on
He

ar
t d

ise
as

es
O

th
er

s

F
ig

.1
1.

13
D

ec
om

po
si

tio
n

of
th

e
di

ff
er

en
ce

in
L

if
e

E
xp

ec
ta

nc
y

at
bi

rt
h

be
tw

ee
n

fe
m

al
es

an
d

m
al

es
by

ca
us

es
of

de
at

h
an

d
ag

e,
19

87
,1

99
5

an
d

20
07

.
(S

ou
rc

e:
C

al
cu

la
tio

ns
ba

se
d

on
da

ta
fr

om
th

e
N

at
io

na
lS

ta
tis

tic
O

ffi
ce

an
d

th
e

Pu
bl

ic
H

ea
lth

M
in

is
tr

y
of

C
ub

a)



11 Life Expectancy Differences in Cuba 285

at 85 years and over. On the other hand, females are doing better in terms of survival
than males, especially for other causes at age 0 (at that time, still significant gains
are found at this age); external causes, heart diseases and cancer. For 1995, some
differences with respect to the previous period can be observed: firstly, the growth
of the contribution due to external causes; secondly, the share of infant mortality
is considerably reduced in size; and thirdly, for all age groups there were some
causes with small negative contributions (males advantage over females), which are
concentrated at adult ages. For 2007, the contrast with respect to the other 2 years is
the concentration at older ages of the majority of contributions, the reduction in the
infant mortality effect and the reduction in external causes at younger ages.

Taking a general overview of the period shown in Fig. 11.13, we see that the
importance of infant mortality declined over time; external causes increased in 1995
but then declined again, but still remained the foremost cause of death at young ages
and adults before age 50, for the entire period. Females’ advantages are mainly due
to cancer, external causes and heart diseases. At older ages, cancer leads the higher
gains in women’s survival, followed by heart diseases, and respiratory diseases. Male
advantage is mainly concentrated in their lower mortality from cancer at younger
adult ages (30–49), and from diabetes at older ages.

11.5.2 Time Differential in Life Expectancy at Birth

The second part of the analysis will allow us to illustrate the behaviour of each sex
separately, between two periods: 1987–1995 and 1995–2007. Starting with males
(Fig. 11.14), they improved their life expectancy at birth by 3.26 years over the 20
years of the study (1987–2007). Only 0.2 of that gain was achieved in the first period
1987–1995. During this period, important improvements of infant mortality due to
congenital malformation and other causes took place.

At young ages there were almost no signs of improvements; on the contrary, for
age groups 1–4, 20–29 and 35–50, there was actually a decline. At older ages the
intensity of the effects was greater, but also with an overall negative contribution
to the indicator. In fact, the ages between 55–59 and 75–79 experienced both the
highest improvements and deteriorations in the same age groups, with heart diseases
and cerebrovascular diseases leading the negative contributions.

There was a greater improvement in male survival during the period 1995–2007
and life expectancy at birth increased by 3.06 years. This was due to improvements at
almost all ages and from almost all causes of death. The reduction in external causes
contributed most to the positive changes at younger ages, while at older ages these
were mainly due to heart diseases and cerebrovascular diseases and, to a lesser extent,
diabetes and external causes. At older ages, deterioration (negative contribution) was
mainly due to cancer and mental disorders.

For females, life expectancy at birth increased by 3.68 years over the entire period
and the trends were similar to those for males. In the first period (1987–1995) there
was little improvement, around half a year, and the major advances took place in
the second period (1995–2007), with more than 3 years of improvement (Fig. 11.15).



286 M. Gómez León and E. M. León Díaz

Re
sp

ira
to

ry
 d

ise
as

es
M

en
ta

l d
iso

rd
er

s
Ex

te
rn

al
 c

au
se

s

Ar
te

ry
 a

nd
 a

rt
er

io
le

s
Di

ab
et

es
Co

ng
en

ita
l m

al
fo

rm
a

on

Ce
re

br
ov

as
cu

la
r d

ise
as

es
Ca

nc
er

Li
ve

r, 
ki

dn
ey

 a
nd

 o
bs

tr
uc

on
He

ar
t d

ise
as

es
O

th
er

s

-0
,4

-0
,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

0,
6

<1 

1-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85 +

Ag
e 

gr
ou

p

19
87

-1
99

5

∆=
0,

20
-0

,4

-0
,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

0,
6

<1 

1-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85 +

Ag
e 

gr
ou

p

19
95

-2
00

7

∆=
3,

06

F
ig

.1
1.

14
D

ec
om

po
si

tio
n

of
th

e
di

ff
er

en
ce

in
m

al
e

lif
e

ex
pe

ct
an

cy
at

bi
rt

h
be

tw
ee

n
19

87
–1

99
5

an
d

19
95

–2
00

7,
by

ag
e

an
d

ca
us

es
of

de
at

h,
C

ub
a.

(S
ou

rc
e:

C
al

cu
la

tio
ns

ba
se

d
on

da
ta

fr
om

th
e

N
at

io
na

lS
ta

tis
tic

O
ffi

ce
an

d
th

e
Pu

bl
ic

H
ea

lth
M

in
is

tr
y

of
C

ub
a)



11 Life Expectancy Differences in Cuba 287

 

-0
,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

0,
6

0,
7

<1 

1-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85 +

Ag
e 

gr
ou

p

19
87

-1
99

5

∆=
0,

56
-0

,3

-0
,2

-0
,10,
0

0,
1

0,
2

0,
3

0,
4

0,
5

0,
6

0,
7

<1 

1-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85 +

Ag
e 

gr
ou

p

19
95

-2
00

7

∆=
3,

12

Re
sp

ira
to

ry
 d

ise
as

es
M

en
ta

l d
iso

rd
er

s
Ex

te
rn

al
 c

au
se

s
Ar

te
ry

 a
nd

 a
rt

er
io

le
s

Di
ab

et
es

Co
ng

en
ita

l m
al

fo
rm

a
on

Ce
re

br
ov

as
cu

la
r d

ise
as

es
Ca

nc
er

Li
ve

r, 
ki

dn
ey

 a
nd

 o
bs

tr
uc

on
He

ar
t d

ise
as

es
O

th
er

s

F
ig

.1
1.

15
D

ec
om

po
si

tio
n

of
th

e
di

ff
er

en
ce

in
fe

m
al

e
lif

e
ex

pe
ct

an
cy

at
bi

rt
h

be
tw

ee
n

19
87

–1
99

5
an

d
19

95
–2

00
7,

by
ag

e
an

d
ca

us
es

of
de

at
h,

C
ub

a.
(S

ou
rc

e:
C

al
cu

la
tio

ns
ba

se
d

on
da

ta
fr

om
th

e
N

at
io

na
lS

ta
tis

tic
O

ffi
ce

an
d

th
e

Pu
bl

ic
H

ea
lth

M
in

is
tr

y
of

C
ub

a)



288 M. Gómez León and E. M. León Díaz

During the first period the female improvement was more than double that for males
(0.56 compared with 0.20); in the second period both show almost the same progress,
which was only 0.06 of a year higher for females (3.12 and 3.06 respectively).

In the first period infant mortality showed improvements (reductions in other
causes and congenital malformation) as did mortality at younger adult ages, from
age 15 to 34, largely owing to the reduction in external causes. Mortality at ages 1–4
made an overall negative contribution, while at older ages, there was a concentration
of both losses and of increments in life expectancy. Positive shares were mainly due
to heart and cerebrovascular diseases, and external causes.

The second period shows greater improvements, with a gain of 3.12 years in
life expectancy. Females improved their survival on account of all causes of deaths,
except for cancer, mental disorders, and respiratory diseases at ages older than 55
(excluding age groups 60–64 and 80–84). Slightly negative contributions were also
found at younger ages (0 to 14) due to: cancer; congenital malformation; other causes;
cerebrovascular diseases; liver, kidney and obstruction and arteries and arterioles.

11.6 Conclusions

One of the great successes of society in the twentieth century has been the control of
infectious and parasitic diseases, leading to a decline in mortality and a remarkable
increase in life expectancy especially in the first half of the century. However, sex
differences in life expectancy also widened, meaning that the mortality decline did
not affect both sexes in the same way. As has been argued in previous studies,
survival is affected by biological factors, but also by behavioural and sociological
differences. These differences have been decreasing over time, leading to a reduction
or stagnation in the sex gap, especially over the last three decades.

As we have shown in this study, Cuban life expectancy at birth has been increasing
since the beginning of the twentieth century, reaching 80 years of life expectancy
for females and 76 years for males at the last available record (2005–2007). This has
been possible as a result of the changes experienced by the Cuban population: a rapid
progression into the demographic transition (it stands now at the last stage, with low
levels of mortality and fertility); and by the changes inherent in the epidemiologic
transition, showing in Cuba a mixture of mortality patterns and a co-existence of
endogenous and exogenous causes of death among the leading causes of death in the
country.

However, unlike other countries, in Cuba this increase in life expectancy has
not been translated into a growing mortality difference between males and females.
In the 20 years analysed here, this is particularly true for the first period (1987–
1995) in which life expectancy increased around half a year for females, and even
less for males; in the subsequent period (1995–2007) both sexes increased their life
expectancy by more than 3 years.

In this research, we have focussed our attention on the impact of changes in
the mortality patterns on male and female life expectancy in Cuba. We summarise
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our findings concerning the improvements in survival over time by looking at the
three aspects analysed: age; causes of death; and sex. Results by specific age-group
contributions show that despite the fact that mortality is now concentrated at older
ages (50 per cent of years gained are due to mortality reductions above age 60),
mid-adult mortality is still important, particularly for 1987 and 1995. Furthermore,
even though infant mortality shows very low and decreasing contributions, other
causes remain important in this age group, indicating deaths which could have been
prevented.

In terms of causes of death, there are four main causes of death which contribute
the most to the higher female survival compared to that of males: heart disease,
external causes, cancer and cerebrovascular diseases. However, males do enjoy an
advantage with respect to some causes, mainly diabetes, and cancer at younger adult
ages.

When comparing within each sex, females show higher gains for both periods.
For 1987–1995 these were mainly due to a decrease in infant mortality, while the
small gains at other ages were counterbalanced by losses at age group 1–4 and age
40 and over. In the following period (1995–2007), females experienced higher gains
of life expectancy. In this period, both higher positive and negative contributions
were found, and these were substantially greater at 55 years and over. In this case,
females experienced losses at older ages mainly due to cancer, mental disorders and
respiratory diseases.

Males’ advantage in the first period of analysis is concentrated in childhood and
between ages 55 and 80. The gains in survival at older ages were accompanied by
opposite effects that exceeded the positive contributions. For other ages, there were
only changes towards a slight deterioration. The second period shows an important
increase in male survival. Almost all ages showed positive contributions, in particular
for: other causes in childhood; external causes at young adult ages, and heart diseases
at older ages. Negative contributions were found principally for cancer at old ages.

Our results suggest that there is a mix of mortality patterns in Cuba, where most
deaths are attributable to chronic or degenerative diseases, but there are a sizeable
proportion of avoidable deaths (for instance external causes, respiratory diseases or
diabetes). Although effects by sex are different, with females having higher survival,
this difference is less than might otherwise be expected. The evidence suggests that
life expectancy can still increase for the Cuban population, particularly by reducing
the impact of external causes, respiratory diseases, heart diseases and other causes.

The differences between the periods are clear. The first one was the period when
increases in life expectancy were at their lowest. The second period shows a recu-
peration of the positive trend in life expectancy. During the economic crisis, male
survival was seriously constrained while females kept their advantage of half of a
year; in the recovery period, males recovered faster than females, almost catching
up with them.
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11.7 Annex

11.7.1 Annex 1. Groups of causes of death used in the analysis,
according to ICD-10 and ICD-9

Group of Causes of death CIE-9 CIE-10

01 Cancer 140–208 C00-C97
02 Diabetes mellitus 250 E10-E14
03 Mental disorders (including Alzheimer) 290

310
F01-F03
G30

04 Heart diseases 393–429 I05-I52
05 Cerebrovascular diseases 430–438 I60-I69
06 Artery and arterioles 440–444

447–448
I70-I79

07 Respiratory disease (including Influenza) 490–496 J40-J47
08 Liver, Kidney and Obstruction 550–553

560
K40-K46
K56

09 Congenital Malformation 740–759 Q00-Q99
10 External causes (Accidents, Violent deaths and

Suicide)
800–949 V01-X59

Y85-Y86

Harmonization elaborated with data from the Public Health Ministry, Cuba http://www.sld.cu/sitios/
dne/verpost.php?blog=http://articulos.sld.cu/dne&post_id=260&tipo=1&opc_mostrar=2_&n=dx.
Consulted on April, 2011

http://www.sld.cu/sitios/dne/verpost.php?blog=http://articulos.sld.cu/dne&post_id=260&tipo=1&opc_mostrar=2_&n=dx
http://www.sld.cu/sitios/dne/verpost.php?blog=http://articulos.sld.cu/dne&post_id=260&tipo=1&opc_mostrar=2_&n=dx
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