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ABSTRACT

Introduction Cerebrovascular diseases (CD) are a global health prob-
lem. They are the second and third causes of death in the world and in
Cuba, respectively. Projections for year 2020 suggest they will continue
to be among the main causes of death and disability, both in developed
and developing countries. In 2006, the National Health System (NHS)
presented its Public Health Projections in Cuba for Year 2015, which set
the following specific goals for CD mortality reduction: overall mortality
by 25%, female mortality by 30%, and hospital mortality by 30%.

Objective Analyze CD mortality in Cuba from 1970 to 2006, before
and after implementation of the National Program for Cerebrovascular
Disease Prevention and Control (NPCD-PC) to obtain a better under-
standing of the current situation, which may serve as the basis to meet
the goals set for year 2015.

Methods CD mortality databases from the National Statistical Divi-
sion of the Cuban Ministry of Public Health were used. The following
variables were applied: sex, CD-related causes, and place of death.
Crude and age-adjusted mortality rates were determined. Overall
mortality, mortality by sex, years of potential life lost, hospital mortal-
ity, incidence, and prevalence were calculated.

Results Crude mortality rates showed a sustained increase within
the time series under study; conversely, age-adjusted rates showed

INTRODUCTION

Cerebrovascular diseases (CD) are a global health problem.
They are the second cause of death in the developed world, the
first cause of adult disability and the second cause of dementia.
[1] According to World Health Organization (WHO) data, 15 mil-
lion people suffer a stroke every year; of these, 5.5 million die
(10% of total deaths) and another 5 million are left with some
permanent disability.[2] It is estimated that the 38 million days
of healthy life lost in 1990 from stroke will become 61 million by
2020.[3]

In the last 20 years, developed countries have experienced a
29% decrease in the incidence of all types of stroke; and, with the
exception of cerebral hemorrhage (CH), a 25% stroke mortality
reduction.[4,5] Greater burdens of chronic disease are emerging
in developing countries, and of cerebrovascular diseases in par-
ticular. These are coupled with serious burdens of infectious dis-
eases, a pattern that is expected to continue until the year 2020.
[6] Today, cardiovascular and cerebrovascular diseases cause
twice the number of deaths as do HIV, malaria, and tuberculosis
combined.[7]

Due to the aging of many populations in the world, projections for
year 2020 seem to indicate that stroke will continue to be the sec-
ond cause of death both in developed and developing countries.
In terms of disability, it will be among the five major contributors
to disease burden.[2] CD also imply huge economic burdens for
health systems due to the resources needed to provide care for

a decrease in mortality during the 1970s, were stable in the 1980s
and 1990s and, finally, decreased since year 2000, when the NPCD-
PC program was started in the country. The male/female ratio in-
creased slightly from the late 1990s until 2005; yet female mortality
has shown a tendency to increase. Between 1993 and 2002, cere-
bral hemorrhage caused more deaths than the cerebral infarction;
since then, this profile has reversed. CD-related years of potential
life lost (YPLL) showed a decrease from 1970 to 1975, followed by
a sustained increase through 1985, and a gradual decrease since
1990. Hospital mortality diminished steadily from 1990 to 1999 and
has remained stable since year 2000. Even though there was great-
er CD incidence from 2000 to 2001, it has decreased since then.
However, prevalence has increased slightly every year from 2000
to 2005.

Conclusion Although overall mortality and female mortality rates,
in particular, increased following implementation of the NPCD-PC
program, age-adjusted mortality, hospital mortality, and incidence di-
minished during the same period. Further study is recommended to
determine specific actions required to achieve CD mortality reduction
goals by 2015.

Keywords: Vascular diseases, stroke, cerebrovascular accident,
CVA, intracranial hemorrhage, brain ischemia, cerebral infarction, ce-
rebral hemorrhage, epidemiology, hospital mortality, mortality

acute-phase patients and long-term care for survivors, with the
concomitant social implications.[3]

At the same time, psychological and social changes associated
with migration to urban or semi-urban areas or rapid urbanization
of human settlements prompt changes in living conditions and
lifestyles, including the adoption of harmful food consumption pat-
terns and habits that facilitate development of chronic diseases.
(8.9]

In Cuba, CD are the third cause of death. In 2006, there were
8,347 deaths by stroke, for a crude rate of 74.0 and an age-
adjusted rate of 42.2 per 100,000 in the healthy population.[10]
Moreover, according to estimates based on year 2000 data, CD
are the fifth cause of years of healthy life lost (YPLL).[11] Although
the greatest impact was felt by persons aged =65 years, CD were
a major cause of premature mortality — 16.1 per 100,000 popula-
tion in 2002 (last year of available data).[12]

CD are linked to habits, lifestyles, and risk factors that can be
identified early and for which prevention and control measures
can be implemented.[13-15] In Cuba, hypertension is the risk fac-
tor most associated with stroke. The Second National Survey on
Risk Factors (2002) reported that 32.6% of the urban population
aged >15 years suffered from hypertension.[16]

In 1999, the National Health System (NHS) of Cuba prepared
the National Program for Cerebrovascular Disease Prevention
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and Control (NPCD-PC) aimed chiefly at contributing to reduction
of CD morbidity and mortality over time (on a permanent basis,
in the long term, and through five-year assessments) and space
(nationwide, including all national health system units from fam-
ily doctor-nurse offices to the tertiary care level.) The Program’s
implementation was begun in January 2000.

The Program is intended to institute measures to meet its goals
by focusing efforts on CD prevention, mainly to control risk fac-
tors (hypertension, diabetes mellitus, obesity, hyperlipidemias),
change lifestyles (physical inactivity, tobacco use, alcohol use,
poor nutritional habits), and improve medical care at all levels.

At the primary health care level, health promotion and disease
prevention actions are developed, lifestyle modifications encour-
aged, and greater active screening of individuals at risk carried
out. At the secondary and tertiary levels, the Program includes
improving timely diagnosis and effective treatment. The latter
requires progressive development of specialized services with
modern technologies for treating CD patients, and multidisci-
plinary teams of health professionals to ensure prompt rehabili-
tation.[17]

In 2006, the National Health

and statistical processing is universal, and design and operation of
statistical health data systems are based on quality statistical data
concepts and attributes such as feasibility, reliability, relevance, and
rationality.

Population data were supplied by the Center for Population and
Development Studies of the National Statistical Office.[22] Varia-
tions in CD mortality were determined during the 35-year period
(1970 to 2006), and during the specific period following imple-
mentation of the NPCD-PC in 2000.[17] Both crude rates and
age-adjusted rates were employed, the latter by direct method,
using as standard the Cuban population from the 1981 census.
All rates are expressed per 100,000 population per year.[19,22]

Variables studied were: sex, causes of CD-related deaths, and
place of death. Causes of death are grouped according to the In-
ternational Classifications of Diseases (ICD). ICD-9[23] was used
for data through 1999: hemorrhagic (430-432), occlusive (434.0-
434.9), and others (433.0-433.9 and 435-438); while the later ver-
sion, ICD-10, was used for data from 2000 to 2006: hemorrhagic
(160-162), occlusive ischemic (163) and others (167-169).[24] CD-
related YPLL and hospital mortality were also calculated.

Figure 1: Crude Mortality from Cerebrovascular Diseases in Cuba, 1970-2006; Total and by Sex
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Figura 3: Crude Mortality from Cerebrovascular Diseases in Cuba by Place of Residence, 1995-2005
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Figure 4: Deaths by Type of Cerebrovascular Disease in Cuba, 1990-2006
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Coordination, implementation, supervision, and evaluation of the
NPCD-PC have been conducted periodically and systematically
through the Chronic Noncommunicable Diseases Division under
the Ministry of Public Health’s Vice Ministry for Hygiene and Epi-
demiology. Provincial and municipal hygiene and epidemiology
departments have been responsible for coordinating, implement-
ing, supervising, and evaluating the NPCD-PC at these levels.

The Program'’s efficiency has been measured by the number of ac-
tivities planned and implemented yearly, including (1) coverage of
care at institutions (community clinics, hospitals, maternity homes,
nursing homes, and other health institutions in municipalities and
provinces); (2) coverage through visits to CD specialist offices (at
least one visit to a provincial hospital during the first two years af-
ter stroke, followed by municipal visits in the following three years;
patients are referred to their health areas for follow-up and once
a year they visit a provincial hospital); and (3) training (number of
municipal and provincial health areas and institutions where train-
ing courses have been completed within a two-year period).

1990s, and finally a decrease
since 2000. Analysis of rate
changes by decade found
age-adjusted rate reductions
of 31% (1970 to 1980), 3.6% (1980 to 1990), 3.4% (1990 to
2000), and 15.3% (2000 to 2006).

Figure 3 compares mortality rates in urban and rural areas since
1995, the year this data collection started. Rates for urban ar-
eas are higher and this trend has continued. Concerning type of
stroke: cerebral hemorrhage (CH) caused more fatalities during
the period of 1993 to 2002. This tendency has reversed since
then, resulting in more deaths from cerebral infarction (Cl) (Figure
4). This reversal has been more pronounced since 2003. Since
then, CI mortality has been greater than CH mortality (Figure 5).

Figure 6 presents a five-year analysis of CD-related YPLL. The
decrease from 1970 to 1975 was followed by sustained increas-
es in the next two five-year periods. Since 1990, this indicator
has been decreasing gradually.

Hospital mortality from CD has diminished steadily from 1990
(the year this variable was first registered) until 1999, and has
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Figure 5: Distribution of Deaths by Type of Cerebrovascular Disease in Cuba, 1990-2006
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Figure 6: Years of Potential Life Lost (YPLL) from Cerebrovascular Diseases, 1970-2005
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Figure 7: Cerebrovascular Diseases (CD) Hospital Mortality in Cuba, 1990-2006
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remained stable since 2000 (Fig-
ure 7).

Figures 8 and 9 show the course
of CD incidence and prevalence,
respectively, since 1995, the year
these data were first collected.
Incidence increased from 2000
to 2001 and, except for a slight
increase in 2005, has tended to
decrease since then. However,
prevalence showed slight yearly
increases from 2000 to 2005.

DISCUSSION

In Cuba, a 30% CD mortality de-
crease during the 1970 to 1980
period was followed by a stable
period until 2000, with minimal
age-adjusted rate reductions. Age-
adjusted mortality diminished again
by 15% between 2000 and 2006.

This new decreasing trend may
be due to a lower incidence rate
and a higher survival rate among
patients with stroke, or both. And
contributing to these may have
been results from the actions of
the National Program for Cerebro-
vascular Disease Prevention and
Control (NPCD-PC) implemented
at various levels of the National
Health System (NHS).

These include training of health
professionals, health promotion
efforts, and the use of clinical
guidelines to improve patient care
during acute phases, and in sec-
ondary prevention.

Lower mortality from 1970 to 1980
is explained, among other fac-
tors, by the evolution of the NHS.
During that period, emphasis was
placed on expansion of primary
health care services and, particu-
larly, on extension of the commu-
nity polyclinic model throughout
the country, as the main institution
at this level.[25]

Between 1980 and 2000, an in-
tense urbanization process took
place, a result of migration from
rural areas to cities.[26] This de-
mographic trend is associated
with increased CD risk.
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A marked population aging
tendency was observed dur-
ing the entire study period.
By year 2000, persons aged
>60 years accounted for
13% of the Cuban popula-
tion.[27] Life expectancy in
Cuba reached 77 years in
2005,[10] and, while not the
only risk factor, increased
probabilities of developing
chronic  noncommunicable
diseases including CD.[28]

A look at crude mortal-
ity rates, which describe the
real risk of dying from a cere-
brovascular disease, reveals
an increase over time. Yet,
age-adjusted rates show a
decrease from 1970 through
2006. Such difference be-
tween the crude and adjust-
ed rates once again points
to the importance of age as
a factor in the onset of CD.

In the case of morbidity, inci-
dence rates have decreased,
while prevalence rates have
tended to increase. Many
factors influence this includ-
ing an under-reporting of
stroke, as seen with hyper-
tension — the main risk fac-
tor for stroke in Cuba. At the
end of 2004, according to
records of patients who had
been screened and treated
at the primary care level,
24.0% of the adult popula-
tion was hypertensive. But
the real figure should be

higher, according to the 2nd National Survey on Risk Factors -
and Chronic Diseases, in which 33% of the sample was reported

as hypertensive.[16]

These morbidity trends may also be related to the observed de-
crease in mortality and hospital mortality, consequently produc- °
ing a larger number of stroke survivors.

CONCLUSION

Although the overall CD mortality — and particularly mortality in

women — showed increases after NPCD-PC implementation, °
decreases occurred in age-adjusted mortality, hospital mortal-
ity and incidence during the same period. These results sug-
gest the need for more in-depth study of the national Program’s
implementaton, leading to adoption of relevant actions to attain
the Cuban National Health System’s goals for year 2015,[18]. In

particular, there is a need to:

Figure 8: Total, Male, and Female Cerebrovascular Disease Incidence in Cuba, 2000-2006
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Figure 9: Total, Male and Female Cerebrovascular Disease Prevalence in Cuba, 1995-2006
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Analyze generalization and adequate application of best
clinical practices in CD management, including correct and
updated utilization of recommended medications.

*  Evaluate new needs for medical equipment required to sup-
port the NPCD-PC.

Determine current availability of specialized CD hospital units
and consider increasing their numbers in places where prev-
alence rates warrant.

»  Assess training of health personnel in care of stroke patients
and recommend additional training if required.

Assess coverage and effectiveness of public awareness pro-
grams on CD prevention and stroke symptoms.

*  Analyze female/male ratio increases observed.

¢ Analyze the higher urban mortality observed.

* Analyze behavior of cerebral hemorrhage, with an emphasis
on the female population. M-
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