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INTRODUCTION
In Cuba, heart disease has been the number one cause of death 
for over 40 years. In 2005, mortality from heart disease was 188.9 
per 100,000 population; and 1,121.9 per 100,000 population for 
persons aged ≥60 years. Among women aged ≥60 years, mortal-
ity was 1,124.9 per 100,000 population.[1] 

The same year, Havana registered the highest rate of heart dis-
ease mortality among Cuban provinces; and of these deaths, 72% 
were the result of coronary heart disease (CHD).[1] International 
studies indicate that this figure could be reduced through effective 
preventive measures aimed at promoting healthy lifestyles and 
reducing risk factors for cardiovascular disease (CVD).[2,3]

In 2001, among Havana residents aged ≥60 years, the most 
prevalent noncommunicable chronic diseases diagnosed at the 
primary care level were: hypertension (HTN) at 509.6 per 1,000 
population, diabetes mellitus (DM) at 103.7, and coronary heart 
disease(CHD) at 86.4. The rates were higher among women.
[4] In 2005, DM prevalence among Havana women aged 60-64 
years was 178.0 per 1,000 population, and for those aged ≥65 
years, 132.4; HTN prevalence was 612.7 and 465.8, respectively 
for the same age groups.[1]

Several epidemiological studies over the last 20 years have re-
vealed a correlation between atherosclerosis and factors such 
as physical inactivity, stress, HTN, DM, obesity, hypercholes-
terolemia and tobacco use, among others, of which these have 
been defined as coronary heart disease risk factors. Simultane-
ous presence of various risk factors have a multiplying effect; 
therefore, an individual with several moderate-risk factors may 

be at a higher risk of developing CHD than a person with a single 
high-risk factor.[5,6-10] 

A multiple-cause descriptive model is useful for health authori-
ties to identify high- and moderate-risk populations and, thus, to 
devise more effective intervention strategies. The Framingham 
Heart Study model is among the most widely used to calculate 
cardiovascular risk. The terms ‘coronary heart disease risk’ and 
‘cardiovascular risk’ generally are used interchangeably given 
the high correlation between the two. Global cardiovascular risk 
(GCR) is defined as the probability of suffering a cardiovascular 
event within the next 10 years. Two methods are used to calcu-
late GCR: qualitative and quantitative.[6-11]

Determining GCR is crucial to focus CVD prevention efforts on 
the highest risk groups.[3,8] The World Health Organization 
(WHO) has urged new epidemiological research on the influence 
of coronary risk factors on patterns of cardiovascular morbidity 
and mortality, as the basis for modification of these patterns.[2] 

According to the Framingham data, most coronary events occur 
after 65 years of age, particularly among women. The risk of dy-
ing from cardiovascular disease (CVD) at the age of 60 is almost 
the same for women and for men; however, at older ages the risk 
is higher among women than men.[12]

Of all Havana municipalities, Plaza de la Revolución has one of 
the highest CVD mortality rates. According to the 2005 Health 
Situation Assessment of Plaza de la Revolución Municipality 
(unpublished report, Plaza de la Revolución Municipal Health 
Department), the male/female CVD mortality ratio shows propor-
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tionately more women aged ≥60 years dying from this cause. In 
the health area served by the Mártires del Corynthia Polyclinic, 
cardiovascular disease has become a major health problem. 
Universal primary care facilities in this health area serve a total 
population of 24,280 (including children, adults and the elderly). 
Of these 11,327 (46.7%) are male and 12,933 (53.3%) female. 
A total of 5,981 people are aged ≥60 years, constituting 24.3% 
of the area’s population; of the elderly, 2,480 are men and 3,396 
women.

No previous study has been conducted to determine cardiovas-
cular risk among the population of this municipality, nor is there a 
commonly used risk scoring for Cuban women of geriatric age. 

The objective of this 2006 study was to ascertain total cardiovas-
cular risk among women aged ≥60 years in the health catchment 
area served by the Mártires del Corynthia Polyclinic; and this 
study is the first to assess the magnitude of coronary risk factors 
in older Cuban women. 

MATERIALS AND METHODS
A descriptive, cross-sectional study was conducted in 2006 
among the female population aged ≥60 years living in the health 
catchment area served by the Mártires del Corynthia Polyclinic 
in Havana’s Plaza de la Revolución municipality. 

Universe All women (3,396) aged ≥60 years in the health catch-
ment area attended at the primary care level by the Polyclinic 
and 42 neighborhood family doctor-and-nurse offices. (In Cuba’s 
primary care system, a community-based polyclinic directs the 
work of several dozen family doctor-and-nurse offices charged 
with health promotion, and with disease prevention, diagnosis, 
and follow-up within a specific geographically defined popula-
tion.)[13]

Sample The required sample size was 1,191 women aged ≥60 
years. A total of 1,082 women (90.8% of the required sample) 
were interviewed, prior written informed consent. Those with cor-
onary heart disease (CHD) diagnosis were excluded. The sample 
was calculated based on the least prevalent risk factor – that is, 
DM (18% of the female population aged ≥60 years) – in the health 
area. Calculating an error margin of <10% in estimates for this 
parameter, with a 95% confidence interval (CI), n=794 was mul-
tiplied by a design effect of 1.5. The sample was chosen through 
single-stage cluster sampling. Family doctor-and-nurse offices 
were selected by simple random sampling.

Inclusion criteria Women aged ≥60 years residing in the select-
ed health area.

Exclusion criteria Women with mental or physical disabilities 
or limiting chronic diseases that prevented them from communi-
cating with researchers or traveling to places where the study’s 
anthropometric measurements were taken; women previously di-
agnosed and under treatment for coronary heart disease (CHD); 
women who described CHD symptoms during the interview and 
were referred to the health area’s cardiologist to confirm diagno-
sis; or those who did not consent to participate.

Variables Used Socio-demographic variables: age, including 
both calendar age and age group (60-69, 70-79, ≥ 80); skin color 

as assessed by interviewer (white, black or mixed), employment 
status (employed, retired, housewife), marital status (single, mar-
ried, widowed, divorced) and educational level completed (pri-
mary school, secondary school, high school, technical school or 
university). 

Coronary risk factors: Cigarette smoking (tobacco use up to 
one-year prior to the interview); physical inactivity, defined 
by the individual’s level of physical activity; hypertension 
(HTN)(women who referred hypertension and were on an-
tihypertensive medications, or whose blood pressure mea-
sured ≥140/90 mmHg, determined with Korotkoff auscultation 
method)[12,13]; family history of coronary heart disease in 
father or mother, with early onset of CHD (before 65 years 
in the mother and before 55 in the father); diabetes mellitus 
(DM) as referred by participants, treated with insulin or oral 
hypoglycemic medication; and abdominal obesity (waist cir-
cumference of >88 cm). 

Global cardiovascular risk (GCR): Based qualitative assess-
ment using a modified Framingham score. While the Framing-
ham uses only low- and high-risk categories, for the purpose of 
our study, individuals were classified as low (0-1 risk factors), 
moderate (2-3 risk factors) or high (4-6 risk factors) cardio-
vascular risk. We also considered abdominal obesity, physical 
inactivity and cardiovascular family history as risk factors. The 
presence of DM alone in an individual rated her as high risk, 
since DM is a powerful cardiovascular risk predictor in women, 
increasing by 3 to 7 times the chances of developing coronary 
heart disease. 

Techniques and Procedures Information was obtained from pri-
mary and secondary sources. A structured survey questionnaire 
was applied by a physician previously trained for this purpose, once 
written informed consent was obtained from each participant.

Each subject’s blood pressure was measured twice, at a 20-min-
ute interval, with a calibrated aneroid sphygmomanometer. Aver-
age blood pressure was calculated and hypertension considered 
at ≥140/90 mmHg.[14-16]

Data Processing The information obtained from the survey was 
introduced into a database developed for the study, using Mi-
crosoft Excel 2000. Absolute frequencies and percentages were 
determined to summarize qualitative data, using the SPSS 13.0 
program. Results were presented in tables.

RESULTS
As shown in Table 1, nearly half the women in the study sample 
were aged 60-69 years, constituting the largest age group, fol-
lowed by those 70-79 years. Given that older age groups present 
higher mortality, it was expected that women aged 60-69 would 
be the most represented in the sample. The majority of women in 
the sample (71.0%) were white.

Most of the women were retired, in each age group and in the 
sample as a whole, with 4.3% of the total still working. Taking 
into account the high employment rates among Cuban women, 
and that their legal retirement age is 55, it was not surprising 
to find that over two-thirds of the women in the sample were 
retired.
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Over one-third of participants were married. As to education, the 
highest levels were found in the 60-69 age group, where more 
than half were technical, mid-level and higher education gradu-
ates. These women’s childhood and adolescent years coincided 
with the social changes that occurred in Cuba after 1959, facilitat-
ing greater access to study at all levels.

Table 2 shows risk factors most frequently found in this female 
population, both in general and by age group. These were, in 
order of importance: physical inactivity, hypertension, abdominal 
obesity and a family history of CHD. 

Physical inactivity is common among older age groups, although 
as age advances, slightly more women exercised. Hypertension 
rates were high, recorded in four of five women in the 70-79 age 
group. Smoking decreased with age. DM was much more fre-
quent in these older age groups, much more so than in younger 
women,[1] an influential factor in higher CHD risk in the elderly.
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Table 1: Distribution of Sample by Socio-demographic Characteristics and Age Group 

  Age Group

Socio-demographic 
Characteristic

60-69
n=534

70-79 
n=370

≥80 
n=178

Total
n=1,082

No. % No. % No. % No. %
Skin Color 
White 386 72.3 260 70.3 122 68.5 768 71.0
Black 76 14.2 52 14.0 22 12.4 150 13.9
Mixed 72 13.5 58 15.7 34 19.1 164 15.1
Employment Status
Retired 384 71.9 258 69.7 132 74.2 774 71.5
Housewife 136 25.5 88 23.8 38 21.3 262 24.2
Employed 14 2.6 24 6.5 8 4.5 46 4.3
Marital Status
Single 180 33.7 120 32.4  44 24.7 344 31.8
Married 192 36.0 162 43.8  74 41.6 428 39.6
Widowed 84 15.7 52 14.1 46 25.8 182 16.8
Divorced 78 14.6  36 9.7  14 7.9 128 11.8
Education (completed)
Primary School 84 15.7 140 37.8 108 60.7 332 30.7
Secondary School 150 28.1 88 23.8 20 11.2 258 23.8
High School 112 21.0 60 16.2 14 7.9 186 17.2
Technical School 88 16.5 40 10.8 16 9.0 144 13.3
University 100 18.7 42 11.4 20 11.2 162 15.0

 
 Source: Study survey, Mártires del Corynthia Polyclinic, Plaza de la Revolución municipality, Havana, 2006.

Table 2: Distribution of Sample by Coronary Risk Factor (CRF) and Age Group
Age Group

CRF
60-69 
n=534

70-79 
n=370

≥80 
n=178

Total 
n=1,082

No. % No. % No. % No.%
Physical inactivity 416 77.9 270 73.0 124 69.7 810 74.9
Hypertension 364 68.2 282 76.2 118 66.3 764 70.6
Abdominal Obesity 274 51.3 194 52.4 106 59.6 574 53.0
Family History of CHD 160 41.7 128 46.7 48 32.9 336 41.8
Diabetes Mellitus 120 22.5 82 22.2 34 19.1 236 21.8
Cigarette Smoking 128 24.0 52 14.0 6  3.4 186 17.2

 
Source: Study survey, Mártires del Corynthia Polyclinic, Plaza de la Revolución municipality, Havana, 2006.

Central obesity was present in over 50% of 
the study sample, ascending with age, values 
reaching almost 60% among women aged >80 
years. High frequency of CHD history among 
first-degree relatives contributed significantly to 
risk in the study sample.

Table 3 indicates presence of multiple cardio-
vascular risk factors among these older wom-
en: two or more were present in nearly 80% of 
the sample.

Table 4 reveals that some 80% of these older 
women studied, as a whole and in the various 
age groups, were classified in the high and 
moderate cardiovascular risk categories.

DISCUSSION
Some of the socio-demographic features of 
the study population coincided with what we 
expected to find, such as the proportion of re-
tired women, given that they may retire at 55 
in Cuba. 

Prevalence of hypertension: Our study cor-
roborates results from authors such as Valdés 
Pacheco and Mosca in Cuba and elsewhere, 
who have reported high prevalence (over 60%) 
of HTN among women aged ≥60 years.[17-
20] Our findings also coincide with the Second 
National Survey on Risk Factors and Chronic 
Diseases in the Cuban population, which re-
ported HTN prevalence above 60% among 
persons aged ≥60 years.[21] Hypertension is 
the most important risk factor among the el-
derly for strokes and cardiovascular events and 
is considered a worldwide problem. When HTN 
is managed properly, the risk of a cardiovas-
cular event decreases considerably.[17-20] A 
meta-analysis[19] (nine prospective studies of 
420,000 individuals with no history of cardiac 
infarction or stroke who were followed up for 10 
years) showed that the relative risk of developing 

CHD was 5 to 6 times higher among individuals with a DBP mean 
value of 105 mmHg than among those with a DBP mean value of 
76 mmHg. Many studies have demonstrated that HTN behaves as 
a risk factor, independent of vascular disease, and is most preva-
lent in Western societies.[23-30] Overall, HTN can be considered a 
major risk factor for cardiovascular morbidity and mortality.[27]

HTN prevalence increases with age.[25-28] During adult 
years, it is more frequent among men, but several studies 
have shown that, in persons aged >60, the pattern is re-
versed, and in those aged >70, HTN is more common among 
women. In one study in Argentina, HTN prevalence was over 
65% in population aged >60 years, and was particularly fre-
quent in the 65-74 age group.[29] Data presented by Baena, 
Contin and Banegas confirm this high prevalence in other 
countries,[23,30,31] prompting us to consider control of hy-
pertension at the primary care level essential to diminish ris-
ing cardiovascular risk with age. 
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Prevalence of smoking: Our findings are similar to those reported 
in the international medical literature, which also suggests lower 
prevalence among older women. This lower prevalence is attributed 
to several factors, including the fact many never started smoking, 
influenced by the social norms of their earlier years.[32] In our study, 
women aged >80, who were adolescents in the 1930s, apparently 
did not acquire the habit, which became more socially acceptable 
among women after World War II. Prevalence among women who 
were adolescents in the 1940s was somewhat higher, and that 
among the younger group, who were adolescents in the 1950s, 
higher still with 24% of women reported as smokers.[33,34]

Conclusive evidence points to the benefits of quitting smoking. This 
risk factor is the chief preventable cause of cardiovascular disease 
morbidity and mortality. It accounts for 50% of all preventable deaths 
and for 29% of those caused by coronary heart disease.[34,35] 
According to Hennekens et al., quitting smoking reduces coronary 
event incidence by up to 50% among low-risk populations.[34]

Results from Serrano et al.[35] corroborate the importance for 
coronary patients of quitting tobacco use and the need for inter-
vention programs to help those patients with greater nicotine de-
pendence to quit and maintain abstinence, considering the great 
morbidity and mortality implications for patients who continue to 
smoke. In recent years, treatment for smoking cessation has re-
lied more on pharmacological aspects and on multi-faceted pro-
grams in which the role of health professionals is crucial. 

Prevalence of diabetes mellitus: DM rates in our study were 
higher than those described by other Cuban authors such Valdés 

Pacheco et al.[17] in their study on CHD prevalence and risk fac-
tors (reporting 14% DM in geriatric women). As already stated, 
DM is a strong predictor of cardiovascular risk in women, multi-
plying by three to seven times the likelihood of developing CHD; 
and compared to a multiplier of two to three times for men.[36] 
Diabetic patients are at high risk for developing CVD, and their 
mortality risk is similar to that of those with a diagnosed cardio-
vascular condition. This is due to the greater prevalence of other 
risk factors in this population and the effect of diabetes itself on 
macro- and microcirculation.[37,38] Furthermore, diabetic pa-
tients are more likely to develop an acute coronary syndrome or 
even “silent” sudden death. 

Abdominal obesity: Its distribution among the sample could 
be linked to disorders in fat metabolism and changes in post-
menopausal fat distribution, which leads to abdominal adipose 
tissue accumulation in women. The concept of abdominal obesity 
is important due to its link with increased cardiovascular risk. It 
is defined by waist circumference >102 cm in men or >88 cm 
in women.[39] According to authors such as Lakka, Kanaya and 
Larson,[39-41] abdominal obesity is a more precise and easily 
measurable predictor for CHD.

Physical inactivity: Among older women served by the Mártires 
del Corynthia Polyclinic, inactivity was less frequently a problem 
as age advance. This might be explained by the fact that gener-
ally, as women assimilate their age, they take on activities cus-
tomary to older age, including seniors’ clubs and neighborhood 
grocery shopping. In this way, they make walking part of their 
daily physical activity. Studies by Alexander et al. and Dubach in 
the USA[42,43] confirm the overall benefits of physical activity to 
reduce CHD risk, even when 60% of US adults do not exercise 
regularly. Estimates suggest that physically inactive people are 
approximately twice as likely to develop CHD or to die from it than 
active ones.[44] 

In the case of CHD, moderate physical activity seems to pro-
duce great health benefits. Authors such as Manson et al.[45] 
have shown that walking is associated with better blood pres-
sure control in persons over 60. Thus, at least for this subgroup 
of individuals among whom most CHD cases are found, data 
supports walking as good for the heart. In the United States, 
population attributable risk is estimated at approximately 35% 
for physical activity and CHD risk, meaning that if inactive per-
sons achieved a moderate level of physical activity, CHD events 
in total population would theoretically be reduced by 35%.[46] 
Cardiovascular and general health benefits of exercise should 
be emphasized in public messages, and health professionals 
should recommend physical activity to patients in our clinical 
practice. 

The results of this study, where 2-3 risk factors were found in 
more than half of the older women studied, are similar to those 
obtained by Nigro et al.[47] in their study on cardiovascular risk 
factors among elderly women in Córdoba, Argentina. They found 
high frequency of risk factors among older women, in half of 
whom at least two were present. 

The distribution of global cardiovascular risk (GCR) suggests 
why cardiovascular disease morbidity and mortality continue to 
be high in Cuba, particularly among older women. 

Table 3: Distribution of Sample by Number of Coronary Risk Factors 
(CRF) and Age Group

Age Group

No. of 
CRF

60-69 
n=534

70-79 
n=370

≥80 
n=178

Total 
n=1,082

No. % No. % No. % No. %
0 20 3.7 14  3.8 12  6.7 46  4.3
1 94 17.6 64 17.3 20 11.2 178 16.5
2 178 33.3 140 37.8 72 40.4 390 36.0
3 152 28.5 102 27.6 52 29.2 306 28.3
4 68 12.7 44 11.9 18 10.1 130 12.0
5 22 4.1 6  1.6 2  1.1 30  2.8
6 0 0 0 0 2 1.1 2 0.2

 
Source: Study survey, Mártires del Corynthia Polyclinic, Plaza de la Revolución 
municipality, Havana, 2006.
 
Table 4: Distribution of Sample by Global Cardiovascular Risk (GCR) 
and Age Group 

Age Group

GCR
60-69 
n=534

70-79 
n=370

≥80 
N=178

Total 
n=1,082

No. % No. % No. % No. %

High (4 to 6) 90 16.8 50 13.5 22 12.3 162 15.0

Moderate (2 to 3) 330 61.8 242 65.4 124 69.7 696 64.3

Low (0 to 1) 114 21.4 78 21.1 32 18.0 224 20.7
 
Source: Study survey, Mártires del Corynthia Polyclinic, Plaza de la Revolución 
municipality, Havana, 2006.
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Scientists today believe that the synergistic activity of several 
risk factors in the same individual contributes more to CHD than 
the effect of any single risk factor. This activity then determines 
the real risk for participants in our study over the next 10 years.
[6-10,48] 

Stratifying risk is essential to determine follow-up frequency as 
well as treatment regimen and intensity. Risk should be stratified in 
categories that permit adoption of adequate therapeutic strategies 
adapted to the needs and level of risk of each patient.[2,47,49] 

The absence of adequate cardiovascular risk assessment may 
result in unnecessary and inappropriate medication and clinical 
controls that diminish patients’ quality of life and imply a costly 
burden for the public health system. The numerical quantifica-
tion of risk and its clinical consequences constitutes information 
that should be provided to patients to improve effectiveness of 
preventive actions. 

CONCLUSIONS
High prevalence in this sample of women aged ≥60 years with 
moderate or high risk of developing a cardiovascular disease 
within the next 10 years makes this population group an impor-
tant target for preventive actions to reduce risk, particularly at the 
primary care level.

The quantitative total cardiovascular risk for this population group 
should be determined, and follow-up provided according to risk 
categories. Preventive actions, especially for high and moder-
ate cardiovascular risk groups, should be implemented, as well 
as pharmacological and other treatment as clinically necessary. 
Lifestyle changes should be encouraged, particularly physical ac-
tivity.

Cardiovascular risk for this population should be further studied 
according to socio-demographic variables such as skin color, em-
ployment status, marital status, and educational level. 
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