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Abstract
Background: Cardiovascular disease accounts for about one-third of all premature deaths (ie, age < 70) in Cuba.
Yet, the relevance of major risk factors, including systolic blood pressure (SBP), diabetes, and body-mass index (BMI),
to cardiovascular mortality in this population remains unclear.
Methods: In 1996–2002, 146,556 adults were recruited from the general population in five areas of Cuba.
Participants were interviewed, measured (height, weight and blood pressure) and followed up by electronic
linkage to national death registries until Jan 1, 2017; in 2006–08, 24,345 participants were resurveyed. After
excluding all with missing data, cardiovascular disease at recruitment, and those who died in the first 5 years,
Cox regression (adjusted for age, sex, education, smoking, alcohol and, where appropriate, BMI) was used to
relate cardiovascular mortality rate ratios (RRs) at ages 35–79 years to SBP, diabetes and BMI; RR were
corrected for regression dilution to give associations with long-term average (ie, ‘usual’) levels of SBP and BMI.
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Results: After exclusions, there were 125,939 participants (mean age 53 [SD12]; 55% women). Mean SBP was 124 mmHg
(SD15), 5% had diabetes, and mean BMI was 24.2 kg/m2 (SD3.6); mean SBP and diabetes prevalence at recruitment were
both strongly related to BMI. During follow-up, there were 4112 cardiovascular deaths (2032 ischaemic heart disease, 832
stroke, and 1248 other). Cardiovascular mortality was positively associated with SBP (>=120 mmHg), diabetes, and BMI (>=
22.5 kg/m2): 20 mmHg higher usual SBP about doubled cardiovascular mortality (RR 2.02, 95%CI 1.88–2.18]), as did diabetes
(2.15, 1.95–2.37), and 10 kg/m2 higher usual BMI (1.92, 1.64–2.25). RR were similar in men and in women. The association with
BMI and cardiovascular mortality was almost completely attenuated following adjustment for the mediating effect of SBP.
Elevated SBP (>=120 mmHg), diabetes and raised BMI (>=22.5 kg/m2) accounted for 27%, 14%, and 16% of cardiovascular
deaths, respectively.
Conclusions: This large prospective study provides direct evidence for the effects of these major risk factors on
cardiovascular mortality in Cuba. Despite comparatively low levels of these risk factors by international standards,
the strength of their association with cardiovascular death means they nevertheless exert a substantial impact on
premature mortality in Cuba.
Keywords: Cuba, Cardiovascular, Body-mass index, Blood pressure, Diabetes

Background
In 2013, the WHO World Health Assembly adopted the
global goal of a 25% relative reduction in premature
mortality (before age 70 years) from non-communicable
diseases (NCDs) through nine voluntary targets by 2025
[1]. Cardiovascular disease (including heart disease,
stroke and peripheral vascular disease) accounts for
about half of all premature NCD deaths globally [2], and
several of the WHO voluntary targets were aimed specifically at cardiovascular mortality, including those to reduce the prevalence of raised blood pressure, and to halt
the rising prevalence of diabetes and obesity.
However, the expected benefit on cardiovascular mortality
from addressing these risk factors in different populations is
based mainly on prospective studies in high-income countries [3–7]. There is a paucity of large prospective studies
conducted in other parts of the world. For example, a metaanalysis of 239 prospective studies from the Global BMI
Mortality Collaboration does not include any studies from
Latin America [5]. Furthermore, recent findings from one of
the few large studies in this region, the Mexico City Prospective Study, indicates that the effect of some of these risk
factors may be very different from that in high-income countries. In particular, that study found that those with diabetes
had about four times the death rate from cardiovascular disease compared with people without diabetes [8]; in highincome countries, diabetes about doubles the cardiovascular
death rate [6].
Cuba is a middle-income country, with a population of
11.3 million in 2020 [9]. The health system is focused
particularly on primary care and disease prevention,
which has delivered substantial reductions in infant mortality over the last few decades but death rates in middle
age remain high [10]. Cardiovascular disease accounts
for one-third of all premature deaths in Cuba [11], yet
substantial uncertainty remains about the relevance of

major metabolic risk factors to cardiovascular mortality
in this population. We report the associations of blood
pressure, diabetes and body-mass index (BMI) with cardiovascular mortality in a large, population-based prospective study of 146,556 adults in Cuba.

Methods
Study design and participants

In 1996–2002, 146,556 adults aged ≥30 years were recruited from the general population in Cuba into a prospective cohort study. Details of the study design and
survey methods have been reported previously [11].
Briefly, the study recruited men and women from five of
Cuba’s fourteen provinces. Within each province, medical offices were selected at random using a computergenerated random allocation sequence. Each medical office subsequently invited all of its patients aged 30 years
and older to participate in the study. Overall, 74% of eligible individuals participated.
Trained health-care staff (mostly the family doctor,
but on occasion local nurses or other trained health care
workers) visited each household. After providing written
consent, participants provided information on age, sex,
ethnicity, education, occupation, marital status, lifestyle
factors, current medications, and medical history (the
original questionnaire in Spanish, developed solely for
this study, and the English translation are available in
Additional file 1: p2–3). Blood pressure was measured
twice while the participant was seated (once towards the
beginning of the interview and once towards the end),
using a calibrated manual sphygmomanometer and
standard techniques. Following the home visit, participants were invited to attend their physician’s medical office for height and weight measurements. Between 2006
and 2008, baseline measures were repeated using the
same procedures in a formal resurvey of 24,345
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participants (17% of the initial study population; all residents of Matanzas province) to assess temporal variation
in estimated levels of risk factors at baseline, particularly
blood pressure and BMI.
Participants were followed up until 1st January 2017
through electronic record linkage to the Cuban Public
Health Ministry’s mortality records using national identification numbers. Mortality records are collected for all
deaths in Cuba, and include medically certified causes of
death. In 1996–2000, all deaths in Cuba were coded
using the 9th edition of the International Classification
of Disease (ICD-9), while all deaths from 2001 onwards
were coded using ICD-10 (Additional file 1: Table S1).

Statistical analyses

The presence of diabetes was defined as a (self-reported)
previous medical diagnosis of diabetes, the use of antidiabetic medication (oral hypoglycemic medication or insulin), or both. The mean of the two systolic blood
pressure (SBP), or the two diastolic blood pressure
(DBP), measurements was used in all blood pressure
analyses, and body-mass index (BMI) was calculated as
weight in kg divided by the square of height in m.
Participants with missing SBP, DBP, diabetes status,
BMI or other key covariates, were excluded from the
main analyses, as were those with implausible or outlying values for SBP (<80 or ≥250 mmHg), DBP (<40 or ≥
150mmHg), or BMI (<15 or ≥40 kg/m2), those with prior
cardiovascular disease at baseline (myocardial infarction,
angina, or stroke), and those with no follow-up at ages
35–79 years. To further limit any effect of pre-existing
disease on blood pressure or BMI at baseline, the first
5 years of follow-up were also excluded.
Cox regression was used to relate mortality rate ratios
(RR) at ages 35–79 years to SBP (using the mean of the
two SBP measurements), diabetes and BMI, with adjustment for age at risk (5-year groups), sex, highest completed level of formal education (less than primary,
primary, lower secondary, high school [or technical training], university), smoking (never, ex-smoker, current
smoker of < 20 cigarettes/day, current smoker of 20 cigarettes/day, current smoker of >20 cigarettes/day, other
smoker), alcohol (non- drinker, less than weekly drinker,
at least weekly drink of < 1 bottle/week of 35 cl rum [or
equivalent alcohol] per week, at least weekly drinker of 1<3 bottles/week, and at least weekly drinker of 3 plus
bottles/week), and, where appropriate, BMI (15- <20, 20<22.5, 22.5- <25, 25- <27.5, 27.5- <30, 30- <40 kg/m2); analyses of DBP are given in Additional file 1. RRs were corrected for regression dilution (ie, categorising people by
their baseline SBP or BMI and estimating the long-term
average mean SBP or BMI in each category using the correlation between re-survey and baseline measurements
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[12]), and are therefore described as associations of usual
SBP and usual BMI with mortality [3, 4].
In categorical analyses, SBP was categorized as <125,
125- <145, 145- <165, ≥165 mmHg, and BMI was categorized as 15- <20, 20- <22.5, 22.5- <25, 25- <27.5, 27.5- <
30, 30- <35, 35- <40 kg/m2. Confidence intervals (CIs)
were calculated using the variance of the log risk, which
appropriately attributes variance to all groups, including
the reference, and so allows CIs to be used to compare
risks in any two groups [13]. Linear associations are reported per 20 mmHg higher usual SBP and per 10 kg/m2
higher usual BMI.
Sensitivity analyses of the main prospective associations were conducted by further adjusting the associations for other potential confounders, and by excluding
participants with non-vascular chronic diseases at baseline (including chronic obstructive pulmonary disease,
liver cirrhosis, chronic kidney disease, peptic ulcer, and
cancer) and those taking blood pressure-lowering medication. The analyses of BMI are also reported with and
without further adjustment for usual SBP and diabetes
(including the effect of such adjustments on the Wald
chi-squared statistic), to assess the extent to which these
factors mediate the association.
The fraction of cardiovascular deaths in Cuba attributed to SBP, diabetes and BMI were estimated by age
group and sex, using the formula Pe (RR – 1)/(Pe [RR1] + 1) where Pe is the prevalence of the given risk factor
in Cuba as estimated by the 2010 Cuban National Noncommunicable Disease Risk Factor Survey [14], and RR
is the rate ratio in the present study [15]. These fractions
were multiplied by the number of vascular deaths in
each age group and sex in Cuba in 2015 [16] to give the
overall number of deaths attributable to each of these
risk factors at ages 35–79 years. All analyses were conducted in SAS (version 9.4), and results were plotted in
R (version 3.6.2).

Results
Of 146,556 adults recruited into the study, 4941 were
excluded because of missing or extreme values, 10,053
were excluded because they had prior cardiovascular disease and 7687 with no follow-up at ages 35 to 79 years,
leaving 125,939 participants (exclusion categories were
not mutually exclusive, see Additional file 1: Table S2).
After exclusions, the mean age of participants was 53
years (SD 12), 55% were female, and 33% had received
no formal education (Table 1). Mean SBP was 124
mmHg (SD 15), mean BMI was 24.2 kg/m2 (SD 3.6), and
5% of participants had prior diabetes. There was little
difference in mean SBP and mean BMI by sex, but diabetes prevalence was about twice as high in women than
in men (7% vs 4%; Additional file 1: Table S3).
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Table 1 Baseline characteristics, by systolic blood pressure (SBP), diabetes and BMI at baseline. Data are % or mean (SD). Results are
standardised to the age and sex of the 125 939 participants. Participants with no follow-up at ages 35-79 years, those with preexisting vascular disease at baseline, and those with missing or outlying values for SBP, diabetes, BMI or key covariates were
excluded. Baseline characteristics by four groups of BMI are given for clarity, but are given by 7 groups in Appendix, Table S4

At baseline, SBP was positively correlated with mean
BMI, diabetes and at least weekly drinking, but was not
strongly related to smoking (Table 1). On average, those
with diabetes were more likely to be female, older and with
higher SBP and BMI, but with lower prevalence of weekly
drinking and smoking. BMI was inversely related to smoking and drinking (Additional file 1: Table S4), and there
was an approximately linear association of BMI with SBP

(~ 1 mmHg per kg/m2) and with diabetes prevalence in the
range > 20 kg/m2 BMI (~ 1% per kg/m2: Table 1, Fig. 1).
At resurvey, mean SBP at ages 40–79 years (age-standardised to match the baseline distribution) was 2
mmHg lower than at baseline, diabetes prevalence was
3% higher, and mean BMI was 0.5 kg/m2 higher (Additional file 1: Table S5). The self-correlations between
baseline and resurvey measurements (used to correct for

Fig. 1 Baseline associations of mean systolic blood pressure (SBP) and diabetes prevalence vs BMI. Results are standardised to the age and sex of
the 125,939 participants; exclusions as in Table 1. For each category, area of the square is inversely proportional to the variance of the mean SBP,
or the prevalence of diabetes, which also determines the confidence interval (CI)
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regression dilution bias) were 0.48 for SBP and 0.59 for
BMI (Additional file 1: Figure S1, Table S6).
After excluding the first 5 years of follow-up, there
were 9987 deaths from all causes at ages 35–79 during
2.1 million person-years of follow-up (mean 17.6 [SD
3.0]): 4112 deaths were cardiovascular (2134 in men and
1978 in women), with 2032 deaths from ischaemic heart
disease, 832 stroke, and 1248 other vascular.
Usual SBP was strongly positively associated with cardiovascular mortality (Fig. 2) throughout the usual SBP
range examined, with no evidence of a threshold down
to at least 120 mmHg. Overall, each 20 mmHg higher
usual SBP approximately doubled cardiovascular mortality (RR 2.02 [95% CI 1.88–2.18]; mean age at death 69:
Fig. 3). The strength of the association was somewhat
greater at younger than older ages, but there was no evidence that the strength of the association varied by sex
or by smoking habits, or differed between major subtypes of cardiovascular mortality (ischaemic heart disease, stroke or other vascular) (Fig. 3). The association
of cardiovascular mortality with usual DBP was also loglinear throughout the range examined (RR per 10 mmHg
higher DBP of 1.75 [95% CI 1.63–1.87]; Additional file 1:
Figure S2).
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Previously diagnosed diabetes at baseline was associated with about twice the risk of cardiovascular mortality
compared to those without diagnosed diabetes (RR 2.15
[95% CI 1.95–2.37]; Fig. 3). The strength of the association was slightly weaker at age 70–79 years than at
younger ages (heterogeneity: χ12 = 6.9; p = 0.009), but, as
with usual SBP, the associations did not materially differ
by sex, smoking or between major subtypes of cardiovascular death (Fig. 3; Additional file 1: Figure S3).
In analyses of cardiovascular mortality with usual BMI,
mortality was lowest at about 22.5 kg/m2 (Fig. 2). There
was a strong positive association above this level, and a
slight inverse association below it. Above 22.5 kg/m2,
each 10 kg/m2 higher usual BMI approximately doubled
the risk of cardiovascular mortality (RR 1.92 [95% CI
1.64–2.25]). There was no evidence that the strength of
this association varied by age, sex or smoking, but the
association was somewhat shallower for stroke than for
ischaemic heart disease or other vascular death (Fig. 3;
Additional file 1: Figure S4).
Figure 4 shows the association of usual BMI and cardiovascular mortality with further adjustment for diabetes and systolic blood pressure, both potential
mediators of the association. The association was little

Fig. 2 Vascular mortality vs usual systolic blood pressure (SBP) and usual BMI at ages 35–79 years in Cuba. Rate ratios (RR) adjusted for age, sex,
education, province, smoking, alcohol, and BMI (when appropriate). Analyses omitted the first 5 years of follow up. Exclusions as in Table 1. For
each SBP or BMI category, area of the square is inversely proportional to the variance of the category−specific log risk, which also determines the
confidence interval (CI)
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Fig. 3 Death rate ratios (RR) for vascular mortality vs usual systolic blood pressure (SBP), diabetes and usual BMI at ages 35–79 years in Cuba.
IHD=Ischaemic heart disease. Rate ratios (RR) adjusted for age, sex, education, province, smoking, alcohol, and BMI (when appropriate). Analyses
omitted the first 5 years of follow up. Exclusions as in Table 1. For each category, area of the square is inversely proportional to the variance of
the category−specific log risk, which also determines the confidence interval (CI).*Excludes lowest category of BMI

changed following further adjustment for diabetes (the
Wald chi-squared statistic for the model was reduced by
24% from 65 to 49). However, further adjustment for
usual SBP almost completely attenuated the association:
each 10 kg/m2 higher usual BMI in the range ≥ 22.5 kg/
m2 (following adjustment for usual SBP) was associated
with RR of 1.16 (95% CI 0.98–1.37; Wald X = 3.0).
In sensitivity analyses (Additional file 1: Figure S5S10), further adjustment for other potential confounders
did not materially change the associations; neither did
exclusion of those with non-vascular chronic diseases at
baseline (including chronic obstructive pulmonary disease, liver cirrhosis, chronic kidney disease, peptic ulcer,
and cancer) or exclusion of those taking blood pressurelowering medication. In additional analyses (Additional
file 1: Figure S11) of the association of SBP, diabetes and
BMI with cardiovascular deaths other than ischaemic
heart disease or stroke, there were few deaths from any
specific vascular diseases (such as hypertensive heart disease, heart failure, atherosclerosis, or aortic aneurysm),
and little evidence of heterogeneity in the strength of
these associations.
The excess cardiovascular mortality associated with elevated systolic blood pressure (ie, >=120 mmHg),

diabetes and BMI (>=22.5 kg/m2) accounted for 27%,
14% and 16% of cardiovascular deaths in the age group
35–79 years (Table 2). These population-attributable
fractions would be equivalent to around 5000 excess
deaths due to elevated systolic blood pressure, 2600 excess deaths due to diabetes, and 3000 excess deaths due
to raised BMI among people aged 35–79 years in Cuba
in 2015.

Discussion
In this large prospective study in Cuba, cardiovascular
mortality was strongly positively associated with SBP,
diabetes, and BMI. Overall, each 20 mmHg higher usual
SBP approximately doubled cardiovascular mortality, as
did prior diabetes, and 10 kg/m2 higher usual BMI (at
≥22.5 kg/m2). The strength of the associations were
broadly similar in men and women, and across each of
the major cardiovascular subtypes. The association of
cardiovascular mortality with usual BMI was little changed following adjustment for diabetes (perhaps reflecting
the low prevalence of diabetes in this population at baseline) but was almost completely attenuated following adjustment for SBP. About one-quarter of cardiovascular
mortality was accounted for by elevated SBP, while
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Fig. 4 Vascular mortality vs usual BMI at ages 35–79 years in Cuba, with further adjustment for diabetes and usual systolic blood pressure (SBP). Rate
ratios (RR) adjusted for age, sex, education, province, smoking, and alcohol, with further adjustment for diabetes and usual SBP when indicated.
Analyses omitted the first 5 years of follow up. Exclusions as in Table 1. For each BMI category, area of the square is inversely proportional to the
variance of the category−specific log risk, which also determines the confidence interval (CI). *Excludes lowest category of BMI

diabetes and raised BMI each accounted for about 15%
of cardiovascular mortality.
Few prospective studies have reported on the effect of
these major risk factors on cardiovascular mortality in
Latin America. In contrast to the present report, the
Mexico City Prospective Study of 150,000 middle-aged
adults found previously diagnosed diabetes at baseline
was associated with about four times the death rate from
cardiovascular disease compared with adults without
diabetes [8]. The excess cardiovascular mortality associated with diabetes in the present report is more consistent with findings from prospective studies in highincome countries, where diabetes approximately doubles
cardiovascular death rates [6]. However, unlike many
studies in high-income countries, there was no evidence
that the strength of the association with diabetes differed
by sex (most studies have reported greater risks among
women than men) [6, 17].
The association of cardiovascular mortality with SBP is
also consistent with prospective studies in high-income
countries. A meta-analysis of 61 prospective studies
(conducted mostly in Europe or North America) found,
at ages 40–69 years, 20 mmHg higher SBP approximately
doubled cardiovascular mortality, with weaker associations at older ages [3]. As in the present report, there

were log-linear associations with no evidence of a
threshold down to low levels of blood pressure (at least
115 mmHg SBP and 75 mmHg DBP). However, in contrast to the findings in the present study, the proportional risks were stronger among men than women,
particularly at younger ages.
Recent evidence suggests substantial variation in the
relation between BMI and cardiovascular mortality in
different parts of the world. In a meta-analysis of 239
prospective studies from the Global BMI Mortality
Collaboration, both all-cause and cardiovascular mortality were lowest in the BMI range 20–<25 kg/m2 [5].
In the BMI range >=25 kg/m2, 5 kg/m2 higher BMI
was associated with about 40% higher risk of cardiovascular mortality in North America (RR 1.38 [95%
CI 1.32–1.44]), which is consistent with the present
study (RR per 5 kg/m2 higher BMI of 1.39 [1.28–
1.50]), but the strength of the associations was somewhat greater in studies from East Asia (RR 1.67
[1.50–1.85]), and there was little association in South
Asian studies (although they included too few participants for statistical stability) [5]; the findings in South
Asia were supported later by a prospective study of
0.5 million adults in South India [18].
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Table 2 Vascular deaths attributable to systolic blood pressure (SBP), diabetes and BMI in Cuba, 2015. Vascular deaths (rounded to
the nearest multiple of 10) attributed to each risk factor were calculated by applying population attributable fractions in the Cuba
Prospective Study to the age- and sex-specific numberof vascular deaths in Cuba for 2015. *PAF=Population attributable fraction

This study has a number of key strengths. It is one of
the largest studies to assess the effects of metabolic factors on cardiovascular mortality in Latin America. The
study conducted a large resurvey to allow correction for
regression dilution and reliable estimates of long-term
average levels of SBP and BMI. The baseline survey collected information on prior disease to allow exclusion of
those with prevalent cardiovascular disease, and on a
range of factors to allow adjustment for major potential
confounders. Furthermore, linkage to national mortality
registers limited loss to follow-up and allowed reliable
ascertainment of causes of deaths.
It is a limitation of the study that blood was not collected at baseline and as such it was not possible to
identify those with undiagnosed diabetes. Neither was
information collected on other measures of adiposity,
such as waist circumference or body fat percentage; recent studies in mainly European populations indicate
waist circumference, in particular, is associated with risk
of vascular disease independently of BMI or other anthropometric measures (such as hip circumference), suggesting that BMI alone may underestimate the relevance
of adiposity to vascular mortality [19, 20]. It was also not
possible to further sub-classify cardiovascular outcomes,
such as ischaemic and haemorrhagic stroke, which may
have different relationships with the risk factors examined [21]. Indeed, a number of studies have reported a

strong positive association of BMI with ischaemic stroke
but little association with haemorrhagic stroke [22, 23].
In addition, as the baseline survey was conducted following a period of particular economic hardship (commonly
referred to as the ‘Special Period’ in Cuba), the prevalence of the risk factors in the cohort is likely to have
changed over the period of follow-up. However, steps
were taken to limit the effect of such changes, including
the correction for temporal variation of these factors in
prospective analyses, and use of risk factors’ prevalence
estimates from the 2010 Cuban National Noncommunicable Disease Risk Factor Survey when calculating attributable fractions.
The health system in Cuba focuses particularly on disease prevention and primary care [10]. Primary care
practices (normally consisting of a family doctor and
nurse) are assigned to look after about 150–200 families,
and healthcare staff live close to the communities they
serve. Practices are encouraged to visit families and address major risk factors for common diseases through
both advice on lifestyle modification and medication; an
approach that might account for the lower cardiovascular mortality rates among diabetics in Cuba than Mexico,
where poor glycaemic control and low use of cardioprotective medications may account for their poorer prognosis. The model of healthcare in Cuba has delivered
substantial improvements in infant and maternal
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mortality over the last few decades, but mortality in middle age remains high with risk of death between ages
35–69 years in 2015 of 25% in men and 17% in women
[16].
The findings in the present report will support efforts
to address major metabolic risk factors for cardiovascular disease in Cuba. In particular, here, as elsewhere, the
study confirms the importance of blood pressure to cardiovascular mortality. Trials have found blood pressurelowering medication reduces the risk of both coronary
heart disease and stroke [24], and the magnitude of the
effect is consistent with findings on blood pressure and
cardiovascular disease from prospective studies. The
baseline survey, and more recent national surveys in
Cuba [14], suggest that many with elevated blood pressure and at high absolute risk of cardiovascular mortality
are not being treated with antihypertensives, and only
about a third of treated patients have controlled blood
pressure (defined as <140 mmHg SBP and <90 mmHg
DBP) [25]. The present study also suggests that much of
the adverse effect of a higher BMI on cardiovascular
mortality could be ameliorated by blood pressure control, even in the absence of availability of other cardioprotective medications, such as statins.
Healthcare programs to increase the availability and
use of blood pressure-lowering medication are being delivered in Cuba. However, the present study suggests
that blood pressuring-lowering medication alone will not
fully address the burden of cardiovascular mortality.
Public health programs are also needed to address other
major risk factors for cardiovascular disease, in particular smoking (about one-third of men and one-fifth of
women smoke [26]), as well as the environmental determinants of health that are driving the increasing prevalence of overweight and obesity, and of diabetes, as
reported in serial national surveys in Cuba [14].

Conclusions
This large prospective study provides direct evidence for
the effect of blood pressure, diabetes and BMI on cardiovascular mortality in Cuba. Overall, cardiovascular mortality doubled for each 20 mmHg higher usual SBP, or
prior diabetes, or 10 kg/m2 higher usual BMI. These
findings differ importantly from prospective studies conducted in other parts of Latin America, and highlight
the need for more large prospective studies in the region. Despite comparatively low levels of blood pressure,
diabetes and BMI in Cuba by international standards,
the strength of their association with cardiovascular
death means they nevertheless exert a substantial impact
on premature mortality. As the levels of these risk factors increase in Cuba, so too will their importance as determinants of premature cardiovascular death, unless
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further efforts are made to address cardiovascular risk in
this population.
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