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INTRODUCTION
The present and future effects of smoking on health are the chief 
reason for the explicit, sustained and steadfast support behind 
the worldwide anti-smoking drive.[1]

Smoking is the main cause of preventable death in the world. 
Tobacco is the only legal consumer product that kills between 
one-third and one-half of its consumers.[2–5]

According to WHO reports, smoking causes an estimated 5 mil-
lion deaths annually.[6,7]

Several recent studies using different methods have attempted 
to assess the impact of smoking on mortality. Ischemic heart 
disease, chronic obstructive respiratory disease, and trachea-
bronchus-lung tumors are the major causes of death from 
smoking.[8–10] The two former causes account for over half of 
mortality due to smoking and for over 80% if malignant tumors 
are added.[11–13]

According to global statistics, taken together, these noncommuni-
cable diseases have been the primary causes of death worldwide 
for more than 20 years, representing more than 75% of annual 
deaths and constituting the primary causes of early mortality in 
Years of Potential Life Lost (YPLL) and of disability in Disability-
Adjusted Life Years (DALYs).[14–15]

In Cuba, heart diseases have been the primary cause of death for 
the last 35 years. According to 2007 statistics, the rate was 187.3 
x 105, followed by malignant tumors (181.2 x 105), cerebrovascular 
diseases (75.4 x 105) and chronic obstructive lower respiratory tract 
diseases (28.2 x 105), all causally associated with smoking.[16]

Although the National Surveys on Risk Factors and Chronic Dis-
eases and other research have provided data on tobacco use and 

its characteristics, no recent population-wide epidemiological stud-
ies have been conducted to determine the impact of smoking on 
mortality in Cuba. Estimating mortality attributable to the use of to-
bacco products is one of the most important steps in developing 
guidelines for concrete action plans aimed at prevention and con-
trol of this addiction. The purpose of this study is to provide health 
and governmental authorities with information needed to carry out 
effective, comprehensive, coordinated public health actions.

METHODS
This is a descriptive study on mortality associated with smoking 
in the Cuban population. Prevalence data for smokers, former 
smokers and non-smokers, overall and by sex, were obtained 
from the National Surveys on Risk Factors and Chronic Diseases, 
conducted in all urban areas of the country in 1995 and during 
the period from November 2000 to March 2001. Results of these 
surveys were representative of the national population and the 
population by province. A complex sampling design (stratified and 
multi-stage clustering) was used, based on the general sampling 
design created in 1995 by the National Statistics Bureau for the 
household survey system and updated in 1999.[17,18]

Individuals were categorized as smoker (smoked at least one 
cigarette or cigar daily at the time of the survey and for a mini-
mum of one month prior), former smoker (not smoking at the time 
of the survey but had smoked regularly before), and non-smoker 
(not smoking when the survey took place and never smoked). 
Mortality data for 1995 and 2007—chosen because national 
prevalence information was available for proximate years—was 
obtained from Cuban Health Statistical Yearbooks. Information in 
the Yearbooks has been evaluated by the Pan American Health 
Organization as quite reliable and consistent.[16,19,20]

Variables included were age (for cardiovascular disease, 
given availability of information on relative risk of death in 
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Introduction Smoking is the main preventable cause of death world-
wide. The World Health Organization estimates that smoking causes 5 
million deaths annually, a figure that could double shortly if the present 
trend in tobacco product consumption continues.

Objectives Estimate smoking-attributable mortality in the Cuban pop-
ulation and provide information needed to carry out effective public 
health actions.

Methods This is a descriptive study using smoking prevalence and 
mortality data in Cuba for 1995 and 2007. Causes of death were 
grouped in three categories: malignant tumors, cardiovascular diseas-
es and chronic respiratory diseases. Etiological fractions and attribut-
able mortality were calculated by cause and sex.

Results Of deaths recorded in 1995 and 2007, 15% and 18% of prevent-
able deaths were attributed to smoking, respectively. In Cuba in 2007, 
smoking caused 86% of deaths from lung cancer, 78% of deaths from 
chronic obstructive pulmonary disease, 28% of deaths from ischemic 
heart disease, and 26% of deaths from cerebrovascular disease.

Conclusions Smoking is responsible for high rates of preventable 
mortality in Cuba. There is willingness on the part of administrative 
and political authorities to discourage smoking, and more than half of 
smokers in Cuba wish to quit smoking. Given awareness that reducing 
smoking is the most effective means of decreasing preventable mor-
bidity and mortality, the country is moving steadily toward concrete, 
sustainable steps leading to increased life expectancy and quality of 
life for the Cuban population.
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different subgroups) and sex, according to the 9th and 10th 
editions of the International Classification of Diseases (ICD-9 
and 10).[21,22]

Causes of death that have an established association with smok-
ing were distributed into three groups:

Group I: malignant tumors (lung-trachea-bronchus, lip-oral cav-
ity-throat, esophagus, larynx, cervix, bladder and urinary tract, 
kidney and pancreas).

Group II: cardiovascular diseases (ischemic heart disease 
and cerebrovascular disease in groups aged 35-64 years and 
>64 years).

Group III: respiratory diseases (chronic bronchitis and emphysema).

The source for relative risk used for both smokers and former 
smokers was a prospective epidemiological cohort study carried 
out between 1982 and 1988 by the American Cancer Society: 
Cancer Prevention Study II (ACS CPS-II),[23] which may be a 
limitation of the present study, since data were not obtained di-
rectly from the Cuban population (Table 1).

The smoking-attributable fraction was calculated for each disease 
by sex for 1995 and 2007 (Table 2).

Once the attributable fractions, population proportional attribut-
able risk (PPAR) and absolute mortality for each condition were 
established, smoking-attributable mortality (SAM) was calcu-
lated for each of the selected causes using an indirect method 
based on prevalence analysis, which considers relative risk for 
smokers and former smokers compared to non-smokers, by sex, 
as well as prevalence of these conditions. The following equa-
tions were used:

PPAR = 1 − 1/[P0 + P1 (RR1) + P2 (RR2)]

where: P0, P1 and P2 are prevalence in non-smokers, smokers 
and former smokers, respectively, and RR1 and RR2 represent 
relative risks for smokers and former smokers compared to non-
smokers. [24]

SAM = PPAR x number of deaths in the groups studied.

RESULTS
Of total deaths recorded in Cuba in 1995 (77,932) and 2007 
(81,922), 11,951 and 15,083 deaths were attributed to smoking 
in the three groups of selected causes, representing 15% and 
18% of all deaths, respectively; 67% (1995) and 69% (2007) of 
these smoking-attributable deaths were among males. Smoking 
accounted for 19% and 24% of deaths in men, and 11% and 12% 
of women in 1995 and 2007, respectively.

In 1995 and 2007, smoking in Cuba caused, respectively, 93% 
(96% in men and 87% in women) and 86% (92% in men and 75% 
in women) of deaths from trachea-bronchus-lung cancer; 86% 
(84% in men and 88% in women) and 78% (83% in men and 73% 
in women) of deaths from chronic obstructive pulmonary disease 
(COPD); 24% (29% in men and 17% in women) and 28% (38% in 
men and 17% in women) of deaths from ischemic heart disease; 
and 27% (37% in men and 17% in women) and 26% (34% in men 
and 16% in women) of deaths from cerebrovascular disease. Car-
diovascular diseases and cancer were the most frequent causes of 
death attributed to smoking in 1995 (52% and 40%, respectively) 
and in 2007 (42% each). Among total deaths attributed to smoking, 
deaths due to COPD increased from 8% in 1995 to 16% in 2007.

Group I causes of death: The attributable fractions for both men 
and women in 1995 and for men in 2007 fluctuated between 32% 
and 96%. In women, in 2007, these ranged between 10% and 
83%, as shown in Table 2. These etiologic fractions decreased 
between the two periods.

In 2007, lip-oral cavity-throat cancer had the greatest attributable 
fraction among men, followed by trachea-bronchus-lung cancer; 

Table 1: Estimated Relative Risk Associated with Smoking for 
Smokers and Former Smokers, by Sex and Cause of Death[23] 

Cause of Death RR* (Men) RR* (Women)

Smokers Former 
smokers Smokers Former 

smokers
Neoplasms

Trachea-bronchus-lung 22.3 9.3 11.9 4.6
Lip-oral cavity-throat 27.4 8.8 5.5 2.8
Esophagus 7.6 5.8 10.2 3.1
Larynx 10.4 5.2 17.7 11.8
Cervix – – 2.1 1.9
Bladder and urinary tract 2.8 1.9 2.5 1.8
Kidney 2.95 1.95 1.4 1.1
Pancreas 2.14 1.12 2.3 1.7

Cardiovascular diseases
Ischemic heart disease:

35-64 years
>64 years

2.8
1.6

1.8
1.3

3.0
1.6

1.4
1.3

Cerebrovascular disease:
35-64 years

>64 years
3.7
1.9

1.4
1.3

4.8
1.4

1.4
1.0

Respiratory diseases
Chronic bronchitis and 
emphysema (COPD) 9.6 8.7 10.4 7.0

*Relative risk compared to persons who never smoked.

Table 2: Population Etiologic Fractions (%) for Men and Women by 
Cause of Death, 1995 and 2007

Cause of Death Men Women
1995 2007 1995 2007
Neoplasms

Trachea-bronchus-lung 96 92 87 75 
Lip-oral cavity-throat 94 93 78 54 
Esophagus 79 77 83 69 
Larynx 84 82 94 83 
Cervix - - 65 26 
Bladder and urinary tract 50 45 36 31 
Kidney 50 49 50 10 
Pancreas 35 32 63 28 

Cardiovascular disease
Ischemic heart disease:

35-64 years
>64 years

48
24 

46
35 

36
14 

34
14 

Cerebrovascular disease:
35-64 years

>64 years
55
32 

54
30 

51
9 

48
10 

Respiratory disease
Chronic bronchitis and 
emphysema (COPD) 84 83 89 73 
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in women, cancer of the larynx had the largest fraction followed 
also by trachea-bronchus-lung cancer.

The latter site accounted for the greatest etiologic fraction in men 
and occupied second place in women in 1995, the year in which 
the greatest difference in fractions between sexes was observed 
in pancreatic cancer, followed by oral cavity-throat and bladder-
urinary tract cancers. By 2007, trachea-bronchus-lung cancer oc-
cupied second place in both sexes, as shown in Table 2.

It is noteworthy that while mortality from trachea-bronchus-lung 
cancer in men increased by 33.5% from 1995 to 2007, this in-
crease was 61.2% in women (Tables 3 and 4).

Attributable deaths accounted for 32%–33% of total deaths from 
cancer in both sexes in Cuba during the two periods analyzed; 8 
of every 10 deaths among men in the selected sites were attribut-
ed to smoking, and these in turn accounted for 40% of total male 
cancer deaths (8,482 in 1995 and 11,586 in 2007). In women, 6 of 
every 10 deaths from cancer in the sites shown in Table 4 were at-
tributable to smoking, accounting for 20%–22% of female cancer 
deaths (6,124 in 1995 and 8,774 in 2007).

Smoking-attributable cancer accounted for 6% of overall mortality 
in the country in 1995 and 8% in 2007.

Seven of every 10 deaths from smoking-associated cancer oc-
curred in men, and 64% of these were from trachea-bronchus-
lung cancer. In women, 69% of attributable deaths were in this 
same site, which was the main cause of death from smoking, 
leading to 750 deaths in 1995 and 1,209 deaths in 2007. Mortal-
ity from cancer attributable to tobacco use was 2.4 and 2.6 times 
higher in men than in women in 1995 and 2007, respectively.

Group II causes of death: The etiologic fractions calculated for 
ischemic heart disease and cerebrovascular disease were great-
er for men than women, and greater for the group aged 35–64 
years in both sexes and in both years studied (1995 and 2007), 
as shown in Table 2.

Smoking was associated with 3 of every 10 deaths from isquemic 
heart disease among men aged ≥35 years in 1995 (12,085 
deaths), and with 4 of every 10 deaths in the same group in 2007 
(11,042 deaths); among women in the same age group, this frac-
tion was 2 of every 10 deaths from the same cause in both years 
(9,961 and 10,006 deaths, respectively).

In Cuba, in 1995 and 2007, for every death from smoking-
attributable ischemic heart disease and cerebrovascular 
disease among both men and women aged 35–64 years, there 
were 2 deaths from the same causes in the group aged >64 
years. Deaths from cardiovascular disease accounted for 8% 
of overall mortality in the country during both years studied. 
Attributable mortality among men was 2.3 times higher than 
among women.

Group III causes of death: Estimated attributable fractions put this 
cause among the three primary causes of death linked to smoking.

Eight of every 10 deaths from chronic bronchitis and emphysema 
in men in both years were attributable to smoking; in women, 
however smoking was associated with 9 of every 10 deaths in 
1995, dropping to 7 of every 10 in 2007.

Deaths due to smoking represented 1% and 3% of total deaths 
from these causes in 1995 and 2007, respectively. In 2007, the 

Table 3: Overall Mortality and Smoking-Attributable Mortality in Men 
by Cause of Death, 1995 and 2007

Cause of Death* 1995 2007
OD AD OD AD

Neoplasms
Trachea-bronchus-lung 2,300 2,208 3,207 2,950 
Lip-oral cavity-throat 340 319 425 395 
Esophagus 304 240 465 358 
Larynx 405 340 657 539 
Cervix – – – –
Bladder and urinary tract 267 133 335 150 
Kidney 85 42 128 63 
Pancreas 260 91 388 124 
Subtotal 3,961 3,373 5,605 4,579 

Cardiovascular disease
Ischemic heart disease:

35-64 years
>64 years

2,156
7,625 

1,034
1,830 

2,009
6,035 

924
2,112 

Cerebrovascular disease:
35-64 years

>64 years
794

2,913 
436
932 

840
3,267 

453
980 

Subtotal 13,488 4,232 12,151 4,469 
Respiratory disease

Chronic bronchitis and 
emphysema (COPD) 544 456 1,681 1,395 

Total 17,993 8,061 19,437 10,443 
*ICD-10
OD: Observed deaths
AD: Attributable deaths
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Table 4: Overall Mortality and Smoking-Attributable Mortality in 
Women by Cause of Death, 1995 and 2007

Cause of Death* 1995 2007
OD AD OD AD

Neoplasms
Trachea-bronchus-lung 863 750 1,612 1,209 
Lip-oral cavity-throat 91 71 154 83 
Esophagus 85 70 134 92 
Larynx 74 69 97 80 
Cervix 335 217 465 120
Bladder and urinary tract 110 40 148 46 
Kidney 50 30 90 9 
Pancreas 245 154 357 100 
Subtotal 1,853 1,401 3,057 1,739 

Cardiovascular disease
Ischemic heart disease:

35-64 years
>64 years

1,152
6,787 

415
950 

997
6,123 

339
857 

Cerebrovascular disease:
35-64 years

>64 years 763
3,203 

389
288 

619
3,267 

297
326 

Subtotal 11,905 2,042 11,006 1,819 
Respiratory disease

Chronic bronchitis and 
emphysema (COPD) 503 447 1,483 1,082 

Total 14,261 3,890 15,546 4,640 
*ICD-10
OD: Observed deaths
AD: Attributable deaths
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attributable mortality in men (1,395 deaths) was 29% higher than 
in women (1,082 deaths).

DISCUSSION
Tobacco use is responsible for high mortality in Cuba.

The decrease in etiologic fractions between 1995 and 2007 ob-
served in Group I can be explained by a reduction in the preva-
lence of smokers along with an increase in the number of former 
smokers of both sexes.

Based on data collected in this study, it is estimated that 2 people 
die every hour in Cuba from smoking-attributable causes, a fig-
ure possibly underestimated in 2007, since only diseases most 
frequently associated with tobacco use were included in the anal-
ysis. Even so, it exceeds the proportion of smoking-attributable 
mortality in the adult population worldwide (12%) and that report-
ed in countries such as Canada (16.6%), Paraguay (13.4%) and 
France (12%). Rates in the United States and Mexico have been 
estimated at 24% and 27%, respectively.[25–27]

A major reduction in smoking could have prevented 15,083 deaths 
in Cuba in 2007: 6,318 from cancer, 6,288 from cardiovascular 
disease and 2,477 from chronic bronchitis and emphysema, all 
leading causes of death in the adult Cuban population.

Such a reduction should be possible, given the commitment of 
administrative and political authorities and the willingness of more 

than half of smokers to try to quit. A study by Varona Pérez et al. 
of factors associated with stages of behavior change in the Cuban 
smoker population showed that 6 of every 10 smokers wanted to 
quit smoking, which places Cuba in a favorable situation for devel-
oping anti-smoking interventions.

This is reinforced by the fact that most of the identified factors as-
sociated with behavior change (age of initiation to the addiction, 
cigarette consumption and attempts to quit, and environments 
that actively discourage smoking) are modifiable.[28]

Recent genetic and epidemiological research have demonstrated 
the function of family aggregation and genetic factors in smoking, 
including initiation to the addiction, quitting, and nicotine depen-
dence, documented in twin and population studies; yet, the con-
tribution of environmental factors from the initiation stage through 
‘quitting for good’ is the strongest element determining both active 
and passive smoking behavior.[29]

In general, enough is known globally about what to do to achieve 
effective smoking prevention and control, and Cuba, in particular, 
has the necessary information on the scope and characteristics of 
this addiction in its population.

Reducing smoking has been established as the most effective way 
to lower preventable morbidity and mortality, and the country is mov-
ing steadily toward the adoption of sustainable actions aimed at in-
creasing Cubans’ life expectancy at birth and quality of life.
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