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A B S T R A C T

Background: The associations of cause-specific mortality with alcohol consumption have been studied mainly
in higher-income countries. We relate alcohol consumption to mortality in Cuba.
Methods: In 1996-2002, 146 556 adults were recruited into a prospective study from the general population
in five areas of Cuba. Participants were interviewed, measured and followed up by electronic linkage to
national death registries until January 1, 2017. After excluding all with missing data or chronic disease at
recruitment, Cox regression (adjusted for age, sex, province, education, and smoking) was used to relate mor-
tality rate ratios (RRs) at ages 35�79 years to alcohol consumption. RRs were corrected for long-term vari-
ability in alcohol consumption using repeat measures among 20 593 participants resurveyed in 2006-08.
Findings: After exclusions, there were 120 623 participants aged 35-79 years (mean age 52 [SD 12]; 67 694
[56%] women). At recruitment, 22 670 (43%) men and 9490 (14%) women were current alcohol drinkers,
with 15 433 (29%) men and 3054 (5%) women drinking at least weekly; most alcohol consumption was from
rum. All-cause mortality was positively and continuously associated with weekly alcohol consumption: each
additional 35cl bottle of rum per week (110g of pure alcohol) was associated with »10% higher risk of all-
cause mortality (RR 1.08 [95%CI 1.05-1.11]). The major causes of excess mortality in weekly drinkers were
cancer, vascular disease, and external causes. Non-drinkers had »10% higher risk (RR 1.11 [1.09-1.14]) of all-
cause mortality than those in the lowest category of weekly alcohol consumption (<1 bottle/week), but this
association was almost completely attenuated on exclusion of early follow-up.
Interpretation: In this largeprospective study inCuba,weeklyalcohol consumptionwascontinuously related topre-
mature mortality. Reverse causality is likely to account for much of the apparent excess risk among non-drinkers.
Thefindings support limits to alcohol consumption that are lower thanpresent recommendations inCuba.
Keywords:

Cuba
Alcohol
Mortality
Prospective study
rmas Rojas), cuba.prospective.study@ndph.ox.ac.uk (S. Lewington).

d. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

mailto:NurysArmas@infomed.sld.cu
mailto:cuba.prospective.study@ndph.ox.ac.uk
https://doi.org/10.1016/j.eclinm.2020.100692
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.eclinm.2020.100692
http://www.ScienceDirect.com
http://https://www.journals.elsevier.com/eclinicalmedicine


Research in context

Evidence before this study

A recent meta-analysis of prospective studi
lion current drinkers, described inverse as
consumption with myocardial infarction
tions with other cardiovascular diseases. O
evidence of a protective effect of alcohol
cause mortality at any level of alcohol cons
old for the lowest risk of all-cause m
100g/week (equivalent to 12.5 UK units o
The studies contributing to this meta-an
high-income countries; none were from Cu

Added value of this study

This is the first large-scale study on the re
hol consumption and premature mortality
Cuban adults, higher alcohol consump
drinkers was positively associated with
throughout the range examined: each add
rum (»14 UK units) per week was associ
higher risk of all-cause mortality. There
excess mortality among occasional drin
weekly drinkers). Non-drinkers had »10
cause mortality than those drinking <1 bo
but the analyses indicated that reverse
account for much of this apparent excess ri

Implications of all the available evidence

This prospective study provides reliable e
tion between alcohol consumption and cau
in Cuba. The findings support limits to a
that are lower than present recommend
reinforce the importance of alcohol to non
ease prevention in the Latin American regi

2 N.B. Armas Rojas et al. / EClinicalMedicine 33 (2021) 100692
Funding: Medical Research Council, British Heart Foundation, Cancer Research UK, CDC Foundation (with
support from Amgen)

© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
es, with over 0.5 mil-
sociations of alcohol
but positive associa-
verall, there was no
consumption on all-
umption; the thresh-
ortality was about
f alcohol per week).
alysis were from 19
ba or Latin America.

lation between alco-
in Latin America. In

tion among weekly
all-cause mortality
itional 35cl bottle of
ated with about 10%
was no evidence of
kers (ie, less than
% higher risk of all-
ttle of rum per week,
causality is likely to
sk.

vidence on the rela-
se-specific mortality
lcohol consumption
ations in Cuba, and
-communicable dis-
on.
1. Introduction

High alcohol consumption has been strongly associated with sev-
eral causes of death, including liver cirrhosis, pancreatitis, several
cancers (upper aerodigestive, liver, breast, and bowel), and external
causes [1,2,3]. Some studies have also reported moderate alcohol
consumption to be associated with lower risk of death from other
causes, notably vascular disease, such that moderate drinking in
some populations has been associated with lower risk of all-cause
mortality [4�6].

In 2018, a meta-analysis of prospective studies from 19 high-
income countries, with over 0.5 million current drinkers, described
inverse associations with death from myocardial infarction but posi-
tive associations with other vascular causes. Overall, the threshold
for the lowest risk of all-cause mortality in this study was about
100g/week (equivalent to 12.5 UK units of alcohol per week) [1].

The 2015 UN Sustainable Development Goals include the preven-
tion and treatment of harmful alcohol use as a global goal [7]. Yet,
uncertainty remains about the thresholds for alcohol consumption
associated with the lowest risk of mortality in low-income or mid-
dle-income countries, where the types of alcohol and patterns of con-
sumption may be very different from those in high-income countries.
In particular, there have been no large-scale prospective studies in
Cuba or Latin America of the associations between alcohol and cause-
specific mortality with which to inform evidence-based health policy
on alcohol in the region.
2. Methods

2.1. Study design and participants

Details of the study design and survey methods have been
reported previously [8]. Briefly, adults were recruited from the gen-
eral population of five areas in Cuba (the capital city, Havana (Ciudad
de La Habana), and four regional provinces: Pinar del Río, La Habana,
Matanzas, and Camag€uey) between January 1, 1996, and November
24, 2002. Family medical practices were randomly selected within
each province (215 clinics were approached, and none refused to par-
ticipate) and clinical staff (mainly physicians) sought to recruit all
adults aged 30 years and older living in the clinic’s catchment area
(74% of adults agreed to participate). During household visits, clinical
staff recorded information on participants’ age, sex, education, occu-
pation, alcohol consumption, smoking habits, medical history, and
current medication use; measurements of height, weight and blood
pressure were subsequently taken at the local clinic (the original
questionnaire in Spanish and the English translation are available in
the appendix pp 2�3).

Participants who drank alcohol were asked to report their fre-
quency of drinking (in days per week) for rum (or other spirits) and
for beer, and the average number of measures (‘lineas’) of rum, or
standard bottles (35cl) of beer, that they would normally consume on
such days. The reporting of alcohol consumption was limited to rum
and beer only because wine or other types of alcoholic drink were
rare in Cuba at the time of the baseline survey. Since the main source
of alcohol was rum, total alcohol consumption (frequency multiplied
by amount, with beer taken as 0.125 times rum in strength) was
described in units of bottles of rum (35cl of 40% pure alcohol by vol-
ume, equivalent to 110g of pure alcohol or »14 [UK] units of alcohol)
per week.

Participants were categorised by alcohol consumption into non-
drinkers, occasional drinkers (those who reported their normal quan-
tity of alcohol consumption on an occasion that they drank, but did
not drink weekly) and regular drinkers (who reported drinking at
least weekly, and were further divided into those who drank alcohol
equivalent to <1 bottle of rum per week, 1-<3 bottles per week or
�3 bottles per week). As it was not possible to disaggregate non-
drinkers into never and ex-drinkers (and as such address the poten-
tial for reverse causality from ex-drinkers who stopped due to ill-
health), the analyses focus particularly on current drinkers.

To assess any changes in alcohol consumption during the follow-
up period in each category of baseline-reported consumption, and to
correct for regression dilution bias that may result from using base-
line alcohol consumption only to assess the associations with disease
risks, participants in some provinces were resurveyed in 2006�08
(on average 8.6 years after recruitment; 20 593 adults had complete
information on alcohol consumption) with the same procedures as at
recruitment. Ethics was approved by the National Institute of

http://creativecommons.org/licenses/by/4.0/
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Cardiology and Cardiac Surgery, Havana (ref 0404134); all partici-
pants provided written informed consent.

2.2. Mortality follow-up

Study participants were followed up until January 1, 2017. Follow-
up was censored at the date of death, the end of the risk period under
consideration, the date of loss to follow-up, or at the end of the fol-
low-up period. Deaths were identified through linkage by national
identification number to the Cuban Public Health Ministry’s national
mortality records. In Cuba, almost all deaths are certified by a doctor,
with the underlying and contributing causes of death coded accord-
ing to standard WHO recommendations. The underlying causes of
death were coded using the International Classification of Diseases
ninth and tenth editions (ICD-9 and ICD-10). We used ICD-9 codes
for deaths between 1996 and 2000, and ICD-10 codes for deaths from
2001 onwards (appendix p 4). Study participants who emigrated
were considered lost to follow-up; however, emigration in Cuba is
low [9].

2.3. Statistical analysis

Participants with incomplete data on alcohol or covariates were
excluded from analyses, as were those with prior history of disease that
may affect drinking patterns (ie, myocardial infarction, angina, stroke,
chronic obstructive pulmonary disease, liver cirrhosis, chronic kidney
disease, peptic ulcer, and cancer) to limit the effects of reverse causality,
and those with no follow-up at ages 35�79 years (appendix p 5).

Cox regression was used to relate mortality rate ratios (RRs) to
categories of alcohol consumption, with regular drinkers that drank
<1 bottle per week as the reference category. Confidence intervals
(CIs) were calculated using the variance of the log risk, which appro-
priately attributes variance to all groups (including the reference
group with RR of 1.0), and as such allows CIs to be used to compare
risks in any two groups [10,11]. Analyses in these models were strati-
fied by sex and province (5 provinces) to allow for non-proportional
hazards with respect to these covariates, and adjusted for age (in
five-year groups of age at risk, 35�79), education completed (5
groups: less than primary, primary, secondary, high school [including
technical school], university) and smoking (6 groups: never, ex-
smoker, current smoker of less than 20 cigarettes per day, 20 ciga-
rettes per day, more than 20 cigarettes per day, cigar only smoker).
Table 1
Baseline characteristics of the 120 623 participants included in the mortality analyses, by

Non-drinkers Occasi

Number of men 30 259 7237
Number of women 58 204 6435
Rum consumption, bottles per week - -
Beer consumption, units of 110g alcohol per week* - -
Total alcohol consumption, units of 110g alcohol per week* - -
Age, years 53 (12) 50 (
No formal education beyond primary school 29 370 (33%) 3609 (
Current smoker (in men) 12 497 (41%) 3684 (
Current smoker (in women) 14 435 (25%) 2104 (
BMI, kg/m2 24.3 (4.2) 24.2 (
Systolic blood pressure, mm Hg 124 (16) 124 (
Diastolic blood pressure, mm Hg 80 (10) 79 (
Diabetes 4689 (5%) 629 (
Taking anti-hypertensives 13 623 (15%) 2256 (

Data are n (%) or mean (SD). Results are standardised to the age and sex of the 120 623
ages 35-79 years, those with pre-existing chronic disease at baseline, and those with inco
never drinkers and former drinkers; occasional drinkers are those that reported drinking
rum consumed per week, or equivalent total alcohol from any source).
* Mean consumption is expressed in units of 110g of pure alcohol (the alcohol content
For regular drinkers, RRs were plotted against mean alcohol intake
(35cl bottles of rum per week) at resurvey within each baseline-
defined alcohol group, to give the associations with long-term aver-
age (or ‘usual’) intake [12]. The slope of the regression line was calcu-
lated and expressed as RR per 35cl bottles of rum per week.

Subgroup analyses were by age at risk (2 groups: 35�69, 70�79
years), by sex, and by smoking (2 groups: never, ever). RRs for these
subgroup analyses were controlled, where appropriate, for the same
set of covariates as the overall analyses; analyses by age at risk were
further adjusted by five-year groups of age at risk within age groups
35�69 and 70�79 years, and analyses by smoking were further
adjusted for amount smoked within ever smokers.

Sensitivity analyses were conducted to further adjust for potential
confounders, including diabetes, occupation (8 groups: none, man-
ager, professional, technician, service worker, agricultural, industrial,
military), marital status (currently married, not currently married)
and body-mass index (BMI). In addition, to examine whether the RRs
varied with time, the adjusted RRs were estimated separately for
each 5-year period of follow-up.We estimated the absolute excess
risk of premature death (ie, at aged 35�69 years) at different levels of
drinking by multiplying the RRs by a common factor so that the
inverse-variance weighted average of the new standardised RRs
matched the Cuban national mortality rate at ages 35�69 years in
2010 [13]. We used SAS (version 9.4) for statistical analyses, and
graphs were plotted with R (version 3.6.2).
2.4. Role of the funding source

The funders of the study had no role in the study design, data collec-
tion, data analysis, data interpretation, or writing of the report. The cor-
responding author had full access to all the data and had final
responsibility for the decision to submit this manuscript for publication.
3. Results

In total, 146 556 adults were recruited into the study. Of these,
639 were excluded because of missing information on alcohol or
other covariates, 19 911 were excluded because they had prior
chronic disease, and 7489 had no follow-up at ages 35 to 79 years,
leaving 120 623 participants (exclusion criteria were not mutually
exclusive; appendix p 5).
level of alcohol consumption.

onal drinkers Regular drinkers (35cl bottles of rum per week) Total

<1 1-<3 �3
4587 5904 4942 52 929
1724 882 449 67 694
0.4 (0.3) 1.3 (0.7) 5.1 (3.9) -
0.2 (0.2) 0.5 (0.6) 1.8 (2.7) -
0.5 (0.3) 1.8 (0.6) 6.9 (4.6) -

11) 50 (11) 49 (10) 49 (10) 52 (12)
26%) 1773 (28%) 1920 (28%) 1709 (32%) 38 841 (32%)
51%) 2605 (57%) 3950 (67%) 3534 (72%) 26 253 (50%)
33%) 802 (47%) 534 (61%) 301 (67%) 18 142 (27%)
3.8) 24.1 (3.8) 24.1 (3.6) 24.0 (3.9) 24.3 (4.1)
13) 125 (14) 126 (14) 125 (14) 124 (15)
9) 80 (9) 81 (9) 81 (10) 80 (10)
5%) 265 (4%) 305 (5%) 280 (5%) 6272 (5%)
17%) 1035 (16%) 1004 (15%) 890 (17%) 18 817 (16%)

participants (except mean alcohol consumption). Participants with no follow-up at
mplete information on alcohol or covariates were excluded. Non-drinkers includes
less than weekly; and regular drinkers drank at least weekly (stratified by bottles of

of one 35cl [40% proof] bottle of rum).



Fig. 1. Prevalence of alcohol consumption at baseline, by age and sex. Proportion of participants at baseline (1996�2002) who were occasional (ie, less than weekly) drinkers and
regular (ie, at least weekly) drinkers, with the latter subdivided into categories of weekly alcohol consumption (expressed as equivalent rum intake). One 35cl bottle of rum has
approximately 110g of pure alcohol, or »14 UK units of alcohol. Exclusions and conventions as in Table 1.
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Among participants included in the main analysis, mean age was
52 years (SD 12), 67 694 (56%) were women, mean body-mass index
was 24.3 kg/m2 (SD 4.1), mean systolic blood pressure was 124
mmHg (SD 15), and 6272 (5%) were diabetic (Table 1). A higher pro-
portion of men reported being current tobacco smokers (ie, cigarettes
or cigars) as compared to women (50% versus 27%, respectively).
Alcohol consumption at recruitment was strongly correlated with
smoking and lower educational level, but less strongly related with
other factors.

At recruitment, 15 433 (29%) men and 3054 (5%) women were
regular drinkers (drinking at least weekly), and 7237 (14%) men and
6435 (10%) women were occasional drinkers (drinking less than
weekly) (Table 1). In both men and women, alcohol consumption at
recruitment varied by age, with the prevalence of regular and occa-
sional drinking decreasing with age (Fig. 1). Most regular drinkers
drank rum only, or rum in combination with beer (appendix p 6);
among regular drinkers, alcohol consumption per capita from beer
was about a third of that from rum (Table 1).

Among resurveyed participants who reported drinking regularly
at baseline, 1580 (74% of 2147) reported continuing to drink regularly
at resurvey (mean 8.6 years later) (appendix p 7). Almost all (17 936
[98%]) of the 18 298 non-drinkers at baseline that were resurveyed
remained non-drinkers, whereas few occasional drinkers at baseline
(3 [2%] of 148) remained so at resurvey, with over half becoming reg-
ular drinkers. Mean alcohol consumption at resurvey among regular
drinkers at baseline who drank <1 bottle of rum per week, 1-<3 bot-
tles per week or �3 bottles per week, was 0.5 bottles, 1.5 bottles and
4.2 bottles, respectively (appendix p 7).

During 2.1 million person-years of follow-up at ages 35 to 79 years
(mean 17 [SD 4] years per person), there were 13 556 deaths (6575 in
women and 6981 in men; mean age at death 68 [SD 9] years); 232
participants were lost to follow-up. 5203 deaths were vascular, 4260
were cancer, 1282 respiratory disease, 187 liver cirrhosis, 1842 other
medical causes, and 736 external causes.

Among regular drinkers, weekly alcohol consumption was posi-
tively associated with all-cause mortality after controlling for age,
sex, province, education and smoking (Table 2, Fig. 2; smoking was
found to be a particularly strong confounder of the association [see
appendix p 8]). The association was approximately log-linear, with
each additional 35cl bottle of rum per week (equivalent to 110g of
pure alcohol) associated with about 10% higher risk of all-cause mor-
tality (RR [95% CI] 1.08 [1.05-1.11]; 1.05 [1.03-1.07] without correc-
tion for regression dilution). Additionally, the comparison of RRs over
the follow-up period indicated that there was no evidence of the pro-
portional hazards assumption being violated (heterogeneity, 4
groups: x2=0.47 [p=0.92]; appendix p 9).

There was no evidence that the strength of this association
varied by age (35�69 years vs 70�79 years), sex or smoking sta-
tus (ever vs never), although the findings were less robust in
women than in men, and in never than ever smokers (Table 2;
appendix p 10). Neither was there evidence that the risk of all-
cause mortality in occasional drinkers differed from that among
regular drinkers in the lowest category of weekly alcohol con-
sumption. Non-drinkers (which included never drinkers and ex-
drinkers) had about 10% higher risk of all-cause mortality than
regular drinkers in in the lowest weekly alcohol category (RR 1.11
[95% CI 1.09-1.14]).

In cause-specific analyses (Fig. 2, Table 3), there were positive and
approximately log-linear associations of weekly rum consumption
with risk of mortality from various diseases, including cancer (RR
[95%CI] per 35cl bottle of rum per week 1.07 [1.03-1.12]), vascular
disease (1.05 [1.00-1.10]), liver cirrhosis (1.32 [1.12-1.55]), and exter-
nal causes (1.15 [1.04-1.28]). Overall, about one tenth of the mortality
among weekly drinkers (255 [11%] of 2251 deaths) was attributable
to alcohol consumption: 27% of this excess mortality was accounted
for by cancer deaths, 21% by vascular deaths, 15% by external causes,
14% by deaths from liver cirrhosis, 7% by respiratory deaths, and 16%
by other causes (appendix p 11).

For men aged 35-69 years, the uniformly age-standardised annual
death rate per 1000 men was 10.3 (95% CI 9.4�11.2) in the highest
rum consumption category, 8.4 (7.6-9.2) in the middle category and
7.8 (6.9-8.7) in the lowest category; for women of age 35�69 years,
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the corresponding rates in each category were 6.3 (4.6-8.9), 4.4 (3.2-
6.0) and 4.1 (3.3-5.2). These uniformly age-standardised annual death
rates translate into 35-year mortality risks (ie, risk of death between
ages 35-69 years) for high, middle and low levels of self-reported
rum consumption of 30% (95% CI 28-32), 26% (23-28), and 24% (22-
26) for men, and 20% (15�27), 14% (11�19), and 13% (11�17), for
women. In analyses stratified by smoking habits (as most drinkers
were also smokers), the absolute risks associated with higher levels
of alcohol consumption were even more extreme among smokers
(Table 4).

In sensitivity analyses (appendix pp 9,12-14), further adjustment
for other potential confounders, including diabetes, occupation, mari-
tal status and body-mass index, did not materially change the associ-
ations. Neither was there any effect of further excluding those on
blood pressure lowering medication or by excluding the first few
years of follow-up (to further limit reverse causality), with the excep-
tion of the increased risk among non-drinkers which became
progressively attenuated: in the first 5 years of follow-up, the RR for
all-cause mortality among non-drinkers was 1.17 (95% CI 1.11-1.23),
which attenuated to 1.04 (0.98-1.11) after excluding the first 15 years
of follow-up.

4. Discussion

In this large prospective study of Cuban adults, higher alcohol
consumption was approximately log-linearly associated with all-
cause mortality throughout the range examined. Overall, each addi-
tional 35cl bottle of rum (or equivalent alcohol consumption) per
week was associated with about 10% higher risk of all-cause mortal-
ity. There was no evidence of excess mortality among occasional
drinkers, but mortality among non-drinkers was somewhat higher
than among regular drinkers in the lowest category of weekly alcohol
consumption; however, the attenuation of this association on exclu-
sion of early follow-up indicates that reverse causality is likely to
account for much of the apparent excess risk.

To our knowledge, this is the largest prospective study to assess
the effect of alcohol consumption on mortality in Latin America. The
study strongly reinforces evidence from elsewhere on the substantial
risk of all-cause mortality with high alcohol consumption [1,2,14].
Consistent with the findings from other studies, there were strong
positive associations between weekly alcohol consumption and risk
of death from cancer, liver disease and external causes, but unlike
many studies there was no protective effect on vascular mortality [2].

Prospective studies have tended to find higher mortality among
both never drinkers and ex-drinkers, relative to those that drink low
levels of alcohol [15�17]. As this study was not able to differentiate
never drinkers from ex-drinkers, and it is unclear as to whether the
excess risk among non-drinkers was the result of higher mortality
among both of these groups. The substantial attenuation in the
strength of the association among non-drinkers on exclusion of the
first years of follow-up would indicate that reverse causality
(whereby ill-health determined drinking status among ex-drinkers,
never drinkers, or both) is likely to account for much of the apparent
excess risk in this group. The causality of the excess risk among never
drinkers and ex-drinkers in other populations has been further chal-
lenged by recent findings from studies using genetic epidemiology to
limit the effects of bias from confounding and reverse causality
[15,18,19].

The modest excess risk of vascular mortality at high levels of
alcohol consumption is consistent with that generally described in
high-income countries [1]. Unfortunately, there were insufficient
events to reliably assess the strength of association with specific
causes of vascular death. A recent large meta-analysis of prospective
studies described contrasting associations of alcohol consumption
with vascular disease subtypes: there were positive associations
with stroke, coronary disease excluding myocardial infarction, heart



Fig. 2. Usual alcohol consumption among regular drinkers vs all-cause, vascular, cancer and other mortality at ages 35�79 years in Cuba. Rate ratio (RR) adjusted for age, sex,
education, province, and smoking. Analyses restricted to regular (ie, at least weekly) drinkers; conventions and other exclusions as in Table 1. For each alcohol 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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failure, and aortic aneurysm, but an inverse association with myo-
cardial infarction [1]. Differences in the associations between alco-
hol consumption and all vascular mortality in different populations
may well reflect variation in the proportions of vascular deaths
from these subtypes.

Alcohol consumption was strongly related to cancer mortality in
the present study. Other large-scale prospective studies have
described positive associations of alcohol consumption with cancer
of the larynx, oral cavity and pharynx, oesophagus, liver, breast, and
rectum, and inverse associations with cancer of the thyroid, non-
Hodgkin’s lymphoma, and renal carcinoma [3]. Although the present
study lacked sufficient events to assess the strength of the association
with some of these cancers, there were strong positive associations
with upper aero-digestive cancers (which accounted for about half of
the excess cancer deaths among weekly drinkers), and the lack of
association with lung cancer indicates, reassuringly, that there was
little evidence of residual confounding from smoking.

Overall, after taking appropriate precautions to avoid bias due to
confounding and reverse causality (whereby life-threatening disease
can itself change drinking habits), the present study found all-cause
mortality was linearly related to regular weekly alcohol consump-
tion, with no strong evidence of excess risks among occasional or
non-drinkers, or of a protective effect from moderate drinking, rela-
tive to the lowest category of weekly rum consumption (<1 bottle
per week, equivalent to »14 UK units of alcohol per week). These
findings are consistent with a recent meta-analysis in high-income
countries which reports a linear relationship between all-cause mor-
tality and weekly alcohol intake, with a threshold for the lowest risk
at about 100g of alcohol per week (equivalent to 12.5 UK units of
alcohol per week, or just less than one 35cl bottle of rum per week)
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[1]. A meta-analyses of the global literature described similar findings
with the risks of all-cause mortality increasing linearly with daily
alcohol consumption, but with no evidence of a threshold below
which alcohol was not associated with mortality [2].

This study has several keys strengths. It is the largest study to
explore the associations between alcohol consumption and risk of
premature death in Latin America; previous studies have had sub-
stantially fewer participants [20�22]. The study conducted a large
resurvey to allow reliable estimates of the associations with long-
term average alcohol consumption among regular drinkers. The
resurvey also identified the poor reproducibility of occasional
drinkers at baseline, indicating that the risks among occasional
drinkers in this cohort cannot be extrapolated reliably to long-term
occasional (ie, less than weekly) drinkers; a finding that may also be
relevant to other cohorts. Furthermore, baseline occasional drinkers
had very different patterns of drinking at resurvey to regular drinkers
in the lowest category of alcohol consumption, highlighting the
importance of not combining these groups in this cohort. In addition,
the baseline survey collected information on prior disease to limit
the effect of reverse causality, and on a range of factors to allow
adjustment for major potential confounders.

It is a limitation of this study that alcohol was self-reported; previ-
ous studies have found heavy drinkers, in particular, tend to under-
report their drinking. Participants were also asked to report rum and
beer consumption only, and although consumption of other types of
alcohol was rare at the time of the baseline survey, such information
would have given a more complete assessment of alcohol consump-
tion. Furthermore, as participants reported weekly rum consumption
and weekly beer consumption separately, it was not possible to
assess the frequency (in total number of days per week) that alcohol
was consumed; or the total amount consumed on a given occasion to
assess the effect of heavy episodic (binge) drinking. Neither was it
possible to assess the effect of weekly drinking at very low levels of
alcohol consumption, or to extrapolate the findings reliably to those
outside the age range examined, such as those over age 80 years.
Finally, as almost all drinkers drank rum, it was not possible to assess
reliably the effects of beer drinking independently of rum.

National guidelines on alcohol consumption vary markedly
between countries [23]. The current UK guidelines advise both men
and women to limit weekly alcohol consumption to 14 units of alco-
hol (equivalent to 112g per week; one UK unit equals 10ml or 8
grams of pure alcohol) and to spread intake over three or more days
a week [24]. Cuba does not have official guidelines on alcohol con-
sumption, but policy documents tend to refer to US alcohol consump-
tion guidelines, which advise no more than one standard US drink per
day for women (equivalent to 98g per week) and two standard drinks
per day for men (196g per week) [25].

The total alcohol consumption per capita in Cuba is lower than
average for the WHO Region of the Americas [23]. In 2016, the esti-
mated annual consumption per capita (adults over age 15 years) was
6.1 litres of pure alcohol (10.2 litres in men and 1.9 litres in women,
respectively), as compared to 8.0 litres for the WHO Region of the
Americas. Also, the prevalence of alcohol use disorders in Cuba is
slightly lower than the WHO regional average: 6.6% of adults over
age 15 years in Cuba, compared with 8.2% in the WHO Region of the
Americas [23].

Addressing the 2015 UN Sustainable Development Goal of the
prevention and treatment of harmful alcohol use, and the more spe-
cific target to reduce by one third premature mortality from non-
communicable diseases by 2030, will require a strengthening of alco-
hol control policies in Cuba. Cost-effective interventions shown to
reduce harmful use of alcohol consumption include restrictions on
alcohol advertising, restrictions on physical availability of retailed
alcohol, and increased taxes on alcohol sales [26,27]. Furthermore,
efforts should be made to routinely monitor alcohol-related mortality
[28].



Table 4
Absolute risk of all-cause mortality at ages 35�69 years in Cuba, by sex, smoking, and level of alcohol consumption.

Deaths Annual mortality rate
per 1000 (95% CI)

35-year risk of
death, % (95% CI)*

Men, current smokers (2271 deaths)
Non-drinker 980 9.1 (8.6-9.8) 27.4 (26.0-28.9)
Occasional drinker 297 9.1 (8.2-10.2) 27.4 (24.8-30.1)
Regular: <1 bottle per week 211 9.0 (7.8-10.2) 26.9 (23.9-30.1)
Regular: 1-<3 bottles per week 371 10.3 (9.3-11.5) 30.3 (27.8-33.1)
Regular: �3 bottles per week 412 12.6 (11.5-14.0) 35.7 (33.1-38.7)

Men, not current smokers (1400 deaths)
Non-drinker 921 6.5 (6.2-70) 20.5 (19.5-21.7)
Occasional drinker 181 6.0 (5.2-7.0) 18.9 (16.6-21.7)
Regular: <1 bottle per week 106 6.4 (5.3-7.7) 20.0 (16.9-23.6)
Regular: 1-<3 bottles per week 96 5.7 (4.7-7.0) 18.2 (15.0-21.7)
Regular: �3 bottles per week 96 7.9 (6.5-9.6) 24.1 (20.2-28.5)

Women, current smokers (1331 deaths)
Non-drinker 1081 7.5 (7.1-7.9) 23.1 (22.0-24.3)
Occasional drinker 144 5.4 (7.4-19.9) 19.9 (17.1-22.9)
Regular: <1 bottle per week 46 4.3 (7.7-18.1) 18.1 (13.9-23.5)
Regular: 1-<3 bottles per week 32 4.3 (8.6-19.1) 19.1 (13.9-25.9)
Regular: �3 bottles per week 28 6.3 (13.2-27.4) 27.4 (19.7-37.0)

Women, not current smokers (2084 deaths)
Non-drinker 1859 4.5 (4.3-14.4) 14.4 (13.9-15.1)
Occasional drinker 181 4.3 (3.7-5.0) 14.1 (12.2-16.0)
Regular: <1 bottle per week 28 3.2 (2.2-4.6) 10.6 (7.3-15.0)
Regular: 1-<3 bottles per week 10 3.1 (1.7-5.8) 10.4 (5.8-18.5)
Regular: �3 bottles per week 6 3.9 (1.8-8.7) 12.9 (6.0-26.4)

Annual mortality rates were estimated by multiplying rate ratios at age 35-69 years by a common factor so that
their inverse-variance weighted average matched the Cuban national mortality rate at age 35-69 years in 2010 for
men and women. One 35cl bottle of rum is equivalent to 110g of pure alcohol. Exclusions and conventions are as
per Table 1.
* 35-year risk of death between ages 35 and 69 years.
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This prospective study provides reliable evidence on the relation
between alcohol consumption and cause-specific mortality in Cuba.
Together with evidence from elsewhere, the findings support limits
to alcohol consumption that are lower than present recommenda-
tions in Cuba, and reinforce the importance of alcohol to non-com-
municable disease prevention in the region.
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