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Context: Information on the pattern of mortality among alcohol users is important
for advocacy and planning. The proportion of deaths attributed to alcohol is often
underestimated. Aim: We determined the risk of mortality among alcohol using adult
males compared with adult male nonalcohol users. Settings and Design: Cohort
study was conducted in the population registry of lifestyle diseases cohort in a
rural block in Kerala, India. Materials and Methods: During 2002-2007, trained
field workers conducted interviews, and underlying cause of death was coded
by local physicians trained in verbal autopsy. Statistical Analysis: Risk ratios of
death among men using alcohol and not using alcohol were calculated. Risk ratio
of alcohol for various causes of mortality across various age groups was also
determined. Log-rank test was done to compare the mortality of adult men using
and not using alcohol. Results: Risk ratios of all-cause mortality in alcoholic men
were 1.87 (1.45, 2.4) in 20-44 age group, 1.3 (1.07, 1.57) for 45-59 age group.
Relative risks of alcohol use status for coronary heart disease mortality were
2.91 (1.67, 5.05) among 20-44 years and 1.49 (1.09, 2.03) among 45-59 years.
Conclusion: Young and middle-aged male alcohol users (20-59 years) showed
significantly increased risk ratio of death. Alcohol users have a higher risk of
coronary artery disease mortality and mortality from injuries. The results support
a restrictive alcohol policy and screening for coronary artery disease in men using
alcohol seeking care in treatment facilities.
Key words: Kerala, Alcohol mortality, coronary mortality

INTRODUCTION
Alcohol ranks third as the leading risk factor for premature deaths and disabilities in the world. About
9% of deaths in the age group of 15 and 29 years are due to alcohol related causes.[1] The consumption
of alcohol is high in the South Indian state of Kerala, being twice as that of the national average.
About 40% of men in the state are alcohol users.[2] Information on alcohol mortality is important for
advocacy for alcohol control measures in the state. However, there has been no convincing evidence
from Kerala for alcohol attributable mortality.
The relationship between alcohol and mortality has been depicted to be a combination of beneficial
and harmful effects.[3-6] If low alcohol intake is inversely related to coronary heart disease, there
is an increased risk of certain cancers, cirrhosis, and death from accidents from high alcohol
consumption.[7] The proportion of deaths attributable to alcohol is 1.7%. This figure is likely to
be an underestimation as alcohol is seldom reported as the underlying cause of death.[8] Alcohol
leads to a spectrum of disorders ranging from obesity, suicide to sudden unexpected death in
alcohol misuse.[9] 60% of all homicides, 45% of all deaths in automobile accidents,40% deaths due
to accidental falls, 30% of suicides and an equal proportion of all accidental drowning has been
attributed to alcohol.[7] To add to the evidence for alcohol-related health issues in Kerala and plan
effective intervention strategies for alcohol control, we used the data of the population registry of
lifestyle diseases (PROLIFE) cohort to determine the risk of mortality in adult male alcohol users
compared with adult male nonalcohol users.
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MATERIALS AND METHODS
Details of the PROLIFE study, assignment of the underlying causes
of death, statistical methods and preliminary results for various
diseases and risk factors are available elsewhere.[10] Briefly PROLIFE
is a prospective cohort study launched on 1st July 2002 on close to
1,61,942 participants residing in Varkala rural development block
in Trivandrum district of the South Indian state, Kerala. Data have
been collected on events including death in the cohort till 31st
December 2007. Follow-up has been achieved for more than 80%
of the cohort.[10] Information about each participant’s educational
attainment (schooling in a number of years), socio economic
status and age was obtained from the investigator administered
questionnaire. Every home in which a death had been recorded was
visited by nonmedical field surveyors to obtain information about the
cause of death, occupation, education and alcohol use. An enhanced
form of verbal autopsy known as a routine, reliable, representative,
re sampled household investigation of mortality with medical
evaluation (RHIME) was used to seek the underlying cause of each
death. The RHIME method is a structured investigation of events
before death, including a written report. The report was assigned to
two specially trained local physicians who were medical graduates.
They independently and anonymously assigned codes to causes of
death using guidelines for the major causes. If the two physicians
disagreed on the assigned three digit code from the international
classification of diseases, 10th Revision (ICD-10), a senior physician
adjudicated. The senior physician was the professor of Community
Medicine who was trained in verbal autopsy.
The deaths in this study were of all men aged 20 years and above
in the PROLIFE cohort who had died between July 2002 and
December 31, 2007 and whose causes of death were eventually
assigned to ICD-10 codes. The interviewers who were known to
the community were trained to collect information about the causes
from any close associate or relative of the deceased individuals.

Statistical analysis
We calculated age-specific incidence rate of death in adult men using
alcohol and men not using alcohol in the cohort. Risk of death
from coronary artery diseases, cancer and injuries were estimated.
We also did a log-rank test to find out any significant difference in
survival among the two groups. All analysis was performed using
SPSS version 16 (Chicago Il, USA).

alcohol users was found in the middle age (39.5%), more than half of
the alcohol users (58.6%) were young. The prevalence of alcoholism
was higher among men belonging to lower socio-economic status
(36.4%) and with low educational status (32.8%).
Of the 1859 deaths in men aged 20 years or older, 515 were among
men using alcohol. The overall incidence proportion of death
among alcohol users was 4.8%; varying from 1.77% in young age to
17.38% in the elderly. In nonalcohol users, it was 5.79%. Risk ratio
for mortality was 0.84 (95% CI 0.76, 0.93) for an alcohol user. The
relation between all-cause mortality and alcohol consumption, by age,
shows an increased risk ratio among younger age groups. An adult
male using alcohol aged between 20 and 44 years has 1.87 times more
risk for all-cause mortality compared with a nonalcohol user [Table 2].
Relative risk (RR) of death due to alcohol use across socio-economic
strata and education group showed no statistically significant
difference. However, alcohol use was significantly protective against
mortality in the second socio economic strata (0.76 [0.63, 0.90]) and
for lower education (RR 0.80 [0.72, 0.89]) [Table 3].
Table 4 shows the RR for various causes of mortality due to alcohol.
Risk ratio for coronary artery disease mortality was higher among
the young and middle-aged [Table 4]. The risk varied from 1.67 to
5.05 for young adults and 1.09-2.03 in the middle aged. Similarly, RR
of mortality due to injuries was 1.82 (1.24, 2.67) for the young and
1.86 (1.07, 3.23) for the middle aged group [Table 4]. The log-rank
test showed an overall reduction in mortality risk among alcohol
users when compared to nonalcohol users.

Table 1: Sociodemographic characteristics of the
PROLIFE study cohort (n = 33,739)
Variable

Alcoholics
Nonalcoholics
(n = 10,558) (%) (n = 23,181) (%)

Age (years)
20-44 (n=19,851) (%)
45-59 (n=7850) (%)
60 and above (n=6038) (%)
Socioeconomic status
Low (n=14,648) (%)
High (n=18,515) (%)
Education
12 or below (n=29,638) (%)
Degree and above (n=3230) (%)

6190 (31.2)
3104 (39.5)
1260(20.9)

13,657 (68.8)
4746 (60.5)
4778 (79.1)

5336 (36.4)
5772 (31.2)

9312 (63.6)
12,743 (68.8)

9711 (32.8)
620 (19.2)

19,927 (67.2)
2610 (80.8)

PROLIFE = Population registry of lifestyle diseases

Ethics statement
Ethical approval for PROLIFE study was obtained from Institutional
Ethics Committee of Health Action by People Trivandrum, Kerala.

Table 2: The relation between all-cause mortality
and alcohol consumption, by age
Age (years)

RESULTS
Table 1 provides a description of the study cohort with regard to
sociodemographic variables such as age, income and education. Age
was stratified into three; young (22-44 years), middle age (45-59 years)
and elderly (60 years and above). While the highest proportion of
103

20-44
45-59
60 and above

Fatality n
RR (95% CI)
Incidence
Incidence of death
of death in
in nonalcoholics
alcoholics (%)
(%)
110 (1.77)
130 (0.95)
1.87 (1.45, 2.4)
186 (5.99)
219 (4.61)
1.3 (1.07, 1.57)
219 (17.38)
995 (20.82)
0.80 (0.68, 0.94)

RR = Relative risk, CI = Confidence interval
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DISCUSSION
The study showed an overall reduction in mortality risk among
alcohol users as compared to nonalcohol users. A similar finding has
been reported from a study conducted among British men where
in lifelong teetotalers had inadequately explained higher risk of
mortality especially from noncardiovascular events.[11] However, the
nondrinkers in our study are a heterogeneous group comprising of
both lifelong teetotalers and ex-drinkers. Hence, all-cause mortality
could be higher in ex-drinkers than lifelong teetotalers. Literature says
that a low level of alcohol consumption is significantly associated
with reduced total mortality.[12] The lower mortality in our study
could also be due to a nondifferential under reporting of alcohol
consumption. This could have led to an underestimation of an
elevated RR. This tendency is well-documented in the literature.[13,14]
We observed that the incidence of death increased from 1.77% in
young alcoholics to 17.38% in older alcoholics. This could be because
younger alcoholics may have had shorter histories of alcohol abuse
and thus lesser exposure, than groups of older alcoholics.[15] The
incidence of death was higher in young aged and middle aged alcohol
users than nonalcohol users in the corresponding age category.
Hence, alcohol was a risk factor for death in these two categories
with a higher RR in young adults (1.87) and 1.3 in the age category
45-59 years [Table 2].
Alcoholism has been associated with a greater excess mortality
in younger individuals and males.[16] A systematic review done by
White et al. in England show that increased risks of all-cause mortality
can occur even in people drinking lower than recommended limits
and among younger people.[16] However, alcohol appeared to

Table 3: RR of death due to alcohol use across
socioeconomic strata
Variable

Death in
alcohol
users

Death in
nonalcohol
users

RR

95% CI

77
161
215
48

127
409
638
148

0.85
0.76
0.90
0.88

0.64, 1.12
0.63, 0.90
0.77, 1.04
0.64, 1.21

481
16

1233
53

0.80
1.27

0.72, 0.89
0.73, 2.21

Socioeconomic status
1
2
3
4
Education
Low
High

RR = Relative risk, CI = Confidence interval

offer significant protection against death in the elderly age group
(60+ years). This reduction in mortality risk could be due to excess
risk among those in the nondrinking categories who stopped
drinking because of underlying disease.
Alcohol-related mortality has been reported to be higher among
lower socioeconomic groups. [17,18] However Edwards et al.,
found that the alcohol-related mortality was greater for more
privileged alcoholics.[19] In contrast, we found that alcohol use was
significantly protective against mortality in the middle economic
stratum. We also could not observe any difference in the incidence
of death among alcohol users and nonalcoholic users in the lowest
stratum. Similar risk in the nondrinking category could be due
to a higher prevalence of other risk behaviors such as smoking
among these men.
Educational differences in alcohol-related mortality are especially
large for men in some countries such as Hungary and the Czech
Republic. [20] However, in our study we did not observe this
difference. Alcohol was protective against mortality for alcohol
using men with lower education. This could be because of higher
risk exposure in nondrinking category, or it could be due to under
reporting of alcohol use. In higher education category alcohol was
a risk for mortality though it was not significant statistically. This
could be because of the presence of other risks of mortality in the
nondrinking group.
Risk ratio for coronary artery disease was higher among the young
and middle-aged men using alcohol. This reduction in risk for
coronary mortality with increasing age is well-supported by an
earlier study.[5] The British Regional Heart Study of middle-aged
British men has shown that 70% of nondrinkers are ex-drinkers.
Those ex-drinkers had high rates of doctor-diagnosed illnesses
and had an increased likelihood of becoming nondrinkers. A
significantly higher risk of death among alcohol using young men
needs to be considered seriously. Health promoting attributes
such as emotional intelligence have been proved to be useful for
reducing high risk behaviors associated with adolescent and adult
alcohol use.[21] The risk for coronary artery disease mortality was
more than the other causes of mortality unlike an earlier study
which reported that heavier drinkers were at greater risk for death
from noncardiovascular causes.[20]
Our study revealed that the alcohol was protective against cancer
deaths in younger age group (RR = 0.26). This can be explained by

Table 4: RR of alcohol for various causes of mortality
Cause of death
Cancer
Coronary heart disease
Injuries
Liver
Kidney

Number of death
in alcoholic
56
193
90
12
18

Number of death
in nonalcoholics
122
403
111
18
42

20-44 years
(RR with 95% CI)
0.26 (0.12, 0.58)
2.91 (1.67, 5.05)
1.82 (1.24, 2.67)
3.32 (0.55, 19.79)
1.76 (0.40, 7.53)

45-59 years
(RR with 95% CI)
1.46 (0.8, 2.65)
1.49 (1.09, 2.03)
1.86 (1.07, 3.23)
1.31 (0.44, 3.9)
1.67 (0.74, 3.78)

>60 years
(RR with 95% CI)
0.94 (0.57, 1.53)
1.09 (0.87, 1.38)
1.83 (0.99, 3.39)
1.26 (0.34, 4.66)
0.29 (0.07, 1.23)

RR = Relative risk, CI = Confidence interval
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the delayed age of onset of cancers and early death among alcoholics.
Due to legal issues, many of the injuries reporting to casualties
and hospitals will not add the information on alcohol association.
However, our study found a higher risk of death due to injuries in
both young (1.82) and middle aged (1.86) men using alcohol.
In conclusion, young and middle age men using alcohol (20-59 years)
are at increased risk of death. Elderly alcohol users have a low risk
of overall mortality than nonalcohol users.
Risk of death was found to be similar among drinkers and
nondrinkers across various socio-economic strata. Alcohol using
men have a higher risk of mortality from coronary artery disease
and injuries.
Screening for coronary artery disease in alcohol users seeking
care in treatment facilities might help to institute early treatment
before these problems reach an irreversible stage. Our estimates
clearly indicate that alcohol consumption was a risk for mortality
up to the age of 59 years. Hence, we suggest regular screening
for coronary artery disease in alcohol users seeking care in
treatment facilities.
A major strength of our study is the large number of samples and
the long duration of follow-up. This study relied on self-reported
data. If there were a systematic underestimation of alcohol
consumption, this might artificially shift the reported associations
towards lower drinking categories and lead to underestimation of
the alcohol-mortality relationship. However, studies have found
self-reporting to be reliable for the general classification of drinking
habits.[3] We used a single measure of alcohol consumption at one
point in time. Since intake may change over time, this could also
lead to some misclassification. We could not collect information
on quantity of alcohol consumption due to the difficulty of having
uniform measurement.
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Implications
A high taxation and regulation of physical availability of alcohol in
the state of Kerala needs to be considered by the policy makers to
restrict the use of alcohol. Though these measures are unpopular
in the population, literature says that the increased support for
such policy measures can be mediated by changes in beliefs in the
harm caused by drinking.[22] Our findings can be used as evidence
for alcohol-induced harm particularly in young men in the state of
Kerala where the prevalence of alcohol use is very high.
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