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INTRODUCTION
The close association between tobacco and alcohol use is well
established. About 80% of alcoholics smoke, and about 30% of
smokers are alcoholics.1 The association between alcohol and
tobacco use has been studied in adults,2–5 adolescents6–8 and specific
groups such as native American women.9 Prospective analyses
reveal that tobacco use is associated with heavy drinking in later
life.10,11 Heavier alcohol use has been reported among those with
nicotine dependence, and is more among those with severe forms of
nicotine dependence.12–14 The opposite is also true.15,16

A recently published national survey of drug abuse in India17

highlighted that 22%–66% of drug users used multiple drugs.
Next to tobacco, alcohol use was the most prevalent among the
drug users. The prevalence of alcohol and tobacco use in the
northeastern states of India was high,8,18 with a strong association
between alcohol and tobacco use.19 This study, an extension of
earlier research,20,21 assesses the association between alcohol and
tobacco use in a large, middle-aged and elderly population after
controlling for sociodemographic factors.

METHODS
Sample
The sample was drawn from the population of Mumbai (formerly
Bombay), western India. Mumbai is a large, densely populated
metropolitan city divided into 3 parts: the main city, suburbs and
extended suburbs. The survey was confined to the main city, which
is the most densely populated, covering an area of about 70 sq. km.
The survey was restricted to men >45 years of age whose names
were obtained from the voters’ list. Details about the method of data
collection are provided in earlier articles.20,21 The interviews were
conducted from June 1994 to June 1997 by trained investigators in
the local languages, including Marathi and Hindi. No surrogate
response was permitted. The non-response rate was <1%. It was not
possible to contact about 50% of the persons included in the voters’
list, as they either lived in apartment complexes where security
arrangements precluded entry of the investigator or could not be
contacted due to an incomplete address, the house being demolished
and change of residence. A total of 50 220 men were questioned
about their alcohol use.21 During follow up, one investigator’s work
was found to be inconsistent. It turned out that this investigator had
taken the help of an untrained person for a part of his work, and it
was decided to exclude all the data collected by him for further
analyses. Therefore, the analysis presented here is based on a
sample of 35 102 men.

Measures
Alcoholic beverages used in Mumbai are of several types. Indian-
made foreign liquor (IMFL) distilled and marketed in India includes
whisky, rum, brandy and gin. For this study, the IMFL was divided
into two groups: ‘IMFL-whisky’ and ‘IMFL-others’ because whisky
is consumed in much larger amounts compared to other IMFLs.
Country liquor was the most prevalent type of alcohol consumed by
the study group.21 Country liquor is a distilled alcoholic beverage
made from locally available sugarcane, palm, coconut or cheap
grains and is available in retail outlets under licence, though some
amount is also available unlicensed. Beer is also produced in India
and sold through licensed outlets. The alcoholic content of these
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beverages was calculated by volume as 42% for whisky, around
40% for country liquor and around 6% for beer.22,23 ‘Past users’ were
defined as those who had given up drinking for >6 months. Current
and past users combined were ‘ever’ users. All the results are based
on ever alcohol users.

Tobacco use included (i) having no habit in the past or present
(never user), (ii) smokeless tobacco user (may include past smoke-
less user), and (iii) smokers (may include past smokers). The
commonest mode of tobacco use was the smokeless form,20 as
mishri (a powdered form of roasted tobacco leaves generally
applied to the gums) and betel quid chewing (a mixture of betel
leaf, slaked lime, areca nut, tobacco and condiments). These were
often used in combination. Cigarettes and beedis (a hand-rolled
tobacco leaf of 4.0–7.5 cm containing 0.15–0.25 g of tobacco)
were used by fewer men. For the current study, smokers who also
used smokeless tobacco were included as smokers in the analyses.

The education levels included illiterate, primary school (up to
5 years of education), middle school (6–8 years), secondary school
(9–12 years) and college (>12 years).

Statistics
Descriptive statistics were calculated for the total sample. Multi-
variate analyses were performed using logistic regression. The
response variable—alcohol use—was converted into a dichoto-
mous variable comparing ever alcohol users with never users. For
analysing the type of alcohol, frequency of alcohol consumption,
and quantity consumed (in ml), each category was separately
modelled with never alcohol users as the reference category. Data
were analysed using the SPSS software.

TABLE I. Prevalence of alcohol use in the community according to
age, mother-tongue, religion and education

Parameter n Current users Past users Never users
(%) (%) (%)

Age group (years)
45–49 13 717 20.6 3.5 75.9
50–54 6521 22.9 5.7 71.5
55–59 4431 20.4 7.1 72.6
60–64 4148 14.5 9.7 75.8
65–69 2810 12.1 8.2 79.7
70–74 1901 11.5 8.1 80.4
75–79 864 10.5 8.6 80.9
80–84 445 9.4 7.4 83.1
>85 265 6.0 8.3 85.7
Mother-tongue
Marathi 10 948 26.8 8.2 65.0
Hindi 8836 12.0 3.2 84.8
Gujarati 4818 9.8 5.6 84.6
Urdu 6255 7.3 4.8 87.9
Others 4245 37.8 7.8 54.5
Religion
Hindu 22 431 23.4 6.7 69.9
Muslim 11 244 5.8 3.7 90.5
Christian 797 51.3 10.0 38.6
Buddhist 481 36.2 17.7 46.2
Others 149 26.2 5.4 68.5
Education
Illiterate 8673 18.4 6.5 75.0
Primary school 11 578 18.6 7.5 73.9
Middle school 9889 17.4 4.5 78.1
Secondary school 2355 24.5 5.3 70.2
College 2607 18.3 2.9 78.9
 Total 35 102 18.6 5.9 75.5

RESULTS
Table I provides the sociodemographic profile of the study popu-
lation. The largest proportion of the study population was in the
age group of 45–49 years. Since Mumbai is the capital of the state
of Maharashtra, most of the respondents spoke Marathi and were
Hindus. Almost similar proportions were observed in all educa-
tion categories. Past alcohol use increased with age, peaking in the
60–64 years age group.

Table II shows that among alcohol users, 51.1% smoked
tobacco and 35.6% used smokeless tobacco, compared to 29.1%
and 27.9% among never alcohol users.

Table III indicates that the odds ratios of alcohol use were
highly significant for all tobacco users but higher for smokers
compared to those using smokeless tobacco. Among all categories

TABLE II. Pattern of alcohol and tobacco use in the study
population

Alcohol Tobacco Total

Non-users Smokeless Smokers*
(%) users (%) (%)

Users 1148 (13.3) 3066 (35.6) 4395 (51.1) 8609
Non-users 11 387 (43.0) 7393 (27.9) 7713 (29.1) 26 493
Total 12 535 (35.7) 10 459 (29.8) 12 108 (34.5) 35 102

* may include smokeless tobacco users

TABLE III. Association between alcohol and tobacco use
(according to the mode of use) adjusted for age, education,
religion and mother-tongue*

Substance use n Odds ratio 95% confidence interval
 (per day)

Non-users 12 535 1.0
Smokeless 10 459 4.29 3.96–4.64

tobacco users
Mishri only 531 1.86 1.47–2.34
1 199 2.24 1.58–3.18
2+ 332 1.37 1.00–1.88
Mishri and 1522 7.84 6.87–8.95

betel quid
with tobacco

1–3 439 4.60 3.70–5.73
4+ 1083 8.61 7.35–10.08
Betel quid 5056 4.46 4.04–4.92

with tobacco
1–3 1201 3.87 3.29–4.56
4+ 3855 5.19 4.65–5.79
Tobacco with 2769 4.66 4.16–5.23

other substances
1–5 1138 3.85 3.28–4.52
6+ 1630 5.14 4.48–5.90
Others (mainly 581 2.46 1.94–3.11

areca nut)
1–5 398 2.25 1.67–3.04
6+ 159 3.20 2.11–4.86
Smokers† 12 108 6.87 6.36–7.42
Beedi only 6198 7.09 6.46–7.77
1–10 2494 6.41 5.67–7.26
11+ 3703 9.42 8.42–10.55
Cigarette only 4773 6.27 5.72–6.88
1–10 3071 5.18 4.67–5.75
11+ 1702 7.41 6.52–8.43
Beedi and cigarette 978 10.54 9.00–12.35
Others and multiple 159 8.75 6.14–12.47

† may include smokeless tobacco users
* numbers may not add up because of missing frequencies for some individuals
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of tobacco use, the risk was highest among those using both beedis
and cigarettes. Among smokeless tobacco users, the risk was
highest among those using mishri and betel quid with tobacco.
The risk of alcohol use showed a significant dose–response
relationship with beedi, cigarette, and mishri and betel quid with
tobacco.

Table IV shows that the odds ratios generally increased with
increase in the frequency of alcohol use. The table also shows the
odds ratios for the different types of liquor used: the risk was
highest among those consuming country liquor, for smokers as
well as for smokeless tobacco users.

Table V shows that odds ratios of the different amounts of
absolute alcohol consumed generally had a unimodal distribution
for country as well as other types of liquor. The risk was higher for
those smoking tobacco than those using smokeless forms. The
mode occurred at a specific level of alcohol use (101–150 ml of
country liquor and 151–200 ml of other types of alcohol).

DISCUSSION
Our results highlight the prevalence of concurrent tobacco and
alcohol use in a middle-aged and elderly population. Since both
the earlier reports on the same population group20,21 had found
differences in the patterns of tobacco and alcohol use according to

age, religion, mother-tongue and education, it was decided to
study the association between alcohol and tobacco use after
controlling for these sociodemographic factors.

The increased risk of alcohol use associated with increased
consumption of tobacco has been prospectively studied in the
general population.11,24 An association between tobacco and alco-
hol use was reported, which was related to the amount of nicotine
consumed and severity of nicotine dependence. In our study the
risk also increased with the number of cigarettes or beedis con-
sumed. Generally, even among those using a smokeless form of
tobacco, there was an increase in the risk with an increase in the
frequency of use. This is indicative of a direct relationship between
nicotine and alcohol use. The proportion of tobacco users among
alcohol users was 86.7% compared to only 57% among non-users
of alcohol (Table II). This indicates a close relationship between
alcohol use and increased tobacco use. A similar association was
found in a large study from India19 and another from Brazil.25 A
linear correlation between severity of alcohol dependence and
nicotine use has been observed.16 Studies have shown that peer
pressure increased the risk of drinking and smoking among
adolescents as did a positive attitude towards drinking.7 Though
it can be argued that similar constructs may not be true for the
middle-aged and elderly population, it has been found that even
after controlling for a number of confounding factors such as
personality, gender and additional drug dependencies, current
smokers or ever nicotine-dependent subjects (mean [SD] age 38.6
[11.5] years) had more alcohol-related problems.13 Others have
reported a common genetic vulnerability between alcohol and
nicotine dependence.26–28

Though tobacco use predicts an increased risk of a higher
amount of alcohol use, the increasing risk is not markedly different
as alcohol use progresses from 5 times a month to 4 times a week.
Moreover, the risk peaks at around 100–150 ml/day of alcohol use
and then wanes. The magnitude of the odds ratios demonstrates
that the association between increasing alcohol and tobacco use is
strong but may not follow a simple linear model. A weak associa-
tion has been reported29 and theories which assume that depen-
dency on one drug leads to dependency on another have been
questioned. Another study30 also found a negative correlation
between the urge to drink alcohol and the number of cigarette
puffs, after controlling for the urge to smoke.

This study has important implications for public health. The
concurrent use of tobacco and alcohol is synergistically related with
a number of diseases.31 For example, a 123-fold increased risk of
oral cancer was reported among those who smoked, used smokeless
tobacco and drank alcohol, after controlling for education and
occupation.32 Similar results are available from other studies on
cancers of the head and neck, and the oral cavity, pharynx and
oesophagus, which are common in India,33–37 on upper aerodigestive
tract and stomach cancers38,39 and tongue cancer.40

In view of the public health implications of alcohol and tobacco
use among the Indian population, a number of policy initiatives
have been taken by the government at different points in time.
Increased taxation, ban on advertisement and prohibition are some
of the policies followed at the state- and national levels with
different degrees of success or failure.41 Recent studies have found
large differences in the pattern of tobacco consumption among
different states even after controlling for sociodemographic factors
at individual- and household levels. Maharashtra, where this study
was conducted, has the lowest level of smoking in the National
Family Health Survey.42 Recently, legislative steps were introduced
in the state to reduce the consumption of smokeless tobacco.

TABLE V. Association between the quantity of alcohol (in terms
of the absolute alcohol volume) and tobacco use adjusted for
age, education, religion and mother-tongue

Quantity (in ml/day) n Odds ratio (95% confidence interval)
of alcohol use* Smokeless tobacco users Smokers†

Country liquor
<100 674 5.86 (4.46–7.69) 7.62 (5.85–9.93)
101–150 1082 8.46 (6.61–10.85) 12.01 (9.40–15.57)
151–200 1462 6.39 (5.23–7.82) 10.62 (8.72–12.94)
201–250 1335 5.79 (4.71–7.10) 8.33 (6.84–10.14)
251–500 884 4.69 (3.68–5.97) 7.68 (6.09–9.68)
>500 561 2.46 (1.88–3.23) 5.34 (4.18–6.83)
Others (other than country liquor)
<100 535 1.51 (1.17–1.95) 2.91 (2.35–3.59)
101–150 1062 3.06 (2.55–3.67) 5.17 (4.37–6.13)
151–200 522 3.27 (2.43–4.41) 8.35 (6.42–10.84)
201–250 110 3.13 (1.81–5.42) 4.30 (2.55–7.24)
251–500 280 2.26 (1.58–3.25) 5.09 (3.73–6.94)
>500 102 1.33 (0.75–2.37) 2.73 (1.72–4.33)

* all the categories are mutually exclusive † may include smokeless tobacco users

TABLE IV. Association between the frequency and type of alcohol
and tobacco use adjusted for age, education, religion and
mother-tongue

Alcohol habit* n Odds ratio (95% confidence interval)

Smokeless tobacco users Smokers†

Frequency
< once a month 1059 2.67 (2.24–3.18) 3.72 (3.15–4.38)
<5 times a month 1234 3.53 (2.96–4.21) 5.44 (4.60–6.44)
<3 times a week 1268 4.90 (4.06–5.91) 6.15 (5.14–7.36)
>4 times a week 5048 4.79 (4.31–5.32) 8.58 (7.75–9.49)
Type of alcohol
IMFL-whisky 1844 2.66 (2.30–3.07) 5.08 (4.46–5.79)
Country liquor 5998 5.75 (5.19–6.36) 8.79 (7.96–9.71)
Beer 283 1.51 (1.08–2.11) 3.01 (2.27–3.99)
IMFL-others 317 2.42 (1.71–3.43) 4.97 (3.69–6.68)
Spirit, toddy and others 167 3.64 (2.20–6.02) 6.97 (4.36–11.13)

* all the categories are mutually exclusive † may include smokeless tobacco users
IMFL Indian-made foreign liquor
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Our study has a large sample size, but we did not attempt to refer
to alcohol or nicotine use disorders. No standardized tools were used
to define abuse or dependence. However, the frequency of tobacco
and alcohol use, and the amount of alcohol consumed have been
quantified. The findings, though preliminary, are noteworthy, as we
tried to find an association between alcohol and tobacco use after
controlling for various sociodemographic factors. The study also
covers a large section of the general population. The results indicate
a direct association between severity of nicotine use and alcohol use.
The public health implications of this study, especially among the
middle-aged and elderly, are worth studying further.
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INTRODUCTION
The close association between tobacco and alcohol use is well
established. About 80% of alcoholics smoke, and about 30% of
smokers are alcoholics.1 The association between alcohol and
tobacco use has been studied in adults,2–5 adolescents6–8 and specific
groups such as native American women.9 Prospective analyses
reveal that tobacco use is associated with heavy drinking in later
life.10,11 Heavier alcohol use has been reported among those with
nicotine dependence, and is more among those with severe forms of
nicotine dependence.12–14 The opposite is also true.15,16

A recently published national survey of drug abuse in India17

highlighted that 22%–66% of drug users used multiple drugs.
Next to tobacco, alcohol use was the most prevalent among the
drug users. The prevalence of alcohol and tobacco use in the
northeastern states of India was high,8,18 with a strong association
between alcohol and tobacco use.19 This study, an extension of
earlier research,20,21 assesses the association between alcohol and
tobacco use in a large, middle-aged and elderly population after
controlling for sociodemographic factors.

METHODS
Sample
The sample was drawn from the population of Mumbai (formerly
Bombay), western India. Mumbai is a large, densely populated
metropolitan city divided into 3 parts: the main city, suburbs and
extended suburbs. The survey was confined to the main city, which
is the most densely populated, covering an area of about 70 sq. km.
The survey was restricted to men >45 years of age whose names
were obtained from the voters’ list. Details about the method of data
collection are provided in earlier articles.20,21 The interviews were
conducted from June 1994 to June 1997 by trained investigators in
the local languages, including Marathi and Hindi. No surrogate
response was permitted. The non-response rate was <1%. It was not
possible to contact about 50% of the persons included in the voters’
list, as they either lived in apartment complexes where security
arrangements precluded entry of the investigator or could not be
contacted due to an incomplete address, the house being demolished
and change of residence. A total of 50 220 men were questioned
about their alcohol use.21 During follow up, one investigator’s work
was found to be inconsistent. It turned out that this investigator had
taken the help of an untrained person for a part of his work, and it
was decided to exclude all the data collected by him for further
analyses. Therefore, the analysis presented here is based on a
sample of 35 102 men.

Measures
Alcoholic beverages used in Mumbai are of several types. Indian-
made foreign liquor (IMFL) distilled and marketed in India includes
whisky, rum, brandy and gin. For this study, the IMFL was divided
into two groups: ‘IMFL-whisky’ and ‘IMFL-others’ because whisky
is consumed in much larger amounts compared to other IMFLs.
Country liquor was the most prevalent type of alcohol consumed by
the study group.21 Country liquor is a distilled alcoholic beverage
made from locally available sugarcane, palm, coconut or cheap
grains and is available in retail outlets under licence, though some
amount is also available unlicensed. Beer is also produced in India
and sold through licensed outlets. The alcoholic content of these



89MEDICINE AND SOCIETY

beverages was calculated by volume as 42% for whisky, around
40% for country liquor and around 6% for beer.22,23 ‘Past users’ were
defined as those who had given up drinking for >6 months. Current
and past users combined were ‘ever’ users. All the results are based
on ever alcohol users.

Tobacco use included (i) having no habit in the past or present
(never user), (ii) smokeless tobacco user (may include past smoke-
less user), and (iii) smokers (may include past smokers). The
commonest mode of tobacco use was the smokeless form,20 as
mishri (a powdered form of roasted tobacco leaves generally
applied to the gums) and betel quid chewing (a mixture of betel
leaf, slaked lime, areca nut, tobacco and condiments). These were
often used in combination. Cigarettes and beedis (a hand-rolled
tobacco leaf of 4.0–7.5 cm containing 0.15–0.25 g of tobacco)
were used by fewer men. For the current study, smokers who also
used smokeless tobacco were included as smokers in the analyses.

The education levels included illiterate, primary school (up to
5 years of education), middle school (6–8 years), secondary school
(9–12 years) and college (>12 years).

Statistics
Descriptive statistics were calculated for the total sample. Multi-
variate analyses were performed using logistic regression. The
response variable—alcohol use—was converted into a dichoto-
mous variable comparing ever alcohol users with never users. For
analysing the type of alcohol, frequency of alcohol consumption,
and quantity consumed (in ml), each category was separately
modelled with never alcohol users as the reference category. Data
were analysed using the SPSS software.

TABLE I. Prevalence of alcohol use in the community according to
age, mother-tongue, religion and education

Parameter n Current users Past users Never users
(%) (%) (%)

Age group (years)
45–49 13 717 20.6 3.5 75.9
50–54 6521 22.9 5.7 71.5
55–59 4431 20.4 7.1 72.6
60–64 4148 14.5 9.7 75.8
65–69 2810 12.1 8.2 79.7
70–74 1901 11.5 8.1 80.4
75–79 864 10.5 8.6 80.9
80–84 445 9.4 7.4 83.1
>85 265 6.0 8.3 85.7
Mother-tongue
Marathi 10 948 26.8 8.2 65.0
Hindi 8836 12.0 3.2 84.8
Gujarati 4818 9.8 5.6 84.6
Urdu 6255 7.3 4.8 87.9
Others 4245 37.8 7.8 54.5
Religion
Hindu 22 431 23.4 6.7 69.9
Muslim 11 244 5.8 3.7 90.5
Christian 797 51.3 10.0 38.6
Buddhist 481 36.2 17.7 46.2
Others 149 26.2 5.4 68.5
Education
Illiterate 8673 18.4 6.5 75.0
Primary school 11 578 18.6 7.5 73.9
Middle school 9889 17.4 4.5 78.1
Secondary school 2355 24.5 5.3 70.2
College 2607 18.3 2.9 78.9
 Total 35 102 18.6 5.9 75.5

RESULTS
Table I provides the sociodemographic profile of the study popu-
lation. The largest proportion of the study population was in the
age group of 45–49 years. Since Mumbai is the capital of the state
of Maharashtra, most of the respondents spoke Marathi and were
Hindus. Almost similar proportions were observed in all educa-
tion categories. Past alcohol use increased with age, peaking in the
60–64 years age group.

Table II shows that among alcohol users, 51.1% smoked
tobacco and 35.6% used smokeless tobacco, compared to 29.1%
and 27.9% among never alcohol users.

Table III indicates that the odds ratios of alcohol use were
highly significant for all tobacco users but higher for smokers
compared to those using smokeless tobacco. Among all categories

TABLE II. Pattern of alcohol and tobacco use in the study
population

Alcohol Tobacco Total

Non-users Smokeless Smokers*
(%) users (%) (%)

Users 1148 (13.3) 3066 (35.6) 4395 (51.1) 8609
Non-users 11 387 (43.0) 7393 (27.9) 7713 (29.1) 26 493
Total 12 535 (35.7) 10 459 (29.8) 12 108 (34.5) 35 102

* may include smokeless tobacco users

TABLE III. Association between alcohol and tobacco use
(according to the mode of use) adjusted for age, education,
religion and mother-tongue*

Substance use n Odds ratio 95% confidence interval
 (per day)

Non-users 12 535 1.0
Smokeless 10 459 4.29 3.96–4.64

tobacco users
Mishri only 531 1.86 1.47–2.34
1 199 2.24 1.58–3.18
2+ 332 1.37 1.00–1.88
Mishri and 1522 7.84 6.87–8.95

betel quid
with tobacco

1–3 439 4.60 3.70–5.73
4+ 1083 8.61 7.35–10.08
Betel quid 5056 4.46 4.04–4.92

with tobacco
1–3 1201 3.87 3.29–4.56
4+ 3855 5.19 4.65–5.79
Tobacco with 2769 4.66 4.16–5.23

other substances
1–5 1138 3.85 3.28–4.52
6+ 1630 5.14 4.48–5.90
Others (mainly 581 2.46 1.94–3.11

areca nut)
1–5 398 2.25 1.67–3.04
6+ 159 3.20 2.11–4.86
Smokers† 12 108 6.87 6.36–7.42
Beedi only 6198 7.09 6.46–7.77
1–10 2494 6.41 5.67–7.26
11+ 3703 9.42 8.42–10.55
Cigarette only 4773 6.27 5.72–6.88
1–10 3071 5.18 4.67–5.75
11+ 1702 7.41 6.52–8.43
Beedi and cigarette 978 10.54 9.00–12.35
Others and multiple 159 8.75 6.14–12.47

† may include smokeless tobacco users
* numbers may not add up because of missing frequencies for some individuals
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of tobacco use, the risk was highest among those using both beedis
and cigarettes. Among smokeless tobacco users, the risk was
highest among those using mishri and betel quid with tobacco.
The risk of alcohol use showed a significant dose–response
relationship with beedi, cigarette, and mishri and betel quid with
tobacco.

Table IV shows that the odds ratios generally increased with
increase in the frequency of alcohol use. The table also shows the
odds ratios for the different types of liquor used: the risk was
highest among those consuming country liquor, for smokers as
well as for smokeless tobacco users.

Table V shows that odds ratios of the different amounts of
absolute alcohol consumed generally had a unimodal distribution
for country as well as other types of liquor. The risk was higher for
those smoking tobacco than those using smokeless forms. The
mode occurred at a specific level of alcohol use (101–150 ml of
country liquor and 151–200 ml of other types of alcohol).

DISCUSSION
Our results highlight the prevalence of concurrent tobacco and
alcohol use in a middle-aged and elderly population. Since both
the earlier reports on the same population group20,21 had found
differences in the patterns of tobacco and alcohol use according to

age, religion, mother-tongue and education, it was decided to
study the association between alcohol and tobacco use after
controlling for these sociodemographic factors.

The increased risk of alcohol use associated with increased
consumption of tobacco has been prospectively studied in the
general population.11,24 An association between tobacco and alco-
hol use was reported, which was related to the amount of nicotine
consumed and severity of nicotine dependence. In our study the
risk also increased with the number of cigarettes or beedis con-
sumed. Generally, even among those using a smokeless form of
tobacco, there was an increase in the risk with an increase in the
frequency of use. This is indicative of a direct relationship between
nicotine and alcohol use. The proportion of tobacco users among
alcohol users was 86.7% compared to only 57% among non-users
of alcohol (Table II). This indicates a close relationship between
alcohol use and increased tobacco use. A similar association was
found in a large study from India19 and another from Brazil.25 A
linear correlation between severity of alcohol dependence and
nicotine use has been observed.16 Studies have shown that peer
pressure increased the risk of drinking and smoking among
adolescents as did a positive attitude towards drinking.7 Though
it can be argued that similar constructs may not be true for the
middle-aged and elderly population, it has been found that even
after controlling for a number of confounding factors such as
personality, gender and additional drug dependencies, current
smokers or ever nicotine-dependent subjects (mean [SD] age 38.6
[11.5] years) had more alcohol-related problems.13 Others have
reported a common genetic vulnerability between alcohol and
nicotine dependence.26–28

Though tobacco use predicts an increased risk of a higher
amount of alcohol use, the increasing risk is not markedly different
as alcohol use progresses from 5 times a month to 4 times a week.
Moreover, the risk peaks at around 100–150 ml/day of alcohol use
and then wanes. The magnitude of the odds ratios demonstrates
that the association between increasing alcohol and tobacco use is
strong but may not follow a simple linear model. A weak associa-
tion has been reported29 and theories which assume that depen-
dency on one drug leads to dependency on another have been
questioned. Another study30 also found a negative correlation
between the urge to drink alcohol and the number of cigarette
puffs, after controlling for the urge to smoke.

This study has important implications for public health. The
concurrent use of tobacco and alcohol is synergistically related with
a number of diseases.31 For example, a 123-fold increased risk of
oral cancer was reported among those who smoked, used smokeless
tobacco and drank alcohol, after controlling for education and
occupation.32 Similar results are available from other studies on
cancers of the head and neck, and the oral cavity, pharynx and
oesophagus, which are common in India,33–37 on upper aerodigestive
tract and stomach cancers38,39 and tongue cancer.40

In view of the public health implications of alcohol and tobacco
use among the Indian population, a number of policy initiatives
have been taken by the government at different points in time.
Increased taxation, ban on advertisement and prohibition are some
of the policies followed at the state- and national levels with
different degrees of success or failure.41 Recent studies have found
large differences in the pattern of tobacco consumption among
different states even after controlling for sociodemographic factors
at individual- and household levels. Maharashtra, where this study
was conducted, has the lowest level of smoking in the National
Family Health Survey.42 Recently, legislative steps were introduced
in the state to reduce the consumption of smokeless tobacco.

TABLE V. Association between the quantity of alcohol (in terms
of the absolute alcohol volume) and tobacco use adjusted for
age, education, religion and mother-tongue

Quantity (in ml/day) n Odds ratio (95% confidence interval)
of alcohol use* Smokeless tobacco users Smokers†

Country liquor
<100 674 5.86 (4.46–7.69) 7.62 (5.85–9.93)
101–150 1082 8.46 (6.61–10.85) 12.01 (9.40–15.57)
151–200 1462 6.39 (5.23–7.82) 10.62 (8.72–12.94)
201–250 1335 5.79 (4.71–7.10) 8.33 (6.84–10.14)
251–500 884 4.69 (3.68–5.97) 7.68 (6.09–9.68)
>500 561 2.46 (1.88–3.23) 5.34 (4.18–6.83)
Others (other than country liquor)
<100 535 1.51 (1.17–1.95) 2.91 (2.35–3.59)
101–150 1062 3.06 (2.55–3.67) 5.17 (4.37–6.13)
151–200 522 3.27 (2.43–4.41) 8.35 (6.42–10.84)
201–250 110 3.13 (1.81–5.42) 4.30 (2.55–7.24)
251–500 280 2.26 (1.58–3.25) 5.09 (3.73–6.94)
>500 102 1.33 (0.75–2.37) 2.73 (1.72–4.33)

* all the categories are mutually exclusive † may include smokeless tobacco users

TABLE IV. Association between the frequency and type of alcohol
and tobacco use adjusted for age, education, religion and
mother-tongue

Alcohol habit* n Odds ratio (95% confidence interval)

Smokeless tobacco users Smokers†

Frequency
< once a month 1059 2.67 (2.24–3.18) 3.72 (3.15–4.38)
<5 times a month 1234 3.53 (2.96–4.21) 5.44 (4.60–6.44)
<3 times a week 1268 4.90 (4.06–5.91) 6.15 (5.14–7.36)
>4 times a week 5048 4.79 (4.31–5.32) 8.58 (7.75–9.49)
Type of alcohol
IMFL-whisky 1844 2.66 (2.30–3.07) 5.08 (4.46–5.79)
Country liquor 5998 5.75 (5.19–6.36) 8.79 (7.96–9.71)
Beer 283 1.51 (1.08–2.11) 3.01 (2.27–3.99)
IMFL-others 317 2.42 (1.71–3.43) 4.97 (3.69–6.68)
Spirit, toddy and others 167 3.64 (2.20–6.02) 6.97 (4.36–11.13)

* all the categories are mutually exclusive † may include smokeless tobacco users
IMFL Indian-made foreign liquor
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Our study has a large sample size, but we did not attempt to refer
to alcohol or nicotine use disorders. No standardized tools were used
to define abuse or dependence. However, the frequency of tobacco
and alcohol use, and the amount of alcohol consumed have been
quantified. The findings, though preliminary, are noteworthy, as we
tried to find an association between alcohol and tobacco use after
controlling for various sociodemographic factors. The study also
covers a large section of the general population. The results indicate
a direct association between severity of nicotine use and alcohol use.
The public health implications of this study, especially among the
middle-aged and elderly, are worth studying further.
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