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Prevalence and determinants of tobacco use in a highly
literate rural community in southern India

ANJALI B. DANIEL,  K. NAGARAJ,  RAMACHANDRA KAMATH

ABSTRACT
Background. The adverse effects of tobacco use on the health

of an individual are well known. It is essential to identify factors
leading to tobacco use to plan strategies to limit its use. Education
is known to influence the prevalence of tobacco use. We aimed
to determine the prevalence and patterns of tobacco use in a rural
community with a high literacy rate and to examine the
socioeconomic and demographic correlates of tobacco
consumption in the area.

Methods. A cross-sectional survey using personal interviews
was carried out on 832 individuals >15 years of age. The
prevalence of current daily use of tobacco was used as the
outcome measure. The main analytical methods used were
chi-square test and multiple logistic regression analysis.

Results. The prevalence of tobacco use was 17.5%, being
common among older persons, the lower socioeconomic group
and those who were less educated. Tobacco was used predominantly
in smokeless forms (chewing, snuff or both). The commonest
reason cited for initiating tobacco use was to relieve toothache.

Conclusions. Our findings in this rural community suggest
that improvement in the educational and socioeconomic
status may lead to a decline in the use of tobacco. Health
education to improve dental hygiene may also help to reduce
tobacco use in this community as it is predominantly used in
the chewing form.
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INTRODUCTION
In view of numerous health-related problems associated with the
use of tobacco, it is necessary to identify factors that lead to the use
of tobacco. This is required to develop plans to curb its use.
Identification and targeting of high risk groups through health
education may help reduce tobacco use in the community. Previous
studies on the prevalence of tobacco use in India suggest that there
are differences in the prevalence and patterns of tobacco
consumption among different populations1,2 and that the educational
status of the individual has a major influence on the use of
tobacco.1–4 It would follow that strategies to reduce tobacco use
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would vary depending on the setting and the educational status of
the population.

Udupi district is located in Karnataka in southern India. The
district has an overall literacy rate of 80% and a female literacy
rate of 74%;5 both are higher than the national averages.6 We
aimed to determine the prevalence and patterns of tobacco use in
this rural population with a high literacy rate to plan future
strategies to reduce the consumption of tobacco.

METHODS
This study was done in 2004 in the field area of the department
of community medicine of Kasturba Medical College, Manipal—
an area that covers a population of about 45 000 spread over
11 villages which are similar in their sociodemographic
characteristics.

The required sample size was calculated based on WHO’s
prevalence estimates of tobacco use in India.7 One of the villages
in the area was chosen randomly, following which simple random
sampling was used to select study subjects >15 years of age.
Subjects were interviewed at their homes by a single investigator.
The response rate was 90% and one-fourth of the population >15
years of age in the village was interviewed. If a subject was not
available at home, 2 more visits were made to the house at a later
date. Those who could not be contacted despite 3 visits were
considered non-respondents.

Information on the form of tobacco used, frequency and
duration of use, and reasons for initiating tobacco use were noted.
Demographic information was obtained, and the socioeconomic
status was assessed using the modified Udai Pareek scale.8 To
verify the consistency of reporting of tobacco use, 10% of those
who had ever used tobacco were interviewed on a second occasion.

A current tobacco user was defined as one who at the time of
the survey used any tobacco product either daily or occasionally.9

An occasional tobacco user was defined as someone who used
any tobacco product but not every day. A current daily tobacco
user was defined as one who used any tobacco product at least
once a day, and had done so for at least 100 days, while an ever user
of tobacco was someone who was a current or former user of
tobacco.

The collected data were tabulated and analysed using the
Statistical Package for Social Sciences (SPSS) version 10.0 for
Windows. The findings were described in terms of proportions
and their 95% confidence intervals (CI). Age group, education,
socioeconomic status, gender, religion and occupation were
selected for multiple logistic regression analysis. As co-linearity
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may exist between education and socioeconomic status, we also
did step-wise logistic regression analysis after excluding the
socioeconomic status from the model.

RESULTS
Of the 925 people approached, 93 declined to participate in the
study. The demographic characteristics of the study population
were comparable with those of the general population in the area.
The sex distribution was almost equal (men 49.4%), and almost
50% of the population belonged to the age group of 20–39 years.
The majority of the population was Hindu (97.7%) and most
belonged to the middle socioeconomic group. The literacy rate
was 91%, with over half (54.3%) having attended middle and high
school, and a fourth (25.3%) having more than 10 years of
schooling. Home-makers who were not earning a livelihood
comprised 31% of the population. About 23% were involved in
skilled work and 27.1% were in unskilled occupations.

Approximately 23% of the population >15 years of age had
ever used tobacco at some point in time, whereas the prevalence
of current daily tobacco use was 17.5% at the time of the survey.
Occasional tobacco use was reported by 3.8%, while former users
of tobacco constituted 2% of the population (Table I).

Table II summarizes the prevalence of current daily use of
tobacco in various groups. The prevalence of tobacco use was
19.6% among men and 15.7% among women.

It was predominantly used in smokeless form (as chewing
tobacco, snuff or both) by 15.2% of the population, while the
prevalence of smoking was only 1.6% (95% CI: 0.7–2.4). Use of
tobacco exclusively in chewing form was the most common form
of tobacco use with a prevalence of 10.5% (95% CI: 8.4–12.6).
Among current daily users of tobacco, 63.1% of men and 55.7%
of women used tobacco only in the chewing form. Use of snuff
alone was reported by 4.3% (95% CI: 2.9–5.7) of the population,
and most snuff users were women. None of the women in this
study reported smoking.

The median age at initiation of tobacco use varied with the
form of tobacco used, being 20 years (inter-quartile range IQR
19.5–25.75) for smoking, 24 years (IQR 18.75–32.25) for the use
of snuff and 28 years (IQR 22–39) for chewing tobacco.

The prevalence of tobacco use increased with age showing a
linear trend, and was found to be highest (47%) in those >60 years
of age. Although no one between 15 and 19 years of age reported
daily tobacco use, the prevalence of occasional use in this group
was 4.6%. The median duration of daily tobacco use was 26 years,
with an IQR of 15–36.8 years.

The prevalence of tobacco use was higher (24.2%) among
those in the low socioeconomic group than in the middle (13.3%)
and high socioeconomic groups (3.2%).

The prevalence of tobacco use was highest among the least
educated, being 55.4% among those who were illiterate. Prevalence
of tobacco use was seen to decrease with the number of years of
schooling, and was 3.7% in those with more than 10 years of
schooling.

It was highest (22.4%) among those who were not gainfully
employed, followed by those with skilled jobs (21.6%). Tobacco
use was low among those in business and professional jobs.

The median daily frequency of tobacco use varied with the
form of tobacco used, with tobacco being chewed on an average
5 times a day, and smoked or used as snuff 8 times a day.

The variables included in the regression analysis were gender,
age group, religion, socioeconomic status, level of education and
occupation. Multiple logistic regression revealed that male gender,

age ≥40 years, and <10 years of schooling had an independent
significant association with current daily tobacco use. Gender,
age and education remained significant even after exclusion of
socioeconomic status from the model (Table III).

The commonest reason reported for initiating tobacco chewing
was for relief of toothache. The other reasons reported included
peer pressure, to alleviate boredom while performing monotonous
tasks, and the use of snuff to control epistaxis or relieve nasal
stuffiness.

DISCUSSION
The prevalence of tobacco use in our study is distinctly less than
that reported from other parts of the country.1,4,10,11 Rani et al.
reported that 30% of the population m15 years of age either
smoked or chewed tobacco,1 while a study done by the Indian
Council of Medical Research (ICMR) found the prevalence of
tobacco use in Karnataka to be 28.4%.4

In our study area, the literacy levels and health indices are
better than in many other parts of the country. The low prevalence

TABLE I. Prevalence of tobacco use (n=832)
Subjects n Prevalence (%) 95% confidence interval
Never users 637 76.6 73.66–79.54
Ever users 195 23.4 20.46–26.34

Current users 178 21.4 18.56–24.24
Daily 146 17.5 14.87–20.13
Occasional 32 3.8 2.47–5.13

Former users 17 2.0 1.03–2.97

TABLE II. Prevalence and correlates of tobacco use (n=832)
Correlate of Number Number Prevalence 95%
tobacco use of subjects of current confidence

interviewed daily users interval
Gender*
Men 387 76 19.6 15.6–23.6
Women 445 70 15.7 12.3–19.1
Age group (years)†
15–19 86 0 0 –
20–29 190 08 4.2 1.3–7.1
30–39 206 17 8.3 4.5–12.1
40–49 130 28 21.5 14.3–28.7
50–59 103 38 36.9 27.4–46.4
≥60 117 55 47 37.8–56.2
Socioeconomic status‡
Low 351 85 24.2 19.6–28.7
Middle 450 60 13.3 10.1–16.5
High 31 01 3.2 –3.1–9.5
Education§
Illiterate 74 41 55.4 43.8–66.9
Primary school 94 35 37.2 27.2–47.1
Middle and high school 450 62 13.8 10.5–17.1
>10 years of schooling 214 08 3.7 1.1–6.3
Occupation ||
Unemployed 277 62 22.4 17.4–27.4
Unskilled 218 38 17.4 12.3–22.5
Skilled 176 38 21.6 15.4–27.8
Business 42 05 11.9 1.9–21.9
Professional 37 03 8.1 –0.87–17.1
Student 82 0 0 –
* Gender: χ2=2.185, df =1, p=0.139 †Age group: χ2 for linear trend=10.03, df=5,
p=0.0015 ‡ Socioeconomic status: χ2 for linear trend=20.7, df=2, p≤0.0001
§ Education: χ2 for linear trend=124, df=3, p≤0.0001 || Occupation:
χ2=27.12, df=5, p≤0.0001
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rate may be attributable to the difference in sociodemographic
characteristics between the population in our study area and the
population in the studies we selected for comparison.

One potential weakness of collecting data by interviews in a
household is the lack of privacy, leading to some degree of under-
reporting. This may also have been a reason for the low prevalence
of tobacco use noted by us. However, other studies in India have
relied on similar interviews and would have been subject to
similar limitations. Further, the possibility of underreporting was
examined by re-interviewing 10% of those who reported having
ever used tobacco at a later date. Since they were consistent in
their responses, we believe that the low prevalence cannot be
attributed to underreporting.

A closer look at the possible reasons for the low prevalence of
tobacco use is needed to plan strategies to further reduce the use
of tobacco in this population.

The most striking association was with the educational status.
This is consistent with observations that those with the lowest
level of educational attainment are more likely to use tobacco.1,3,4

The very low prevalence of tobacco use among those who had >10
years of formal education would suggest that as the number of
college-goers increase in a community, the prevalence of tobacco
use would decline. However, it would not be realistic to hope that
the vast majority of children in the population would over time be
able to go to college. The age at initiation of tobacco use in our
study was higher than that in the West where people tend to begin
using tobacco during adolescence.12 The later age at initiation of
tobacco use in India and other parts of Asia2 provides a larger
window of opportunity for effective health education. Repeated
educational input regarding tobacco-related health hazards needs
to be provided before the age at which use of tobacco is initiated.
Since the median age at initiation of tobacco use in our study
population was >20 years, educational interventions aimed at
discouraging tobacco use could be directed at children in primary,
middle and high school. Such an approach is feasible in this
community as the age at initiation of tobacco use is relatively high
and a large proportion of children do go to school.

As in studies elsewhere in India, tobacco was predominantly
used in smokeless forms.1,11 In this population, tobacco was
mainly chewed, with few using it as snuff and hardly anyone
smoking tobacco.

TABLE III. Correlates of current daily tobacco use: Step-wise multiple logistic regression analysis
Correlate of Category Odds ratio 95% Odds ratio 95% p value Odds ratio 95% p value
tobacco use (unadjusted) confidence  (adjusted, confidence (adjusted, confidence

intervals including intervals excluding intervals
SES) SES)

Gender Male 1.31 0.92–1.87 2.52 1.59–3.99 <0.0001 2.53 1.61–3.97 <0.0001
Female 1.0 – 1.0 – – 1.0 – –

Age group 20–29 1.0 – 1.0 – – 1.0 – –
(in years)* 30–39 2.05 0.81–5.31 2.29 0.94–5.59 0.07 1.88 0.78–4.54 0.16

40–49 6.25 2.60–15.51 5.88 2.49–13.89 <0.0001 4.61 1.98–10.71 <0.0001
50–59 13.3 5.59–32.75 11.46 4.79–27.39 <0.0001 8.82 3.77–20.62 <0.0001
≥60 20.18 8.67–48.73 14.14 5.70–35.07 <0.0001 8.63 3.66–20.37 <0.0001

Socioeconomic Low 9.59 1.29–71.35 8.31 0.99–69.41 0.051 – – –
status (SES) Middle 4.62 0.62–34.47 3.67 0.45–30.02 0.22 – – –

High 1.0 – 1.0 – – – – –
Education Illiterate 31.99 13.78–74.25 10.65 3.88–29.23 <0.0001 19.63 7.51–51.29 <0.0001

Primary 15.28 6.72–34.71 4.68 1.85–11.83 0.001 8.09 3.33–19.62 <0.0001
Middle and high 4.12 1.93–8.76 3.02 1.34–6.80 0.008 4.13 1.87–9.13 <0.0001
>10 years 1.0 – 1.0 – – 1.0 – –

* The age group of 15–19 years was not included as there were no tobacco users in this group

The commonest reason for initiating tobacco use in this
population was to alleviate toothache, which may explain the use
of tobacco almost exclusively in the chewing form. If appropriate
health education regarding oral and dental hygiene is imparted in
schools, it may be possible to reduce tobacco chewing in this
population. Improvement of community dental services could be
yet another strategy that could be adopted to achieve reduction of
tobacco use in this population.
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