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Abstract 

Introduction: The World Health Organization predicts that tobacco deaths in India may exceed 1.5 million annually by 2020. 

Tobacco is consumed in a variety of different ways, though smoking of manufactured cigarettes is the most prevalent form of 

its use. 

Methodology: Cross sectional, nationally representative population-based household survey. Subjects: 315 598 individuals 15 

years or older from 91 196 households were sampled in National Family Health Survey-2 (1998–99). Data on tobacco 

consumption were elicited from household informants. Results: Thirty per cent of the population 15 years or older—47% men 

and 14% of women—either smoked or chewed tobacco, which translates to almost 195 million people—154 million men and 

41million women in India. However, the prevalence may be underestimated by almost 11% and 1.5% for chewing tobacco 

among men and women, respectively, and by 5% and 0.5% for smoking among men and women, respectively, because of use 

of household informants. Tobacco consumption was significantly higher in poor, less educated, scheduled castes and 

scheduled tribe populations. The prevalence of tobacco consumption increased up to the age of 50 years and then levelled or 

declined. 

Conclusion: The findings of the study highlight that an agenda to improve health outcomes among the poor in India must 

include effective interventions to control tobacco use. Failure to do so would most likely result in doubling the burden of 

diseases—both communicable and non-communicable—among India’s teeming poor. There is a need for periodical surveys 

using more consistent definitions of tobacco use and eliciting information on different types of tobacco consumed. The study 

also suggests a need to adjust the prevalence estimates based on household informants. 
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Introduction 

Tobacco is the single greatest cause of preventable death 

globally (1). Tobacco is consumed in a variety of different 

ways, though smoking of manufactured cigarettes is the 

most prevalent form of its use. The emergence of 

widespread cigar use particularly among adolescents of both 

sexes has been reported in the past decade in the US. Cigars 

have higher total nicotine content than cigarettes do and can 

deliver nicotine both through smoke and through direct oral 

contact with the tobacco wrapper. Cheroots are small cigars 

made of heavy bodied tobacco. Bidi smoking is a popular 

form of tobacco use in south Asia, accounting for one-third 

of the tobacco produced in India for smoking. 

The World Health Organization predicts that tobacco deaths 

in India may exceed 1.5 million annually by 2020.8 

However, considerable research is required to comprehend 

the actual trends. Nationally representative and reliable 

prevalence data on tobacco consumption are scarce. 1 

Similarly, the sociodemographic predictors of tobacco 

smok- ing and chewing are poorly understood. The existing 

studies on prevalence of tobacco use are based on non-

representative sample surveys or have been conducted in 

localised—mostly urban—geographical areas as reviewed in 

table 1.1 9–14 WHO estimated a prevalence of tobacco 

consumption of all forms at 65% and 33%, respectively, 

among men and women based on small scale studies 

conducted in the past (table 1). 

The 52nd of National Sample Survey (52nd NSS) conducted 

by the National Sample Survey Organization in 1995–96 

was the first nationally representative household survey to 

collect data on tobacco consumption for population 10 years 

and older using surrogate household informants. 

Two questions were asked to elicit data on tobacco 

consumption: ‘‘whether the household member regularly 

consumes ‘biri/cigar/cigarette/hukka’?’’ and ‘‘whether the 

household member regularly consumes ‘tobacco’?’’. The 

second question was very ambiguous and did not explicitly 

ask about ‘‘chewing’’ tobacco. Though the prevalence 

estimates from the survey were not published, the authors 

calculated a prevalence rate of tobacco consumption of any 

form of tobacco consumption at 51.3% for men and 10.3% 

for women 15 years and older (table 1), which was lower 

than that estimated by WHO and other small studies based 

on special population groups in small geographical areas. 

The review of the prevalence studies in table 1 also points to 

the dearth of representative prevalence estimates in India. 

This study uses data from National Family Health Survey 

(NFHS-2) to provide nationally representative estimates of 

prevalence, and socioeconomic and demographic correlates 

of current tobacco consumption—both smoking and 

chewing— among individuals 15 years and older in India. 

The findings of the study will help in designing tobacco 

control strategies and understanding epidemiology of 

tobacco related health burden in India. 
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Table 1: Review of literature on prevalence of tobacco consumption in India 
 

Reference Study population Sample size Year 

Prevalence of tobacco 

consumption (indicators  

presented in the published study) 

Comparative estimates for the 

same comparable sub-sample of 

population from the current study 

based on authors’ calculations 

National level 

studies 
     

National 52nd round; nationally 396546 1995–96 51.3% men and 10.3% women 47% of men and 14% of women 

Sample Survey 
representative survey of 

all 
individuals 15  consumed some form of tobacco; consumed some form of tobacco; 

Organization 
the states and union 

territories. 
years and  19.2% current smokers (35.3% 16.2% current smokers (29.4% 

(1998) and 
The data were elicited 

using 
above  men and 2.6% women), 16.4% men and 2.3% women) and 20.5% 

author’s household informants   (24% men and 8.6% women) chew tobacco (28.3% men and 

calculations    chew tobacco 18% women) 

WHO 

(1997)1 

Sample size or 

methodology not known 

15 years and 

above 
1997 

65% of all men and 33% of all 

women consumed some form of 

47% of men and 14% of women 

consumed some form of tobacco; 

    tobacco; smoking 35% of all men 29.4% of men and 2.3% of 

    and 3% of female women smoked 

Local studies 

Kutty et al 

(1990)9 

Rural population of 1130 1990 Overall smoking prevalence 18.5% (17.1–20%) in rural Kerala 

 Thiruvananthapuram respondents  21.9% (15.1–28.7%)  

 district, Kerala aged 25–64    

  years    

Venkat 

Narayan 

et al (1996)10 

Population based 

representative study 

13558 

individuals 
1985–86 

45% (43.8–46.2%) of men 

and 7% (6.4–7.6%) of women 

32.7% (30%–35.5%) men and 2.3% 

women 

 in Delhi urban sample 25–64 years  were smokers (1.8% to 2.9%) in Delhi 

 based on sampling frame     

 

Gupta 

(1996)11 

of 1981 census 

population Bombay 

urban sample; 

 

99598 

 

1992–94 

 

57.5% prevalence of tobacco 

 

18.3% (15.0–22.0%) women and 

 
cross sectional 

individual 
individuals  use in women, 69.3% current 43.7% (39.5–48.1%) men use 

 self reports, population (60%women,  tobacco use in men. 23.6% of tobacco; 21% (18.1–24.1%) men 

 
based with under-

sampling 
40% men) 35  men were smokers smoked tobacco 

 
of upper middle and 

higher 

years and 

older 
   

 economic classes     

 

Methodology 

The data for the study came from the household 

questionnaire fielded under NFHS-2—a nationally 

representative, cross sectional, household sample survey 

conducted in 1998– 99 covering 99% of India’s population 

living in 26 states (the administrative divisions in India). 

The survey did not cover 1% of the population living in 

union territories (the administrative divisions directly under 

the control of central government) of India. A uniform 

sample design was adopted in all the states, which is 

described elsewhere in detail.15 Briefly, in each state the 

sample was selected in two stages: the selection of villages 

and urban blocks (primary sampling units) with probability 

proportional to size in the first stage, followed by random 

selection of households within each primary sampling unit 

in the second stage. The sample was stratified according to a 

number of variables in each state. These included regions, 

sub-regions, village size, percentage of males in the non-

agricultural sector, percentage of scheduled castes and 

scheduled tribes, and female literacy. 15 The sample size 

was large enough to provide reliable estimates of prevalence 

of tobacco consumption by sex and for different 

socioeconomic population groups for each of the 26 states. 

A sample of 91 196 households yielded 334 553 

individuals—160 871 men and 154 726 women—15 years 

and older, which constituted the study population for 

estimating the prevalence of tobacco consumption. 

The questionnaire was administered face-to-face to the head 

of the household or to any other competent adult member of 

the household. Fifty nine per cent of the household 

respondents were female. Majority of the respondents were 

in age groups 25–39 (42.6%) and 40–59 years (30.9%); 

14.5% of the respondents were 15–24 years old while the 

rest (12.0%) of respondents were 60 years and older. Only 

27.8% of the respondents reported themselves to be the head 

of household. The respondent to the household 

questionnaire was first asked to list all the usual residents 

and visitors who stayed in the household the night before 

the interview. Data for tobacco consumption for each 

household member 15 years and older including the 

household respondent were elicited with the help of two 

questions: does ‘‘he or she chews pan masala or tobacco?’’ 

or ‘‘smokes tobacco?’’. The individuals were classified as 

‘‘chewing tobacco’’ if the household respondent answered 

‘‘yes’’ to the question on chewing tobacco. Similarly, 

individuals were categorised as ‘‘smokers’’ if household 

respondent answered ‘‘yes’’ to the question on ‘‘smoking 

tobacco’’. No questions were asked on the amount or 
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frequency of tobacco consumption and on the type of 

tobacco smoked—biris or cigarettes or other forms of 

smoking prevalent in India (chutta, hukka, etc), which is an 

important data limitation of the study. 
Socioeconomic and demographic information were sought 
from the household informant at both household level 
(ownership of different assets, caste, religion) and at 
individual level (for example, age, sex, education, marital 
status) for all the household members. Socioeconomic 
differentials of tobacco prevalence were assessed with 
respect to three measures of socioeconomic status—caste, 
education, and household wealth. The caste is the basis of 
social hierarchical organisation of the Hindu religion—the 
predo- minant religion followed in India. The government of 
India has identified, in a schedule of the Constitution of 
India, the castes occupying the lowest rung of social 
hierarchy as the most socially disadvantaged, and classified 
them as sched- uled castes (SCs) and the scheduled tribes 
(STs). In addition, the government has identified some 
occupational castes as socially backward and classified them 
as ‘‘other backward castes’’ (OBCs). 
To measure the economic status, we created a ‘‘household 
wealth index’’ using principal component analysis of 
different household assets and dwelling characteristics (type 
of floor, roof, etc) based on methods previously 
described.16 The household wealth index was then used to 
divide the population into five quintiles. 
SPSS 21 was used to carry out statistical analyses.17 
Univariate analysis was done to assess the distribution of the 
sample and to compute overall prevalence of chewing of 
tobacco/pan masala and smoking of tobacco. Both point 
estimates and robust 95% confidence intervals (based on 
robust standard errors after adjusting for strata and cluster- 
ing at primary sampling unit (PSU) level are presented. The 
sample based prevalence estimates were converted into 
population based estimates taking into account the 
population of India as per the Census 2001. 
 

Results 
Overall prevalence 
Sixteen per cent of the study population (29.3% men and 
2.3% women) smoked tobacco; 20% of the study population 
(28.1% men and 12.0% women) chewed tobacco/pan 
masala; and 30% of the study population (46.5% men and 
13.8% women) either smoked or chewed tobacco. Table 2 
shows the percentage and approximate number of people 
who con- sumed some form of tobacco. Approximately, 194 
million people aged 15 years and older (150 million men 
and 44 million women) consumed some form of tobacco. 
Almost 79% of tobacco consumers lived in rural areas, 

slightly more than the share of rural population in the total 
population (73%). 
 

State level variation 

The prevalence of both smoking and chewing tobacco/pan 

masala varied significantly among different states in India 

(table 3, fig 1). Some regional patterns were observed for 

chewing tobacco/pan masala. Chewing of tobacco was 

relatively more common in the Central, Eastern, Western 

(except Goa) and Northeastern states (except Meghalaya) 

compared to in the Northern and Southern states. However, 

in the Northern states, where chewing is relatively less 

common, smoking of tobacco is relatively higher (except in 

Punjab where tobacco prevalence is one of the lowest as 

majority of its population (58%) practice Sikh religion, 

which prohibits tobacco consumption). 

 

Demographic and socioeconomic predictors Unadjusted 

relationships 

Columns 2–4 and columns 6–8 of tables 4 and 5, 

respectively, summarize the prevalence and unadjusted odds 

of smoking and chewing in different socioeconomic and 

demographic groups by sex. The change in prevalence of 

tobacco consumption with age is also shown in fig 2. The 

prevalence of both smoking and chewing tobacco increased 

prominently with age until 50 years and then remains 

constant or declined. Compared to chewing, the smoking 

prevalence declined more steeply after 50 years of age 

among men. 

The prevalence of both chewing tobacco/pan masala and 

smoking tobacco was significantly higher in rural, poorer, 

and uneducated populations compared to urban, wealthier, 

and more educated populations, respectively, both in men 

and women, though the differentials for chewing tobacco 

were smaller. The socioeconomic gradients (by household 

wealth as well as by education) were steeper for women 

than for men for both chewing tobacco/pan masala and 

smoking tobacco. Men in the poorest quintile have 3.5 times 

higher unadjusted odds for smoking and 3.7 times higher 

unad- justed odds for chewing tobacco than among men 

from the richest quintile, while the similar figures among 

women were 9.9 times for smoking and 4.8 times for 

chewing tobacco. Men with no schooling had 5.6 times 

higher unadjusted odds of smoking and 3.1 times higher 

unadjusted odds of chewing tobacco than men with more 

than 11 years of schooling, while in women the unadjusted 

odds were 41 times higher for smoking and 13 times higher 

for chewing tobacco. 

 

Table 2: Prevalence of smoking and chewing tobacco/pan masala in India, 1998–99 
 

  Men  Women  

  % use Millions % use Millions 

Smoking      

 Urban 21.4 19.7 0.8 0.7 

 Rural 32.5 74.6 3.0 6.9 

 Total 29.3 94.3 2.4 7.6 

Chewing      

 Urban 20.7 19.1 8.6 7.6 

 Rural 31.1 71.4 13.3 30.4 

 Total 28.1 90.4 12.0 38.0 

Smoking or chewing      

 Urban 35.6 32.8 9.2 8.1 

 Rural 50.9 116.9 15.5 35.5 

 Total 46.5 149.6 13.8 43.6 
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Table 3: State level prevalence of tobacco consumption in India by sex 
 

Smoking Chewing 

Men Women  Men 
 

Women 

Region/state% 95% CI % 95% CI % 95% CI % 95% CI 

North  

New Delhi 23.9 22.0 to 25.9 1.8 1.4 to 2.2 13.1 11.5 to 14.9 2.5 1.9 to 3.2 

Haryana 40.4 37.7 to 43.1 3.5 2.8 to 4.3 8.1 6.7 to 9.8 0.9 0.6 to 1.3 

Himachal Pradesh 38.6 36.6 to 40.6 2.4 1.8 to 3.1 7.8 6.7 to 9.1 0.5 0.3 to 0.8 

Jammu & Kashmir 44.3 42.0 to 46.6 8.3 7.1 to 9.7 7.3 5.8 to 9.1 0.9 0.6 to 1.3 

Punjab 13.9 12.2 to 15.8 0.3 0.2 to 0.5 9.3 8.0 to 10.8 0.2 0.1 to 0.4 

Rajasthan 37.8 35.7 to 39.9 4.1 3.2 to 5.2 19.0 17.7 to 20.4 3.8 2.9 to 4.9 

Central         

Madhya Pradesh 29.4 27.6 to 31.1 0.9 0.6 to 1.2 40.3 38.7 to 42.0 14.4 12.7 to 16.2 

Uttar Pradesh 33.8 32.5 to 35.2 3.0 2.6 to 3.5 36.3 34.6 to 38.0 10.9 10.1 to 11.8 

East         

Bihar 26.3 24.8 to 27.9 6.2 5.5 to 7.0 51.8 50.1 to 53.5 6.7 6.0 to 7.6 

Orissa 25.2 23.2 to 27.2 0.9 0.7 to 1.2 49.0 46.7 to 51.4 34.3 31.9 to 36.9 

West Bengal 39.4 37.4 to 41.5 2.5 2.0 to 3.2 23.2 20.9 to 25.6 15.1 13.5 to 17.0 

North-East         

Assam 31.5 28.4 to 34.9 2.6 2.0 to 3.4 47.8 44.7 to 51.0 24.3 22.1 to 26.6 

Arunachal Pradesh 25.6 23.1 to 28.2 5.6 4.2 to 7.3 51.6 47.9 to 55.3 33.1 29.6 to 36.7 

Manipur 35.0 32.0 to 38.1 12.0 10.0 to 14.2 34.1 31.1 to 37.3 19.2 15.5 to 23.5 

Meghalay 55.2 50.6 to 59.7 6.7 4.2 to 10.6 16.9 13.8 to 20.5 27.6 23.8 to 31.7 

Mizoram 59.4 57.0 to 61.8 22.0 19.6 to 24.6 60.2 56.5 to 63.8 60.7 57.2 to 64.0 

Nagaland 38.0 34.3 to 41.8 2.4 1.3 to 4.5 45.0 41.3 to 48.8 16.5 13.7 to 19.7 

Sikkim 19.4 17.1 to 22.0 8.2 6.9 to 9.7 39.5 36.5 to 42.7 18.6 16.2 to 21.2 

Tripura 48.5 44.9 to 52.2 9.7 6.7 to 13.9 10.8 8.9 to 13.1 5.2 3.3 to 8.1 

West         

Goa 17.8 16.1 to 19.6 2.0 1.2 to 3.2 7.7 6.0 to 9.9 8.0 6.3 to 10.2 

Gujarat 25.3 23.5 to 27.2 1.4 1.0 to 1.8 24.6 22.8 to 26.4 8.0 7.0 to 9.2 

Maharashtra 13.3 12.1 to 14.6 0.2 0.1 to 0.4 34.1 32.3 to 36.0 18.0 16.1 to 20.0 

South         

Andhra Pradesh 35.4 33.4 to 37.5 4.2 3.5 to 4.9 10.7 9.4 to 12.0 9.9 8.4 to 11.7 

Karnataka 25.7 24.1 to 27.4 0.3 0.2 to 0.4 13.8 12.1 to 15.6 14.1 12.7 to 15.7 

Kerala 28.2 26.5 to 30.0 0.4 0.3 to 0.7 9.4 8.3 to 10.7 10.1 9.1 to 11.2 

Tamil Nadu 27.0 25.4 to 28.8 0.3 0.2 to 0.6 12.9 11.5 to 14.5 10.7 9.3 to 12.2 

CI, Confidence interval.         

 

Discussion 

This is the first study to provide nationally representative 

aggregate prevalence estimates of tobacco consumption by 

different socioeconomic and demographic characteristics. 

Though superior to the existing studies in terms of study 

design and representativeness, this study also suffers from 

several data limitations, which may potentially affect the 

prevalence estimates. The first step in validating the 

estimates from the NFHS-2 survey may be to compare the 

estimates from earlier studies while noting the 

methodological differences that may be responsible for the 

observed differences. Table 1 summarizes prevalence 

estimates of tobacco consumption arrived in previous 

studies, and comparable estimates from the NFHS-2 survey. 

The pre- valence rates estimated from NFHS-2 are slightly 

lower for smoking, but higher for chewing than the 

estimates arrived in the 52nd NSS, which used the same 

sampling methodology and household informants (table 1). 

However, the questions were phrased differently in the two 

surveys that may partly account for the differences. For 

example while the question on chewing tobacco was very 

ambiguous in the 52nd NSS as discussed earlier in the first 

section, NFHS-2 explicitly asked about chewing tobacco as 

well as about chewing paan masala. Similarly, while the 

52nd NSS explicitly probed for all forms of smoking 

tobacco (biri/cigar/cigarette/ hukka), NFHS-2 simply asked 

whether any household member ‘‘smokes tobacco’’, leaving 

the interpretation of ‘‘tobacco’’ to the respondents 

themselves, which may explain the lower estimates of 

smoking prevalence in NFHS-2 
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Fig 1: Prevalence of tobacco consumption by age categories in 

women and men. 

 

However, the estimates from both the NFHS-2 and the 52nd 

NSS using proxy household informants are lower than the 

prevalence rates of tobacco consumption estimated by 

WHO, 1 based on small studies conducted in India in 

different time periods, and also from those of other small 

studies based on special population groups in small 

geographical areas (table 1). Use of household informants in 

NFHS-2 who may not be aware of the use of tobacco by 

other household members rather than the individual self 

reports used in most of the earlier small scale studies (table 

1) may be partly responsible for the differences observed, 

besides the differ- ences in the reference population groups 

in these studies. To estimate the potential degree of under-

reporting in NFHS-2 due to use of household informants, 

the prevalence of tobacco consumption was estimated 

separately among household respondents themselves and 

among other house- hold members. 

The age adjusted prevalence rates in the household 

respondents’ population were higher among men and 

women, respectively, by almost 10.6% and 1.5% for 

chewing tobacco and by 5.4% and 0.5% for smoking 

tobacco. When examined by age group (fig 1), the under- 

reporting is consistently higher in the younger age groups 

among both men and women. Though a recent study 

conducted in Delhi18 found a high degree of agreement 

between individual self reports and household informant 

reports for tobacco use, results from this study show that 

prevalence may be underestimated when it is elicited 

through a household informant. Taking into account all the 

limitations of the study and the previous literature on 

prevalence of tobacco consumption in India, it is safe to 

conclude that the study provides robust lower bound 

estimates for the prevalence of tobacco consumption in 

India. The real estimates may be almost 11% and 1.5% 

higher for chewing among men and women, respectively. 

Similarly the pre- valence of smoking may be 

underestimated by almost 5% in men and 0.5% in women. 

The cross sectional nature of the data did not allow us to 

assess the trends in tobacco consumption over time or with 

age. The observed increase in prevalence of tobacco 

consumption with age can be due to a cohort effect 

(declining prevalence over time with younger cohorts 

having lower prevalence) or an age effect (younger people 

having lower prevalence, with more people initiated into 

tobacco consumption as they get older) or simply due to 

under reporting of tobacco use among young people. 

Previous literature suggests no declining trends in tobacco 

consumption over time in India. As indicated earlier, the 

differences in the prevalence of tobacco use between 

respondent and nonrespondent population is much higher in 

the 15–24 year age group (fig 1). However, as is very clear 

in fig 1, trends in prevalence rates with age are very similar 

in both respondent and non-respondent sub-samples (fig 1). 

Hence the observed increase in tobacco prevalence is the 

partly the result of under-reporting in the younger age 

groups and party due to an actual increase in prevalence of 

tobacco consumption with age up to mid 50s (fig 1). This 

has important policy and programme implications—the 

initiation into tobacco use may occur at any age and not just 

among young people. This implies that programmes to 

control tobacco have to focus on almost all age groups up to 

the age of 50. 

 

Conclusion 

In India, as in most low income countries, death in middle 

age is increasing in relative importance due to an increase in 

smoking related deaths. 21 The disease burden, health care 

costs as well as other fiscal losses resulting from premature 

deaths attributable to tobacco consumption will rapidly 

increase.8 22–24 Earlier WHO estimates suggest that deaths 

and disability adjusted life years (DALYs) attributable to 

tobacco use in India will increase from 129 000 deaths and 

1719 DALYs in 1990 to over 1.5 million deaths and 24 024 

DALYs by 2002.8 The high levels of tobacco consumption 

among disadvantaged population groups may lead to a 

doubling of the disease burden in these social groups from 

chronic illnesses related to tobacco consumption as well as 

from communicable and nutrition related diseases, which 

still account for a large share of total disease burden in the 

disadvantaged social groups in India. In addition to the 

differences in prevalence of tobacco consumption between 

disadvantaged and better off groups, the type and amount of 

tobacco consumption, which are shown to be directly 

associated with incidence of tobacco related diseases and 

mortality, may also vary between the two, further 

aggravating the differences in disease burden attributable to 

tobacco between the two groups.19  

In addition, future studies should investigate the prevalence 

rates of different tobacco products (both smoking and 

chewing tobacco) separately, as the economic and health 

effects of different products may vary considerably, and 

because of the potential differences in prevalence of use of 

different tobacco products across different 

sociodemographic groups. 
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