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Background & objectives: India is a large country with each state having distinct social, cultural and 
economic characteristics. Tobacco epidemic is not uniform across the country. There are wide variations 
in tobacco consumption across age, sex, regions and socio-economic classes. This study was conducted 
to understand the wide inequalities in patterns of smoking and smokeless tobacco consumption across 
various states of India. 
Methods: Analysis was conducted on Global Adult Tobacco survey, India (2009-2010) data. Prevalence 
of both forms of tobacco use and its association with socio-economic determinants was assessed across 
states and Union Territories of India. Wealth indices were calculated using socio-economic data of the 
survey. Concentration index of inequality and one way ANOVA assessed economic inequality in tobacco 
consumption and variation of tobacco consumption across quintiles. Multiple logistic regression was 
done for tobacco consumption and wealth index adjusting for age, sex, area, education and occupation. 
Results: Overall prevalence of smoking and smokeless tobacco consumption was 13.9 per cent (14.6, 
13.3) and 25.8 per cent (26.6, 25.0), respectively. Prevalence of current smoking varied from 1.6 per 
cent (richest quintile in Odisha) to 42.2 per cent (poorest quintile in Meghalaya). Prevalence of current 
smokeless tobacco consumption varied from 1.7 per cent (richest quintile in Jammu and Kashmir) to 59.4 
per cent (poorest quintile in Mizoram). Decreasing odds of tobacco consumption with increasing wealth 
was observed in most of the states. Reverse trend of tobacco consumption was observed in Nagaland. 
Significant difference in odds of smoking and smokeless tobacco consumption with wealth quintiles was 
observed. Concentration index of inequality was significant for smoking tobacco -0.7 (-0.62 to-0.78) and 
not significant for smokeless tobacco consumption -0.15 (0.01to-0.33) 
Interpretation & conclusions: The findings of our analysis indicate that tobacco control policy and public 
health interventions need to consider widespread socio-economic inequities in tobacco consumption 
across the states in India. 

Key words control - India - socio-economic - tobacco

Indian J Med Res 141, June 2015, pp 789-798
DOI:10.4103/0971-5916.160704

789



790  INDIAN J MED RES, JuNE 2015

 Tobacco has been identified as an important risk 
factor contributing to the burden of non-communicable 
diseases1. control of tobacco epidemic in India is an 
issue of concern considering the enormity of population 
consuming tobacco2. Globally, India is the third 
largest tobacco producer and second largest tobacco 
consumer after china3. GATS (Global Adult Tobacco 
Survey) India reported tobacco consumption in more 
than one-third (35%) of adults in India4. Importantly, 
tobacco epidemic is not uniform across the country. 
Inequalities in tobacco consumption exist across age, 
sex, regions and economic classes5-8. Tobacco has also 
been identified as the single biggest cause of inequality 
in morbidity and mortality between rich and poor9. 

Tobacco consumption is disproportionately higher 
among lower socio-economic groups, which is visible 
in terms of lower age of initiation, more consumption 
and lower quit rates10-12.

 Little effort has been done to understand the 
pattern of tobacco epidemic (socioeconomically and 
geographically) existing in various Indian States. 
Studies in past have combined both forms of tobacco 
consumption for analysis10,13,14 or have assessed 
smoking only15,16. Both forms of tobacco consumption 
result in nearly equivalent damage and control 
strategies of one form bear a significant impact on 
another. understanding geographical pattern of tobacco 
consumption across income quintiles is essential for 
designing State specific strategies.

Material & Methods

 The GATS 2009-2010 data were used for analysis 
conducted in the School of Public Health, Postgraduate 
Institute of Medical Education and Research  
(PGIMER), chandigarh, India. The GATS conducted 
by Ministry of Health and Family Welfare in 2010 is 
a survey for systematically monitoring adult tobacco 
consumption and tracking key tobacco control 
indicators4. A nationally representative probability 
sample was used to provide national and States level 
estimates of tobacco use. This survey covered 29 
States (including Delhi) and two union Territories 
(uTs), chandigarh and Puducherry representing 99.92 
per cent of the total population of India. Nearly 69, 030 
respondents aged 15 yr and above were covered in the 
survey using multi-stage probability sampling design. 
Eligible respondents were all non-institutionalized 
persons who were residing in the country and 
provided written informed consent to participate in 
the survey. Data were collected in pretested, validated 

questionnaires, translated in local Indian languages 
and modified to incorporate relevant questions. 
Prevalence of both forms of tobacco consumption and 
its association with socio-economic determinants was 
assessed across States and uTs.

Sampling design and weights: Following the standard 
methodology adopted in GATS, initial sample size for 
each region was 8,000 households4. At State/uT level, 
a minimum sample size of 2,000 for larger States and 
1,500 for smaller-size States from North-East region 
was decided. Multistage sampling methodology was 
followed with the total target sample size of 70,802 
households at the national level. Sample data were 
weighted to improve representativeness of the sample 
in terms of size, distribution and characteristics of study 
population. Overall response rate in the study was 
91.8 per cent at the household and individual levels. 
Sample weights considered in the analysis were taken 
from GATS dataset, computed for every respondent 
individually. 

Statistical analysis: About 221 respondents with 
incomplete data for assets were excluded from analysis. 
current smoking and smokeless tobacco consumption 
were the dependent variables used in the process. 
current smoking/smokeless tobacco consumption was 
defined in the study as use of any smoked/smokeless 
tobacco product, either daily or occasionally4 using 
the following questions: (i) ‘Do you currently smoke 
tobacco on a daily basis, less than daily, or not at all’, 
and (ii) ‘Do you currently use smokeless tobacco on 
a daily basis, less than daily, or not at all’. Former 
tobacco users were ever tobacco smokers or smokeless 
tobacco users who currently did not smoke or use any 
form of tobacco. Never tobacco users were adults who 
reported that they neither smoked nor used smokeless 
tobacco in their life time. Former tobacco users were 
excluded from analysis. Wealth quintile was assessed 
by household assets from GATS data 2009-2010 using 
Principal component analysis (PcA)17,18.

 SPSS version 17.0 (SPSS Inc., chicago, uSA) was 
used for analysis. concentration index of inequality 
was used for assessment of inequality of tobacco 
consumption among population ranked by wealth status 
measured19. concentration index ranged from +1 to -1; 
with positive value suggesting pro-rich distribution and 
negative value suggesting pro-poor distribution. The 
concentration index was used in assessing inequalities 
in prevalence of risk factors, health outcomes, health 
care utilization and payments for health care20-22. One 



way ANOVA was used to compare on the within 
quintile variation of tobacco consumption. State-wise 
odds ratios for current smoking and smokeless tobacco 
consumption versus no tobacco consumption were 
computed using multiple logistic regression model 
adjusting for all other socio-demographic variables, 
e.g. age, sex, area, education status and occupation.

Results

 Prevalence of current smoking was analyzed across 
wealth quintiles in States and uTs as given in Table I. 
Across the States prevalence of current smoking varied 
from 1.6 per cent in Odisha (richest quintile) to 42.2 
per cent (poorest quintile) in Meghalaya. In poorest 
quintile category, current smoking varied from 6 per 
cent in Maharashtra to 42.2 per cent in Meghalaya and 
in the richest quintile variation was from 1.6 per cent 
in Odisha to 34.7 per cent in Mizoram. Subjects in the 
medium wealth quintile reported higher prevalence 
of current smoking across all States (5.9% in Goa to 
55.4% in Mizoram) (Table I). Reverse trend of smoking 
was observed in Nagaland where the rich and richest 
quintiles reported higher prevalence of smoking. 

 The prevalence of current smokeless tobacco 
consumption across wealth quintiles in States and uTs 
is given in Table II. Across States the prevalence of 
current smokeless tobacco consumption varied from 
1.7 per cent in Jammu and Kashmir (richest quintile) 
to 59.4 per cent (poorest quintile) in Mizoram. In the 
poorest quintile, the smokeless tobacco consumption 
varied from 4.7 per cent in Himachal Pradesh to 59.4 
per cent in Mizoram. In the richest quintile, variation 
was from 1.7 per cent in Jammu and Kashmir to 45.1 
per cent in Nagaland. Significant difference in odds of 
smoking in the poorest class compared to richest was 
observed in States of Jammu and Kashmir, Himachal 
Pradesh, uttarakhand, Haryana, Rajasthan, Nagaland, 
Odisha, Andhra Pradesh and Goa. Overall odds of 
smoking were significant across all wealth categories 
compared with the reference category. The decreasing 
odds of smoking with increasing wealth was observed 
in all States except Sikkim, Arunachal Pradesh, 
Nagaland, Mizoram, Tripura, West Bengal, Odisha, 
chhattisgarh, Madhya Pradesh, Kerala, chandigarh 
and Puducherry (Table III).

 Significant difference in odds of smokeless tobacco 
consumption in the poorest compared to richest quintile 
was observed in the States of Jammu and Kashmir, 
Punjab, Delhi, Rajasthan, uttar Pradesh, Bihar, Mizoram, 
Assam, Odisha, chhattisgarh, Madhya Pradesh, 

Gujarat, Maharashtra, Karnataka and Goa. Overall in 
India, odds of smokeless tobacco consumption were 
significant across all wealth categories compared with 
the reference category. Decreasing odds of smokeless 
tobacco use with increasing wealth was observed in all 
States except uttarakhand, Sikkim, Arunachal Pradesh, 
Nagaland, Manipur, Meghalaya, Andhra Pradesh and 
Kerala (Table IV).

 concentration index of inequality calculated across 
States and uTs in India is shown in Table V. Overall, 
smoking was concentrated more among the poor 
in India, which was significant -0.7 (-0.62 to -0.78). 
Punjab, Haryana, Kerala, chandigarh and Goa had 
significantly higher concentration of smoking among 
the poor population. Smoking was similar among rich 
and poor subjects in Sikkim, Meghalaya, chhattisgarh, 
Madhya Pradesh and Maharashtra. Significantly more 
concentration of smoking among rich was observed 
in Bihar, Jharkhand, Andhra Pradesh and some North 
Eastern States, e.g. Nagaland, Manipur and Tripura. 
consumption of smokeless tobacco was more by the 
poor class, however, it was not significant -0.15 (0.01 
to -0.33). Significantly greater consumption was noted 
among rich in Nagaland. Manipur reported similar 
intake of smokeless tobacco across rich and poor 
sections of population. 

Discussion

 India is a large country with each State having its 
own set of regional and cultural variations. Determinants 
of tobacco consumption have been studied extensively 
and socio- economic criterion had been identified 
as a significant predictor for the same. In this study 
significant socio-economic gradient of both forms of 
tobacco consumption was found across the States in 
India23. 

 Risk of smoking tobacco in the poorest quintile 
was more than the richest quintile across all States and 
uTs except Bihar, Nagaland and Tripura. Most of the 
States reported fall in smoking and smokeless tobacco 
consumption with rising wealth quintile barring a few 
exceptions. Most of the North Eastern States reported 
high consumption of smokeless tobacco and increase 
in consumption with rising wealth quintile. 

 In this analysis, economic determinants were 
studied as predictors of tobacco consumption. Social 
inequalities are both a factor and outcome of long term 
tobacco consumption. Tobacco often replaces essential 
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Table I. Prevalence (%) of current smoking across wealth quintiles in States/union Territories (uT) of India#

 States/uT Poorest Poor Medium Rich Richest Total P value
Jammu & Kashmir 29.7 (28.4,31.1) 18.4 (17.4,19.5) 27.1 (25.7,28.5, ) 16.7 (17.8, 15.7) 13.3 (12.4,14.2) 21.8 (20.6,22.9) <0.01
Himachal Pradesh 19.6 (18.0,21.2) 22.0 (20.2, 23.7) 27.1 (25.2,29.0) 16.7 (18.2, 15.2) 12.2 (10.9,13.5) 18.2 (16.7,19.8) <0.01
Punjab 10.3 (9.7,10.9) 8.7 (8.1,9.4) 16.8 (15.9,17.6) 5.0 (5.4, 4.5) 6.0 (5.5,6.5) 6.9 (6.3,7.4) <0.001
uttarakhand 24.4 (22.7, 26.1) 23.8 (22.0,25.5) 38.4 (36.2,40.6) 16.6 (17.9, 15.2) 11.1 (10.0,12.2) 22.2 (20.5,23.8) <0.01
Haryana 29.0 (25.8,32.3) 20.9 (18.1,23.3) 25.4 (22.1,28.7) 16.8 (19.3, 14.3) 13.9 (11.7,16.1) 19.6 (16.9, 22.4) <0.05
Rajasthan 21.9 (21.4,22.5) 21.2 (20.7,21.8) 25.1 ( 24.5,25.8) 8.8 (9.2, 8.4) 6.8 (6.4,7.2) 18.1 (17.6,18.6) <0.01
uttar Pradesh 14.6 (14.3,15.0) 12.9 (13.2, 13.2) 18.8 ( 18.4,19.3) 9.1 (9.4, 8.7) 11.1 (10.7,11.6) 14.9 (14.5,15.3) <0.001
Bihar 13.7 (13.3,14.1) 10.5 ( 10.1,10.8) 16.0 (15.5, 16.5) 6.5 (6.9, 6.1) 15.6 ( 14.9,16.3) 14.2 (13.8,14.6) <0.001
Sikkim 25.6 (20.3, 30.9) 26.1 (21.0, 31.2) 37.9 (31.4,44.4) 25.6 (30.8, 20.4) 24.7 (19.8, 29.6) 26.1 (20.9,31.3) 0.96
Arunachal Pradesh 31.7 (27.5, 35.8) 36.6 (32.8,40.4) 21.1 (17.7,24.5) 31.3 (35.0, 27.6) 26.9 (23.8,30.0) 29.4 (25.8, 33.0) <0.05
Nagaland 24.6 (,21.8,27.4) 31.7 (28.8,34.6) 39.1 (36.0,42.2) 29.5 (32.4, 26.5) 29.1 (26.2,31.9) 31.5 (28.5,34.4) <0.01
Manipur 25.4 (22.9, 27.9) 22.8 ( 20.4,25.2) 39.2 (36.1,42.4) 18.4 (20.6, 16.2) 26.9 (24.4,29.4) 25.5 (22.9,28.0) 0.05
Mizoram 40.2 (35.4,45.1) 37.1 (32.3, 41.9) 55.4 (49.9,61.0) 38.3 (43.0, 33.7) 34.7 (30.6,38.8) 39.7 (34.9,44.4) 0.33
Tripura 23.5 (21.6, 25.4) 12.4 (10.9,13.8) 36.1 (33.7,38.5) 23.5 (25.3, 21.7) 15.9 (14.4,17.5) 27.6 (25.5,29.7) <0.05
Meghalaya 42.2 (39.2,45.2) 28.7 (26.1,31.4) 36.4 (33.3,39.4) 41.5 (44.4, 38.7) 24.1 (22.0,26.3) 35.7 (32.8,38.6) 0.09
Assam 14.4 (13.3,15.3) 15.6 (14.5,16.7) 15.2 (14.0,16.4) 12.2 (13.3, 11.2) 13.6 (12.5,14.6) 14.4 (13.3,15.5) <0.05
West Bengal 24.8 (24.3,25.3) 22.3 (21.7, 22.8) 16.8 (16.4,17.3) 24.2 (24.9, 23.6) 18.6 (17.9,19.3) 21.2 (20.6,21.8) <0.01
Jharkhand 9.8 ( 9.2, 10.4) 7.7 (7.2,8.2) 10.9 (10.3,11.6) 5.7 (6.1, 5.2) 10.9 (10.3,11.5) 9.6 (9.0,10.2,) 0.56
Odisha 11.0 ( 10.5,11.5) 10.8 (10.3,11.3) 11.6 (11.1,12.2) 9.4 (9.9, 8.9) 1.6 (1.4, 1.8) 10.3 (9.8, 10.9) <0.01
chhattisgarh 12.9 (12.5,13.3) 10.6 (10.2,11.0) 13.6 (13.1,14.0) 8.0 (8.3, 7.6) 16.3 (15.7,17.0) 12.7 (12.2,13.1) 0.35
Madhya Pradesh 17.1 (17.5,16.6) 16.2 (15.7,16.6) 19.5 (19.0,20.0) 15.3 (15.7, 14.8) 8.8 (8.4,9.2) 17.1 (16.6,17.5) 0.10
Gujarat 12.6 (12.1,13.1) 10.9 (10.4, 11.4) 15.9 (15.3,16.5) 8.2 (8.6, 7.7) 5.1 (4.8,5.5) 11.0 (10.5,11.5) <0.01
Maharashtra 6.0 ( 5.7,6.4) 6.7 (6.3, 7.0) 7.5 (7.1,7.9) 5.8 (5.4,6.1) 7.5 (7.1, 7.9) 6.6 (6.3,7.0) 0.54
Andhra Pradesh 18.0 (17.5,18.5) 12.7 (12.3, 13.2) 26.4 (25.8,26.9) 15.9 (15.4,16.4) 8.5 (8.1,8.9) 17.5 (17.0,18.0) <0.001
Karnataka 12.5 ( 12.1,12.9) 11.0 (10.6,11.4) 17.5 (17.0,17.9) 7.8 (7.4,8.2) 5.1 (4.7, 5.4) 11.9 (11.4,12.3) <0.001
Kerala 5.7 (5.3, 6.1) 21.0 (20.4,21.7) 10.3 (9.8,10.8) 13.6 (13.0,14.1) 7.9 ( 7.4,8.3) 13.3 (12.7,13.9) <0.01
Tamil Nadu 10.7 (10.3,11.2) 8.0 (7.6,8.3) 13.6 (13.1,14.1) 8.2 (7.8,8.6) 9.4 (9.0, 9.9) 9.6 (9.2,10.0) 0.06
Delhi 33.2 (29.5,36.9) 22.2 (22.2,25.4) 33.2 (29.0,37.3) 15.3 (12.6,18.1) 15.6 (12.9,18.3) 17.4 (14.5,20.3) <0.01
chandigarh 15.3 (11.9,18.7) 11.5 (8.4,14.6) 27.4 (23.2,31.6) 13.0 (10.1,16.0) 8.0 (5.6,10.5) 10.9 (8.1, 13.8,) <0.01
Goa 8.1 (6.0,10.1) 7.3 (5.4,9.2) 5.9 (4.0,7.7) 5.7 (4.0, 7.4) 2.7 (1.5, 3.9) 4.7 ( 3.1,6.2) <0.01
Puducherry 11.1 (8.3,13.8 16.5 (13.2,19.8) 15.0 (11.3,18.7) 8.0 (5.6,10.4) 4.9 (3.0,6.7) 10.4 ( 7.6,13.1) <0.01
Total 14.7 (14.2,15.3) 13.8 (13.2,14.4) 16.8 ( 16.1,17.4) 11.1 (10.4,11.7) 9.1 (8.4,9.8) 13.9 (13.3,14.6) <0.001
#Weighted sample prevalence
Figures in parentheses represent 95% cI of prevalence

expenditures of family and the resulting morbidity and 
mortality widen the gap further24. 

 Public policy and health promotion interventions 
(a part of the socio-political context) need to have 
an inequality perspective to have desired impact and 
accordingly modify tobacco control policies. uniform 
population-based approach of health education had 
worsened social inequalities as major benefits are 

harnessed by upper economic classes25. Tobacco control 
measures that differentially target the poor include 
banning of advertisements, raising tobacco prices, 
work place interventions, free supply of cessation aids, 
and telephone help lines26. Taxation has been reported 
as the most effective policy measure to curb smoking 
epidemic in poor27. A 10 per cent increase in bidi prices 
cut down bidi consumption by 9.2 per cent3. However, 

792  INDIAN J MED RES, JuNE 2015



Table II. Prevalence (%) of current smokeless tobacco consumption across wealth quintiles in States/union Territories (uT) of India#

 States/uT Poorest Poor Medium Rich Richest Total P value
Jammu & Kashmir 10.1 (9.2,11.0) 5.2 (4.6, 5.9) 12.8 (11.8, 13.9) 5.9 (5.3, 6.6) 1.7 (1.4, 2.1) 7.3 (6.6, 8.0) <0.01
Himachal Pradesh 4.7 (3.8, 5.5) 5.9 (4.9, 6.9) 6.7 (5.6, 7.7) 3.8 (3.0, 4.5) 3.4 (2.7, 4.1) 4.5 (3.7, 5.4) 0.64
Punjab 11.7 (11.0, 12.4) 13.1 (12.3, 13.8) 13.7 (12.9, 14.5) 6.1 (5.6, 6.6) 3.0 (2.6, 3.4) 6.5 (6.0, 7.0) <0.001
uttarakhand 11.8 (10.5, 13.0) 15.2 (13.8, 16.6) 15.9 (14.3, 17.6) 11.7 (10.5, 12.9) 4.0 (3.4, 4.7) 11.6 (10.3, 12.8) 0.06
Haryana 9.6 (7.5, 11.7) 5.2 (3.7, 6.8) 9.9 (7.7, 12.2) 5.7 (4.2, 7.3) 4.7 (3.4, 6.1) 6.4 (4.7, 8.1) 0.03
Rajasthan 21.5 (20.9, 22.0) 23.6 (23.0, 24.1) 16.4 (15.9, 16.9) 13.7 (13.2, 14.2) 12.7 (12.1, 13.2) 18.6 (18.0, 19.1) <0.001
uttar Pradesh 27.0 (26.6, 27.5) 19.8 (19.3, 20.2) 30.0 (29.5, 30.5) 19.0 (18.5, 19.5) 11.1 (10.7, 11.5) 25.3 (24.8, 25.8) <0.001
Bihar 51.8 (51.1, 52.4) 43.3 (42.7, 43.9) 49.4 (48.7, 50.0) 32.2 (31.5, 33.0) 29.3 (28.4, 30.2) 49.2 (48.6, 49.8) <0.001
Sikkim 24.3 (19.0, 29.5) 26.1 (21.0, 31.2) 28.1 (22.1, 34.1) 25.4 (20.2, 30.5) 23.3 (18.5, 28.1) 25.2 (20.1, 30.4) 0.89
Arunachal Pradesh 41.1 (36.7, 45.6) 36.3 (32.5, 40.1) 37.6 (40.1, 41.6) 41.7 (37.8, 45.7) 26.3 (23.2, 29.3) 36.2 (32.4, 40.0) 0.65
Nagaland 40.9 (37.7, 44.1) 48.5 (45.3, 51.6) 46.8 (43.6, 50.0) 45.1 (41.9, 48.2) 45.1 (41.9, 48.2) 45.2 (42.1, 48.4) 0.41
Manipur 45.3 (42.4, 48.1) 44.3 (41.5, 47.2) 50.5 (47.3, 53.8) 40.7 (37.9, 43.5) 42.7 (39.9, 45.5) 44.7 (41.8, 47.7) 0.73
Mizoram 59.4 (54.5, 64.2) 44.3 (39.3, 49.3) 35.1 (29.8, 40.5) 39.6 (34.9, 44.3) 36.8 (32.7, 40.9) 40.8 (36.0, 45.5) <0.001
Tripura 41.0 (38.8, 43.2) 28.0 (26.0, 30.0) 47.2 (44.7, 49.7) 35.8 (33.7, 37.9) 28.6 (26.7, 30.5) 41.7 (39.4, 44.1) 0.56
Meghalaya 26.8 (24.2, 29.5) 29.8 (27.1, 32.5) 32.6 (29.7, 35.6) 21.5 (19.1, 23.9) 18.5 (16.6, 20.5) 28.2 (25.5, 30.9) 0..49
Assam 40.3 (38.8, 41.7) 34.0 (32.5, 35.4) 33.0 (31.4, 34.6) 22.3 (20.9, 23.7) 26.3 (25.0,27.7) 32.8 (31.3, 34.3) <0.001
West Bengal 29.2 (28.7, 29.7) 18.7 (18.2, 19.3) 27.5 (27.0, 28.1) 16.9 (16.3, 17.5) 15.0 (14.4, 15.7) 21.9 (21.3, 22.5) <0.001
Jharkhand 50.0 (49.1, 51.0) 37.1 (36.3, 38.0) 54.7 (53.6, 38.0) 35.7 (34.8, 36.7) 23.8 (22.9, 24.6) 47.9 (46.9, 48.9) <0.001
Odisha 49.1 (48.3, 49.9) 37.9 (37.1, 38.6) 48.9 (48.1, 49.8) 29.7 (28.9, 30.6) 25.9 (25.1, 26.7) 42.9 (42.0, 43.7) <0.01
chhattisgarh 41.7 (41.0, 42.3) 35.9 (35.3, 36.5) 55.6 (55.0, 56.3) 21.9 (21.3, 22.4) 18.4 (17.7, 19.1) 47.1 (46.5, 47.8) <0.001
Madhya Pradesh 32.1 (31.5, 32.6) 33.0 (32.4, 33.5) 37.6 (37.0, 38.3) 21.4 (20.8, 21.9) 5.6 (5.3, 5.9) 31.2 (30.6, 31.8) <0.001
Gujarat 24.6 (24.0, 25.3) 21.1 (20.4, 21.7) 29.2 (28.5, 30.0) 18.8 (18.1, 19.4) 8.8 (8.4, 9.3) 21.5 (20.8, 22.1) <0.001
Maharashtra 32.0 (31.3, 32.7) 26.7 (26.0, 27.3) 40.2 (39.4, 41.0) 23.3 (22.6, 23.9) 10.1 (9.6, 10.6) 27.8 (27.1, 28.5) <0.001
Andhra Pradesh 12.1 (11.7, 12.5) 12.1 (11.7, 12.5) 26.2 (25.6, 26.8) 10.9 (10.5, 11.3) 11.6 (11.1, 12.0) 15.0 (14.6, 15.5) <0.001
Karnataka 24.5 (15.8, 25.0 ) 16.4 (15.8, 16.9) 25.8 (25.2, 26.3) 14.9 (14.5, 15.4) 4.6 (4.3, 4.9) 19.3 (18.7, 19.8) <0.001
Kerala 12.3 (11.7, 12.8) 13.2 (12.6, 13.7) 28.5 (27.7, 29.3) 13.0 (12.4, 13.5) 5.3 (4.9, 5.7) 10.7 (10.2, 11.2) <0.01
Tamil Nadu 11.4 (10.9, 11.8) 5.5 (5.1, 5.8) 17.2 (17.7, 18.6) 4.4 (4.1, 4.7) 3.1 (2.9, 3.4) 8.0 (7.6, 8.4) <0.001
Delhi 28.4 (24.9, 32.0) 18.4 (15.4, 21.4) 27.1 (23.2, 31.0) 10.1 (7.8, 12.5) 4.6 (3.1, 6.2) 10.5 (8.2, 12.9) <0.001
chandigarh 15.1 (11.7, 18.4) 18.5 (14.7, 22.3) 8.1 (5.6, 10.7) 4.9 (1.1, 6.8) 2.5 (1.1, 3.9) 5.4 (3.3, 7.4) <0.001
Goa 10.7 (8.4, 13.0) 5.6 (3.9, 7.3) 11.2 (8.7, 13.7) 4.4 (2.9, 6.0) 2.5 (1.3, 3.6) 4.6 (3.1, 6.2) <0.01
Puducherry 10.8 (8.0, 13.5) 5.2 (3.2, 7.1) 16.4 (12.5, 20.2) 4.2 (2.5, 6.0) 2.6 (1.3, 4.0) 6.1 (6.2, 8.2) <0.01
Total 30.3 (29.5, 31.0) 21.0 (20.3, 21.7) 36.8 (36.0, 37.6) 16.3 (15.5, 17.1) 9.5 (8.8, 10.2) 25.8 (25.0, 26.6) <0.001
#Weighted sample prevalence
Figures in parentheses represent 95% cI of prevalence

taxes on tobacco products are very low especially for 
the products consumed by lower socio-economic class 
in India, e.g. bidis, open tobacco products, smokeless 
tobacco like gutkha, etc. Rational tobacco taxation 
measures should be adopted by eliminating regulatory 
distinctions between hand-made and machine-made 
bidis, removing exemptions to small producers and 
restricting availability of unbranded bidis28. 

 Tobacco cessation interventions are aimed to 
increase tobacco quit rates. Feasibility study on tobacco 
cessation clinics in India found that at six weeks, 14 
per cent had gradually quit and 22 per cent had reduced 
their tobacco intake by 50 per cent or more29. A 
tobacco cessation clinic in Delhi reported continuous 
abstinence rate using medication and counselling to be 
60, 58, 54, and 53 per cent at 1, 3, 6 and 12 months, 

 THAKuR et al: INEquALITIES IN TOBAccO cONSuMPTION AcROSS WEALTH quINTILES IN INDIA 793



Table III. Socio-economic predictor of current smoking among adults age 15 yr and above in States/union Territories (uT) of India 
using logistic regression analysis: Global Adult Tobacco Survey, 2009-2010
States/uT Poorest

OR, 95%cI
Poor

OR, 95%cI
Medium

OR, 95%cI
Rich

OR, 95%cI
Jammu & Kashmir 2.0 (1.2,3.2)** 1.3 (0.8,2.3) 1.9(1.1,3.2)* 1.0(0.5,1.6)
Himachal Pradesh 1.8 (1.2,2.9)** 1.5(0.9,2.4) 1.9(1.2,3.1)** 1.4(0.9,2.1)
Punjab 1.0 (0.5,1.7) 0.9 (0.5,1.8 1.8(1.0,3.2) 0.7(0.5,1.1)
uttarakhand 2.2 (1.2,4.1)** 2.2(1.2,4.0)* 2.6(1.4,4.9)** 1.6(0.9,2.9)
Haryana 1.9 (1.2,3.3)** 1.7(1.0,2.7)* 1.8(1.0,3.1)* 1.4(0.9,2.2)
Rajasthan 2.9 (1.5,5.6)*** 2.3(1.2,4.2)** 2.6(1.4,4.9)** 1.0(0.5,1.9)
uttar Pradesh 1.2 (0.7,2.1) 1.2 (0.7,2.1) 1.3(0.7,2.4) 0.9(0.5,1.6)
Bihar 0.6 (0.2,1.8) 0.7(0.2,2.0) 0.5(0.2,1.5) 0.4(0.1,1.4)
Sikkim 1.4(0.8,2.5) 1.3(0.9 ,2.0) 1.4(0.7, 2.5) 1.4(0.9,2.1)
Arunachal Pradesh 0.7(0.4,1.3) 1.3(0.8,2.0) 0 .4(0.3,0.8)** 1.3(0.8,2.1)
Nagaland 0.5(0.3,0.8)** 0.7(0.4,1.1) 0.8(0.5,1.4) 0.9(0.5,1.4)
Manipur 0.8(0.4,1.7) 0.5(0.3,1.1) 0 .9(0.5,2.9) 0 .5(0.2,0.9)*

Mizoram 1.2(0.7,2.1) 1.0(0.6,1.4) 1.4(0.9,2.1) 1.2(0.8,1.6)
Tripura 1.2(0.5,2.9) 0.7(0.2,2.0) 1.6(0.7,4.0) 1.4(0.5,3.6)
Meghalaya 1.7(0.7,3.9) 1.8(0.8,4.1) 1.9(0.8,4.6) 1.5(0.7,3.4)
Assam 1.2(0.8,1.8) 1.3(0.9,1.9) 0.9(0.6,1.9) 0.8(0.6,1.3)
West Bengal 0.9(0.6,1.5) 1.1(0.8,1.6) 0.9(0.6,1.4) 1.3(0.9,1.9)
Jharkhand 1.2(0.4,4.1) 0.9(0.3,3.3) 1.7(0.5,5.9) 0 .9(0.3,3.3)
Odisha 3.4(1.1,10.5)* 3.1(1.0,9.3)* 2.9(1.0,9.1) 3.9(1.3,12.2)
chhattisgarh 0.9(0.4,2.2) 0.7(0.3,1.7) 0.7(0.3,1.6) 1.1(0.5,2.9)
Madhya Pradesh 0.8(0.3,1.9) 0.7(0.3,1.7) 0.8(0.3,1.8) 0.9(0.4,2.3)
Gujarat 1.9(0.9,4.0) 1.4(0.7,2.6) 1.4(0.7,2.7) 0.9(0.5,1.8)
Maharashtra 1.0(0.6,1.5) 0 .8(0.5,1.3) 1.1(0.7,1.7) 0 .7(0.5,1.1)
Andhra Pradesh 1.9(0.9,3.4)* 1.4(0.8,2.5) 2.2(1.2,4.1)** 1.3(0.7,2.5)
Karnataka 2.1(0.9,4.8) 2.0(0.9,4.3) 2.5(1.1,5.6)* 1.6(0.7,3.6)
Kerala 1.6(0.5,5.8) 2.9(1.8,4.5)*** 2.1(0.6,7.3) 1.6(1.1,2.5)*

Tamil Nadu .7(0.4,1.4) .5(0.3,0.9)* .7(0.3,1.3) .5(0.3,1.0)
Delhi 1.4 (0.7,2.9) 0.9 (0.6,1.6) 1.9(0.7,5.6) 0.8(0.6,1.1)
chandigarh 1.0 (0.5,2.1) 0.7(0.4,1.2) 2.3(1.0,5.2) 1.2(0.8,1.8)
Goa 3.1(1.4,7.1)** 2.2(1.0,4.4)* 1.9(0.8,4.4) 2.3(1.3,4.2)**

Puducherry 1.2(0.6,2.3) 2.1(1.2,3.6)** 1.9(0.9,3.6) 1.2(0.7,2.1)
Total 1.3(1.1,1.4)*** 1.3(1.2,1.4)*** 1.2(1.1,1.3)*** 1.2(1,1,1.3)***

Odds ratio was calculated using richest category as reference.
P*<0.05, **<0.01, ***<0.001

respectively30. However, there was no long term 
follow up with methodological issues. Studies in West 
had shown that tobacco cessation advice provided by 
health professionals enhances quit rate31. However, 
significant barrier for tobacco cessation activities is 

lack of knowledge of the health effects of tobacco 
use32.

 Addressing the inequalities in tobacco consumption 
did not necessitate introducing new set of interventions 
for tobacco control, but modifying the existing ones. 
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Table IV. Socio-economic predictor of current smokeless tobacco consumption among adults age 15 yr and above in States/union 
Territories (uT) of India using logistic regression analysis: Global Adult Tobacco Survey, 2009-2010

 State/uT Poorest
OR, 95%cI

Poor
OR, 95%cI

Medium
OR, 95%cI

Rich
OR, 95%cI

Jammu & Kashmir 9.9 (2.3,42.5)** 6.9 (1.5,31.2)** 12.3 (2.8,53.6)*** 7.9 (1.8,34.9)**

Himachal Pradesh 1.2 (0.6,2.6) 0.9 (0.4,2.2) 0.9 (0.4,2.2) 0.9 (0.5,2.0)

Punjab 1.9 (1.0,3.7)* 3.6 (1.8,7.1)*** 2.4 (1.2,4.6)** 1.50 (0.9,2.5)

chandigarh 1.5 (0.6,3.6) 1.8 (0.9,3.5) 1.9 (0.7,4.9) 1.2 (0.7,2.1)

uttarakhand 1.5 (0.7,3.3) 2.2 (1.0,4.6)* 1.6 (0.7,3.6) 1.9 (0.9,4.0)

Haryana 1.2 (0.6,2.4) 0.8 (0.4,1.7) 1.1 (0.5,2.3) 1.1 (0.6,2.0)

Delhi 4.5 (2.1,9.4)*** 3.3 (1.9,5.8)*** 4.1 (2.5,22.5)** 2.1 (2.3,3.3)***

Rajasthan 2.1 (1.2,3.7)** 1.8 (1.0,2.9)* 1.6 (0.9,2.8) 1.4 (0.8,2.3)

uttar Pradesh 3.1 (1.9,4.9)*** 1.8 (1.1,2.8)** 3.0 (1.9,4.8)*** 1.9 (1.2,2.9)**

Bihar 2.7 (1.3,5.6)** 2.1 (1.0,4.6) 1.9 (0.9,4.1) 1.7 (0.7,3.7)

Sikkim 0.9 (0.5,1.5) 1.2 (0.8,1.7) 0.9 (0.6,1.7) 1.0 (0.7,1.5)

Arunachal Pradesh 1.2 (0.7,1.9) 1.4 (0.9,2.1) 0.9 (0.6,1.5) 1.4 (0.9,2.0)

Nagaland 0.9 (0.7,1.4) .9 (0.7,1.5) 1.1 (0.8,1.7) 1.1 (0.8,1.6)

Manipur 0.8 (0.5,1.4) 0.9 (0.5,1.5) 0.9 (0.5,1.5) 0.9 (0.5,1.6)

Mizoram 1.9 (1.2,3.2)** 1.3 (0.9,1.8) .9 (0.6,1.3) 1.1 (0.8,1.5)

Tripura 1.6 (0.8,3.2) 1.0 (0.4,2.4) 1.3 (0.6,2.7) 1.4 (0.6,3.0)

Meghalaya 1.1 (0.5,2.1) 1.1 (0.6,2.1) 1.2 (0.6,2.3) 1.2 (0.6,2.2)

Assam 2.0 (1.5,2.8)*** 1.6 (1.2,2.1)*** 1.3 (0.9,1.7) 0.7 (0.5,0.9)*

West Bengal 1.6 (1.1,2.4)* 1.1 (0.8,1.5) 1. (0.9,1.9) 0.9 (0.6,1.3)

Jharkhand 2.0 (1.0,4.1) 1.5 (0.7,3.2) 1.7 (0.8,3.6) 1.4 (0.7,2.8)

Odisha 2.5 (1.5,4.0)*** 1.7 (1.0,2.7)* 1.7 (1.1,2.9)* 1.3 (0.8,2.1)

chhattisgarh 2.7 (1.4,5.5)** 1.9 (0.9,4.0) 3.8 (1.9,7.6)*** 1.2 (0.6,2.5)

Madhya Pradesh 4.1 (2.0,8.6)*** 3.3 (1.6,7.0)** 4.5 (2.1,9.4)*** 2.4 (1.1,5.0)*

Gujarat 2.2 (1.3,3.7)** 1.9 (1.2,3.0)** 2.4 (1.5,4.0)*** 1.7 (1.1,2.7)*

Maharashtra 2.5 (1.8,3.4)*** 2.0 (1.5,2.8)*** 2.8 (2.0,3.9)*** 1.9 (1.4,2.6)***

Andhra Pradesh 1.3 (0.7,2.4) 1.4 (0.8,2.6) 2.1 (1.2,3.9)** 1.2 (0.6,2.1)

Karnataka 2.7 (1.3,5.6)** 1.7 (0.8,3.5) 2.3 (1.1,4.7)* 1.8 (0.7,3.7)

Goa 2.4 (1.1,5.1)* 1.6 (0.7,3.4) 2.1 (1.0,4.5) 2.0 (1.1,3.7)*

Kerala 1.3 (0.5,3.9) 2.1 (1.3,3.5)** 8.4 (3.8,18.5)*** 1.7 (1.1,2.8)*

Tamil Nadu 1.4 (0.6,3.2) 0.9 (0.7,2.2) 1.6 (0.7,3.7) 0.8 (0.3,1.8)

Puducherry 2.1 (0.9,4.7) 1.7 (0.8,3.5) 3.0 (1.4,6.4)** 1.5 (0.7,3.0)

Total 2.9 (2.7,3.2)*** 2.1 (2.0,2.3)*** 3.3 (3.1,3.6)*** 1.5 (1.4,1.7)***

P*<0.05, **<0.01, ***<0.001
Odds ratio was calculated using richest category as reference
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Table V. concentration index of inequality (cII) for tobacco consumption in States and union Territories of India
 State/uT  Smoke tobacco Smokeless tobacco
 cII SE 95% cI of cII cII SE 95% cI of cII
 upper Lower upper Lower
Jammu & Kashmir -0.12 0.06 0 -0.24 -0.03 0.08 0.13 -0.19
Himachal Pradesh -0.07 0.06 0.05 -0.19 -0.1 0.06 0.06 -0.22
Punjab -0.14 0.05 -0.04 -0.24 -0.24 0.07 -0.08 -0.38
uttarakhand -0.03 0.09 0.15 -0.21 -0.02 0.07 0.14 -0.16
Haryana -0.12 0.04 -0.04 -0.2 -0.12 0.04 0.04 -0.2
Rajasthan -0.08 0.1 0.12 -0.28 -0.11 0.05 0.05 -0.21
uttar Pradesh 0 0.09 0.18 -0.17 -0.04 0.06 0.12 -0.16
Bihar 0.03 0.04 0.11 -0.05 -0.03 0.03 0.13 -0.09
Sikkim 0 0.02 0.04 -0.04 -0.03 0.03 0.13 -0.09
Arunachal Pradesh -0.05 0.05 0.05 -0.15 -0.05 0.03 0.11 -0.11
Nagaland 0.01 0.06 0.13 -0.11 0.01 0.01 0.16 -0.01
Manipur 0.01 0.06 0.13 -0.11 0 0.01 0.16 -0.02
Mizoram -0.03 0.04 0.05 -0.11 -0.06 0.03 0.1 -0.12
Tripura 0.05 0.06 0.17 -0.07 -0.01 0.03 0.15 -0.07
Meghalaya 0 0.04 0.08 -0.08 -0.01 0.04 0.15 -0.09
Assam -0.04 0.02 0 -0.08 -0.1 0.4 0.06 -0.88
West Bengal -0.01 0.03 0.05 -0.07 -0.1 0.07 0.06 -0.24
Jharkhand 0.03 0.07 0.17 -0.11 -0.1 0.06 0.06 -0.22
Odisha -0.03 0.06 0.09 -0.15 -0.04 0.07 0.12 -0.18
chhattisgarh 0 0.02 0.04 -0.04 0.02 0.07 0.18 -0.12
Madhya Pradesh 0 0.07 0.14 -0.13 -0.02 0.07 0.14 -0.16
Gujarat -0.07 0.08 0.09 -0.23 -0.05 0.07 0.11 -0.19
Maharashtra 0 0.03 0.06 -0.06 -0.05 0.09 0.11 -0.23
Andhra Pradesh 0.02 0.08 0.18 -0.14 -0.02 0.08 0.14 -0.18
Karnataka -0.01 0.09 0.17 -0.19 -0.05 0.09 0.11 -0.23
Kerala -0.15 0.07 -0.01 -0.29 -0.14 0.1 0.02 -0.34
Tamil Nadu -0.01 0.04 0.07 -0.09 -0.6 0.13 -0.44 -0.85
Delhi -0.1 0.08 0.06 -0.26 -0.26 0.08 -0.1 -0.42
chandigarh -0.12 0.05 -0.02 -0.22 -0.3 0.08 -0.14 -0.46
Goa -0.2 0.07 -0.06 -0.34 -0.2 0.09 -0.04 -0.38
Puducherry -0.11 0.09 0.07 -0.29 -0.05 0.16 0.11 -0.36
Total -0.7 0.04 -0.62 -0.78 -0.15 0.09 0.01 -0.33
cII < 0 smoking is higher amongst poor, cII> 0 smoking is higher amongst rich 
cI= 0 smoking is proportionate amongst poor and rich 

Suitable policy initiatives could result in promoting 
appropriate interventions to address inequities through 
large scale public health programmes33. Integration of 
tobacco control with non-communicable disease control 
programme could address the problem holistically34.

 The findings of this analysis have several 
limitations. Prevalence results were based on self-
reports with no measure of validation applied. Former 
tobacco users were excluded from the logistic regression 
analysis. The proportion of former users and their 
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distribution by socio-demographic variables might 
differ. Important inequalities of tobacco consumption 
based on other socio-demographic variables like age, 
gender, occupation, area, etc. were not considered for 
analysis. Data on frequency and length of smoking 
were not used in the analysis. Moreover, the reasons 
behind this pattern of tobacco consumption needed to 
be explored through qualitative research studies. 

 Overall, epidemiological evidence of wide 
economic inequalities in patterns of smoking and 
smokeless tobacco consumption could be seen across 
all States of India. Addressing these inequalities is 
necessary to achieve significant reductions in tobacco 
consumption in India.
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