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O R I G I N A L  A R T I C L E

Smokeless tobacco use in Urban Indian women: 
Prevalence and predictors

India is the second largest consumer of  tobacco. All 
sections of  Indian population consume tobacco though 
the prevalence of  habit and the types predominantly used 
vary across different geographical areas.[6] In India, tobacco 
consumption, mainly in the nonsmoking and application 
forms, is culturally accepted even among women. Hence, 
smokeless forms of  tobacco use by women are widely 
prevalent. According to the GATS survey conducted 
among population between 15 and 65 years of  age, 35% 
of  adults in India use tobacco. The tobacco consumption 
rate varies by gender and place of  residence. It is estimated 
that there are 274.9 million tobacco users in India with 
163.7 million only SLT users, 68.9 million only smokers, and 
42.3 million users of  both smoking and smokeless forms of  
tobacco. Higher rates of  tobacco consumption of  38.4% 
are seen in the rural areas as compared to 25.3% in the 
urban areas. The use of  SLT is more common among both 
men (24% smokeless, 15% smoking, and 9% both smoking 
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A B S T R A C T

Context: India is the second largest consumer of tobacco. Tobacco consumption in 
nonsmoking forms is culturally accepted even among women. Aims: This study aimed 
at understanding the patterns and predictors of smokeless tobacco (SLT) use among 
the urban low-socioeconomic women in Mumbai, India. Materials and Methods: This is 
a cross-sectional community-based survey of tobacco usage among women residing in 
seven low-socioeconomic communities in suburbs of Mumbai, India. Staff for the study 
was recruited, trained, clusters selected, accurately mapped, households identifi ed, 
meetings held with community leaders, and household surveys conducted. Women 
using tobacco were invited to participate in the detailed survey and interviewed to 
document the various sociodemographic factors and in depth information on tobacco 
use. The data were computerized and analyzed. Results: About 22.30% of the total 
female population consumed tobacco, mainly in the smokeless forms, with only 0.50% 
of the tobacco users using smoked tobacco. Masheri was the most common form of 
tobacco used, followed by chewing tobacco. The median frequency of use of different 
tobacco products varied from 2 to 4 per day. The mean age at initiation of tobacco was 
26.23 years. According to the results of univariate and multivariate logistic regression 
analysis, illiterate women, with advancing age, belonging to Hindu, Muslim, or Buddhist 
communities, who were either manual laborers or housewives, divorced or separated, 
and speaking Marathi were at higher risk of being tobacco user. Conclusion: Patterns 
and predictors of SLT use among women have been identifi ed in the present study. 
This will guide in planning prevention and control strategies.
Key words: India, predictors, prevalence, smokeless tobacco, women

INTRODUCTION
Globally, nearly 6 million people die from tobacco-related 
causes every year. If  the present pattern of  tobacco use 
persists, it is then estimated that there could be one billion 
premature deaths globally during the 21st century.[1] Overall, 
6.7% of  women used smokeless tobacco (SLT) in the 16 
Global Adult Tobacco Survey (GATS) countries surveyed.[2] 
The use of  SLT, which was limited to South-East Asian 
countries in the past is rapidly increasing all over. According 
to the Bloomberg global SLT market report the increasing 
awareness about the health risks associated with smoking 
has led to the development of  several SLT alternatives. The 
US market forecast for the period 2010-2012 for SLT was 
expected to increase at a compounded annual growth rate 
of  about 7%.[3] In the US during 2004-2005, 3% of  adults 
(6% of  men and 0.4% of  women) used SLT.[4] According to 
the European Commission report on health effects of  SLT 
products 2008, 24% of  Swedish men and 3% of  Swedish 
women use snus daily. Furthermore, 5% of  Norwegian 
men use snus.[5]

How to cite this article: Mishra GA, Kulkarni SV, Gupta SD, 
Shastri SS. Smokeless tobacco use in Urban Indian women: 
Prevalence and predictors. Indian J Med Paediatr Oncol 
2015;36:176-82.

This is an open access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 
License, which allows others to remix, tweak, and build upon the 
work non-commercially, as long as the author is credited and the 
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com



Mishra, et al.: Smokeless tobacco use among Urban Indian women

Indian Journal of Medical and Paediatric Oncology | Jul-Sep 2015 | Vol 36 | Issue 3  177

and smokeless) and women (17% smokeless, 2% smoking, 
and 1% both smoking and smokeless) as compared to 
the smoking forms.[7] According to the National Family 
Health Survey-3 (NFHS-3), 57% of  men in the age group 
15-54 years and 11% of  women in the age group 15-49 
years, including 9% of  pregnant women, use some form 
of  tobacco.[8]

We conducted the present survey incorporated in a 
community-based cancer screening program to understand 
the prevalence of  the different types of  tobacco used by 
urban low-socioeconomic women in Maharashtra and 
identify the key sociodemographic factors associated with 
tobacco use.

MATERIALS AND METHODS
This is a cross-sectional survey of  tobacco usage mainly 
among women residing in seven low-socioeconomic 
communities in suburbs of  Mumbai, India. This survey is 
part of  a screening program for common cancers among 
women.

Staff  for the program, chiefl y consisting of  the medical 
social workers, primary health workers, porters, and the 
data management personnel were recruited and trained 
for the duration of  2 months to conduct the different 
project activities. The seven slum clusters were selected 
and accurately mapped to identify each and every house, 
lanes and by-lanes of  the area along with important 
landmarks. Several meetings were held with the community 
leaders to explain the importance of  the survey and garner 
their support for the same. Every house in the area was 
numbered and a household survey was initially conducted 
to identify the number of  members in each household, 
gender distribution, age distribution, their tobacco use 
history, and a list of  eligible women was generated. The 
criteria for eligibility was women tobacco users of  any age 
(current user or past tobacco user — who have consumed 
tobacco for at least 3 consecutive years) residing in the 
selected clusters. The households of  the eligible women 
were revisited, and a written informed consent in local 
language was obtained after explaining them the purpose 
and methodology of  the program. For the illiterate women, 
the consent form was explained and left thumb impression 
was obtained in the presence of  a witness from the local 
area and those who wished to participate. The participant 
women were then interviewed with a detailed questionnaire 
to document the various sociodemographic factors and 
in depth information on tobacco use habits. After this, 
the women were given information about the hazards of  
tobacco use.

The data were entered in MYSQL version 2.11.6 (Stata 
Corp LP a company, US). Data error check was done by 
cross tabulation and checks for data consistency were 

conducted in MYSQL and intercooled Stata 8.2 (Oracle 
corporation’s procedural extension for SQL). Data were 
analyzed in Stata. The prevalence of  tobacco use habits 
and the different forms of  tobacco use was tabulated. The 
relation of  various sociodemographic factors with tobacco 
use habits was analyzed with univariate and multivariate 
logistic regression analysis. This paper presents the fi ndings 
of  the same.

RESULTS
The survey of  the seven community areas consisting 
of  total population of  68,481, shows the prevalence of  
tobacco use of  21.77%, with 21.27% of  the total male 
population and 22.30% of  the total female population 
consuming tobacco. The prevalence of  tobacco use varied 
from 15.30% to 25.19% among the male population and 
13.44-25.81% among the female population in the seven 
clusters studied. Tobacco consumption was also reported 
among the minor population (<18 years), with 31 male 
minors (0.28% of  all male minors) and 41 female minors 
(0.40% of  all female minors) consuming tobacco.

The different forms of  tobacco used by the participant 
women are shown in Figure 1. Masheri, that is, burnt 
tobacco powder used to clean teeth is the major form 
of  tobacco used (68.69%) followed by chewing tobacco 
(20.30%). Only 31 women (0.50%) used smoking forms 
of  tobacco. The minor females who consumed tobacco 
predominantly used it in the form of  masheri.

The distribution of  the different forms of  tobacco used by 
the participant women in each of  the seven community areas 
is shown in Figure 2. Masheri is the most common form of  
tobacco used in each cluster, though the prevalence among 
the tobacco users varied from 53.90% in cluster 1 to 95.43% 
in cluster 5, followed by tapkir/snuff  in some clusters (0.57-
38.53%) and chewing tobacco (5.33-26.24%) in others.

The median frequency and the range of  daily use of  
different tobacco products by the participant women 
[Figure 3] are as follows, tobacco chewing (4, [1-20]); 
betel leaves with or without tobacco (3, [1-36]); betel nuts 
(3, [1-15]); paan masala (3, [1-10]); gutkha (4, [1-33/60]); 
masheri (2, [1-30]); tapkir/snuff  (3, [1-19]); tobacco paste 
(3, [1-5]); and smoking forms (4, [1-10]).

The mean age at initiation of  tobacco use was 26.23 years 
among women in our study. The median age at initiation 
and the range for different tobacco products is as follows: 
Tobacco chewing: 29 years, (2-69); betel leaves with or 
without tobacco: 30 years, (3-77); betel nuts: 30 years, (3-77); 
paan masala: 32.5 years, (14-44); gutkha: 27 years, (4-68); 
masheri: 24 years, (2-69); tapkir/snuff: 20 years, (3-61); 
tobacco paste: 24 years, (20-33); and smoking forms: 
35 years, (10-63) [Figure 4].
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Univariate and multivariate logistic regression analysis 
were performed to identify the relation of  various 
sociodemographic factors with the tobacco use habit 

among the participant women [Table 1]. According to the 
results of  the multivariate logistic regression analysis age 
of  women, community, education, occupation, mother 
tongue, and marital status were statistically signifi cant. The 
illiterate, divorced, or separated women with advancing 
age, speaking Marathi, belonging to Hindu, Muslim, or 
Buddhist communities, who were either manual laborers 
or housewives were at higher risk of  being a tobacco user 
as compared to other women.

DISCUSSION
The prevalence of  tobacco consumption was similar among 
both men and women of  the selected communities, with an 
average prevalence of  21.77% (all age groups included). The 
NFHS-3 survey reported the prevalence of  tobacco use of  
16.6% among women aged 15-49 years and 41.2% among 
men aged 15-54 years in Mumbai, India.[8] According to the 
GATS India survey, the prevalence of  tobacco use, among 

Figure 1: Tobacco consumption among participant women

Figure 2: Distribution of various forms of tobacco consumed 
by participant women in each cluster

Figure 3: Frequency of use of various forms of tobacco

Figure 4: Cumulative distribution of age at initiation of various forms 
of tobacco
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individuals aged 15 years or older, was 48% among men and 
20% among women. While the GATS survey in 14 low- and 
middle-income countries have noted tobacco use prevalence 
of  48·6% in men and 11·3% in women among individuals 

15 years or older.[2] Tobacco consumption was also noted 
among children <14 years in the present survey, indicating 
that the habit is initiated early in life, and preventive action 
also needs to be incorporated from early years.

Table 1: Multivariate analysis showing relation of various socio-demographic variables with the tobacco 
consumption habit
Variables Other Percentage Users Percentage Univariate analysis Multivariate analysis

OR 95% CI P OR 95% CI P
Age Groups

30-34 1341 24.38 653 13.64 1 1

35-39 1341 24.38 873 18.23 1.337 1.178-1.517 0.000 1.256 1.100-1.434 0.001

40-44 1008 18.33 872 18.21 1.777 1.560-2.024 0.000 1.510 1.315-1.734 0.000

45-49 842 15.31 896 18.71 2.185 1.914-2.495 0.000 1.726 1.496-1.991 0.000

50-54 448 8.15 651 13.59 2.984 2.562-3.475 0.000 2.279 1.931-2.688 0.000

55-59 291 5.29 483 10.09 3.409 2.867-4.052 0.000 2.463 2.038-2.976 0.000

60-64 229 4.16 361 7.54 3.237 2.677-3.915 0.000 2.047 1.655-2.53 0.000

Community

Hindu 3810 69.27 3255 67.97 1 1

Muslim 1180 21.45 798 16.66 0.792 0.715-0.876 0.000 1.541 1.325-1.792 0.000

Buddhist 354 6.44 707 14.76 2.338 2.041-2.678 0.000 1.816 1.570-2.101 0.000

Christian and others 156 2.84 29 0.61 0.218 0.146-0.324 0.000 0.382 0.250-0.585 0.000

Education

Illiterate 1188 21.6 1864 38.92 1 1

Literate without formal education 402 7.31 334 6.97 0.530 0.450-0.623 0.000 0.687 0.578-0.817 0.000

School 3356 61.02 2478 51.74 0.471 0.430-0.515 0.000 0.531 0.480-0.587 0.000

High school and undergraduates 455 8.27 102 2.13 0.143 0.114-0.179 0.000 0.198 0.155-0.252 0.000

Graduates and above 99 1.8 11 0.23 0.071 0.038-0.133 0.000 0.114 0.060-0.217 0.000

Income

<2000 120 2.18 124 2.59 1 1

2001-5000 2252 40.95 2261 47.21 0.972 0.751-1.257 0.827 1.094 0.830-1.442 0.522

5001-10,000 2731 49.65 2208 46.11 0.782 0.605-1.012 0.061 0.985 0.747-1.299 0.916

10,001-15,000 294 5.35 147 3.07 0.484 0.351-0.666 0.000 0.654 0.464-0.922 0.015

>15000 103 1.87 49 1.02 0.460 0.302-0.703 0.000 0.668 0.422-1.056 0.084

Occupation

Housewife 4315 78.45 3624 75.67 1 1

Manual labor 626 11.38 805 16.81 1.531 1.367-1.715 0.000 1.264 1.118-1.431 0.000

Service 313 5.69 154 3.22 0.586 0.481-0.714 0.000 0.730 0.587-0.908 0.005

Self employed 246 4.47 206 4.3 0.997 0.824-1.206 0.976 0.771 0.627-0.948 0.014

Mother tongue

Marathi 2957 53.76 3419 71.39 1 1

Hindi 1,638 29.78 952 19.88 0.503 0.458-0.552 0.000 0.359 0.310-0.415 0.000

Others 905 16.45 418 8.73 0.399 0.352-0.453 0.000 0.360 0.313-0.414 0.000

Marital status

Single 125 2.27 61 1.27 1 1

Married 4758 86.51 3,843 80.25 1.655 1.215-2.254 0.001 1.610 1.158-2.238 0.005

Divorced/separated 77 1.4 96 2 2.555 1.664-3.922 0.000 2.460 1.553-3.896 0.000

Widowed 540 9.82 789 16.48 2.994 2.163-4.144 0.000 1.805 1.272-2.561 0.001

Alcohol consumption

Yes 83 1.51 64 1.34 1

No 5417 98.49 4725 98.66 1.131 0.815-1.571 0.462

Family history of cancer

Yes 528 9.6 391 8.16 1

No 4972 90.4 4398 91.84 1.194 1.042-1.370 0.011

CI – Confi dence interval; OR – Odds ratio
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Among adults in the WHO South-East Asia region, the use 
of  SLT was higher among males as compared to females 
in Bhutan, India, Myanmar, Nepal, and Sri Lanka while it’s 
use was higher among females as compared to males in 
Bangladesh, Indonesia, and Thailand.[9] In Sri Lanka, 15.8% 
of  population use SLT products and its use is three-fold 
higher among men as compared to women.[10] The 
prevalence of  SLT use among women for overall India and 
for Maharashtra state was 18.4% and 18.9%, respectively.[7] 
In the present study, almost all women tobacco users used 
SLT products (99.50%) while only 31 women (0.50%) 
smoked tobacco. GATS, India survey reported the smoking 
prevalence of  3% among females aged 15 years or older, 
with most females smokers smoking daily.[7] Gupta in his 
survey in Mumbai during 1992-1994 reported smoking 
prevalence of  only 0.4% among women aged 35 years or 
older.[11] According to the 1992 WHO report of  women and 
tobacco, smoking by women is often socially unacceptable 
in many of  the developing countries, and hence, women 
often use tobacco chewing as the alternate, more acceptable 
form.[12] According to the demographic and health survey 
conducted in nine South and Southeast Asian countries, 
smoking prevalence was much lower in women than men.[13]

According to the GATS, India estimates there are 
206 million adults using various SLT products, among 
which 18.9 million women chew betel quid with tobacco, 
18.2 million chew khaini, 11.1 million use gutkha, 
24.1 million use tobacco for oral application, and another 
20.7 million use some other SLT products.[7] In the present 
study, the prevalence of  masheri use was 12.9%, chewing 
tobacco was 3.81%, betel leaves with or without tobacco 
was 2.94%, and tapkir/snuff  was 0.99% among the 
total female population. Masheri, application of  burned 
tobacco to clean the teeth, was the most common form of  
tobacco used by women in the present survey. This form 
of  tobacco use is typically more common in the state of  
Maharashtra. Hence, in the present survey, many children 
too were found to be using masheri. Earlier survey in 
Mumbai had also reported masheri as the most dominant 
form of  tobacco use among women.[11] A survey among 
pregnant women in rural Maharashtra found 30.9% using 
masheri during pregnancy.[14] Chewing tobacco and use of  
tapkir/snuff  were the other commonly used forms of  SLT 
in most of  the areas surveyed in the present study. Betel 
quid chewing is a common habit among both men and 
women in Bangladesh, India, Pakistan, and Sri Lanka.[15] 
The demographic and health survey reported the use of  
chewing tobacco common in India, Nepal, Bangladesh, 
Maldives, and Cambodia.[13] Betel quid with tobacco is the 
traditional form of  tobacco use in Sri Lanka.[10]

The prevalence of  tobacco use habit varied from 
15% to 25% in the seven clusters among the men and 
13-26% among women of  all age groups. In 1992-1994, 

the prevalence of  tobacco use among men and women, 
35 years and older, was 69.3% and 57.5%, respectively, in 
Mumbai. Women are almost solely used smokeless forms 
of  tobacco.[11] Masheri was the most common form of  
tobacco used in each of  the clusters in the present study, 
with the prevalence varying from 54% to 95% among the 
tobacco users in different clusters.

The median frequency of  use of  the different tobacco 
products varied between 2 and 4 times/day. An earlier 
survey in Mumbai had also reported most men and women 
using SLT products 2-5 times in a day, with the frequency 
of  use being slightly more among men as compared to 
women.[11] The same survey had reported 90% women 
using mishri <3 times in a day.[11] In the present survey, 
wherein 69% of  tobacco users used mishri, the median 
frequency of  use was twice a day.

The median age at initiation varied between 20 and 
30 years for different SLT products in the present study. 
In the GATS, India survey, the mean age of  initiation 
among women, for tobacco (all forms) was 17.8 years 
and 18.5 years and for SLT was 17.1 years and 21 years, 
for overall India and Maharashtra, respectively.[7] Though 
the mean age at initiation of  tobacco use was 26.23 years 
among women in the present study, there were also 
several minor girls who used tobacco, mainly in the form 
of  masheri. The median age at initiation of  masheri was 
24 years in our study. Gupta reported that more than 50% 
of  masheri users had initiated the habit before 10 years of  
age.[11] In the present survey, the median age at initiation of  
betel quid chewing and smoking was 30 years and 35 years, 
respectively. Whereas an earlier survey among men and 
women in Mumbai found the median age at initiation of  
betel quid chewing and smoking to be 20 years.[11]

According to results of  univariate and multivariate logistic 
regression analysis age of  women, community, education, 
occupation, mother tongue, and marital status were 
signifi cantly associated with tobacco use. Tobacco use was 
associated with advancing age among women in our study. 
The same has also been reported in GATS India report[7] 
study from Chennai in India,[16] a study among Lumbee 
Indian women in North Carolina,[17] demographic and health 
surveys from nine South and Southeast Asian countries,[13] and 
three studies from Bangladesh.[18-20] Tobacco consumption 
was more among women belonging to Hindu, Muslim, or 
Buddhist religion as compared to Christians and others in 
the present survey. In the GATS India survey, the use of  SLT 
was reported to be very high among the Buddhist women 
and rather low among the Christian women.[7] In the NFHS-2 
survey, tobacco consumption was signifi cantly more among 
the scheduled castes and scheduled tribe populations.[21] 
A study on SLT consumption among married women in 
rural Bangladesh found its use to be more among Muslim 
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women.[20] In the present survey, tobacco consumption was 
associated with illiteracy. The relation of  illiteracy and low 
education level with tobacco consumption has also been 
reported in several other surveys and reports from different 
regions.[7,13,14,17-22] In the present survey though only one 
category of  low per capita family income was signifi cantly 
associated with tobacco consumption, a clear trend of  
lower income related to higher tobacco consumption was 
observed. Tobacco use has been associated with poverty 
and lower socioeconomic status in many reports.[13,19,20,22] 
The risk of  tobacco consumption was more among manual 
laborers in the present survey. In the GATS India report, 
the use of  tobacco was lower among students and home 
makers as compared to self-employed, government, or 
nongovernment employees, retired, and unemployed.[7] The 
divorced or separated were at higher risk of  being a tobacco 
user as compared to other women in the present study. The 
SLT consumption was associated with being widowed[17] in 
the North Carolina study and being divorced, separated, or 
widowed in a study from Bangladesh.[20]

SLT, and women and tobacco are globally emerging 
health issues that need to be well understood and properly 
addressed. Though a lot of  work has been done with 
regards to understanding the science and consequences of  
smoking tobacco, the same remains incomplete for SLT. 
Although the present paper presents local data of  SLT use 
among women, the predictors of  its use are likely to remain 
similar for the region. This issue needs to be seriously 
addressed as the SLT market is expected to increase globally 
in the coming years.
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