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ABSTRACT

Background: Tobacco is known as a major cause of various preventable non-communicable disea-
ses and Kills half of all its users. With a greater prevalence in the rural community compared to the
urban, this global health burden is substantially malignant. This study aimed to bridge the gap in the
lack of adequate statistical information pertaining to prevalence and determinants of smoking and
smokeless tobacco use in the rural population of Karnataka.

Subjects and Method: This randomized community interventional study was conducted in pri-
mary health center areas of Karnataka, India. A total of 4,576 persons were interviewed (2,087 males
and 2,489 females). Subjects >30 years of age and residents for a minimum of six months were in-
cluded. Mentally challenged, bedridden or differently abled subjects were excluded. The study em-
ployed a validated questionnaire adapted from the WHO STEPS questionnaire concerning demogra-
phical information, behavioral, physical, and biochemical measurements. Besides tobacco, informa-
tion on use of beedis, cigarettes, and smokeless tobacco products (snuff, chewing tobacco) were also
elicited. Data analysis of socio-demographic characteristics (age, educational/ marital/ occupational
status) was carried out only for the participants with a current smoking habit. Data were analyzed
using SPSS Version 18.0.

Results: The overall prevalence rate of current smoking and smokeless tobacco habit in the study
population was 54.8% (95%CI= 53.40 to 56.20) and the prevalence rate of ever/past users was 39.7%
(95%CI= 38.26 to 41.10). Gender-wise analysis predicted a higher prevalence of males currently smo-
king, and among them, most were 50 to 59 years of age (43.3%), illiterate (42.7%), widowed/ sepa-
rated (39.8%), unskilled (44%), and semi-skilled workers (30%).

Conclusion: Both genders participate in tobacco use, prevalence of smoking was higher among men
and consumption of smokeless tobacco was higher among women. Subjects aged 50-59 years,
illiterate, divorced/widowed/separated and, involved in unskilled or semi-skilled labor exhibited
greater prevalence of tobacco habit compared to other determinants.
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BACKGROUND

Tobacco is a nicotine-rich Native American
plant utilized in the form of smoking tobacco
(cigarette, beedi, shisha, cigar) and smoke-
less tobacco products (snuff, betel quid, gut-
kha, khaini, mishri) in India (Bhavya et al.,
2015). Tobacco kills nearly 6 million people
each year globally, of which around 5.4 mil-
lion are due to direct use of tobacco while re-
maining 0.6 million are a result of exposure
to second-hand smoke. India is predomi-
nantly affected because of its geographically
diverse and heterogeneous smokeless and
smoking forms of tobacco use among its
population. With over one-third of the popu-
lation using tobacco, India makes significant
contributions to the global burden of disease
attributable to tobacco (Pednekar et al.,
2016). In India, every tenth adult (99.5
million) and every fifth adult (199.4 million)
currently use smoking and smokeless tobac-
co respectively (Jangir et al., 2021). Each
year tobacco use kills about 1 million Indians
and is responsible for half of all the cancers
in men and a quarter of all cancers in wo-
men in addition to other noncommunicable
diseases. Further, tobacco-related healthcare
costs accounted for more than 1% of the
gross domestic product in India (Yuvaraj et
al., 2020).

By 2020, tobacco attributed diseases
are expected to overshadow the harm caused
by any single disease. Despite being a pre-
ventable non-communicable disease (NCD),
seven million deaths are caused due to
tobacco every year, which is expected to rise
to nearly 8 million by 2030 worldwide
(Jangir et al., 2021; Neelopant and Ashtagi,
2016). According to the “The Global Burden
of Disease” (1997) by the World Health
Organization (WHO), deaths due to NCDs
are projected to increase two-fold (4 million
to 8 million) every year in India. This predic-
ted burden is significantly related to larger
aging populations exposed to tobacco and its
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consumption in the developing areas (Lee et
al., 2022). With India being the third largest
producer and second largest consumer of
tobacco world-wide, the mortality is estima-
ted to rise close to 1.3 million; one million
due to tobacco smoking and the rest as a
result of smokeless tobacco products (Jha et
al., 2008; Sinha et al., 2014). According to
the Global Adult Tobacco Survey, India
(2016-2017), tobacco use among male was
42% and among female was 14%, in them
smokers were 11% and tobacco chewers were
21%. The prevalence of use of smoking
tobacco was 8.8% and of smokeless tobacco
was 16.3% in Karnataka. The survey also
highlighted that 55.4% of smokers and
49.7% of smokeless tobacco users in the
study intended to quit smoking (Jangir et
al., 2021).

This study aimed to bridge the gap in
the lack of adequate statistical information
pertaining to prevalence and determinants
of smoking and smokeless tobacco use in the
rural population of Karnataka.

SUBJECTS AND METHOD

1. Study Design

This randomized community interventional
study was conducted in 2013 at the Kaiwara
and Kurubur Primary Health center (situa-
ted north-east of Bengaluru) of Chintamani
Taluk, Chikballapur District, Karnataka,
India.

2. Population and Sample

Villages from Mylapura sub-center of Kai-
wara and Doddaganjur sub-center of Kuru-
bur were recruited as intervention and com-
parison groups, respectively. The interven-
tion and comparison groups included 4576
adults aged > 30 years, who were residents
of the area for a minimum of six months.
Mentally challenged, bedridden or different-
ly abled subjects were excluded from this
analysis since tobacco addiction information
could not be obtained.
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3. Study Variables

Detailed survey concerning demographical
information, behavioral, physical, and bio-
chemical measurements was carried out. Be-
sides tobacco, information on use of beedis,
cigarettes, and smokeless tobacco products
(snuff, chewing tobacco) were also elicited.
Data analysis of socio-demographic charac-
teristics (age, educational/ marital/ occupa-
tional status) was carried out only for the
participants with a current smoking habit.

4. Operational Definition of Variables
Smoking and smokeless tobacco intake was
monitored with respect to age, gender, lite-
racy, marital status and occupational status
in terms of frequency as well as prevalence
rate.

5. Study Instruments

Tobacco intake was analyzed using the WHO
STEPS questionnaire which consisted of a
detailed survey concerning demographical
information, behavioral, physical, and bio-
chemical measurements (WHO STEPS Ins-

trument Question-by-Question Guide).

6. Data Analysis

SPSS Version 18.0 was used for analysis of
data. The data was presented through fre-
quency distribution tables. The prevalence
rate of the condition along with 95% CI
was calculated for various groups. Chi-
squared test of significance was utilized to
test for associations.

7. Research Ethics

Ethical clearance was obtained from Ethical
Review Board before initiating this study.
The Ethical Review Board (MSRMC/ ERB/
2010) gave ethical clearance for conducting
the current study. Informed consent was
obtained from patients participating in this
study.

RESULTS
The overall prevalence rate of smoking and
smokeless tobacco addiction was 54.8%. The
data was presented through frequency dis-
tribution tables below:
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Figure 1: Gender-wise analysis of currently smoking
tobacco products (%) across different age groups (in years).

Lowest prevalence of tobacco smoking was
observed among the college-educated sub-
jects as compared to other groups (Figure 2).
Gender-wise analysis highlighted increased
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prevalence of smoking in illiterate males.
Level of education and smoking habit was
statistically significant in males (p<0.050),
while the contrary was true among females.
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Combined gender-wise prevalence ac-
cording to marital status (Figure 3) revealed
that tobacco use was high among married
subjects (17.7%), particularly among married
and divorced/ separated men. Association
between marital status and smoking habit in
males was observed to be statistically sigini-
ficant (p<0.005).

Tobacco smoking was found to be
highly prevalent among both unskilled and
semi-skilled, as well as skilled groups
(21.2%, 21.8%); and lowest in semi-profess-
ional and professional groups (5.1%). The
association between Occupational status and
smoking habit among males was statistically
significant (p<0.005) .
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Figure 2. Gender-wise analysis of currently smoking
tobacco products (%) across educational status
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Figure 3. Gender-wise analysis of those currently smoking
tobacco products (%) across marital status
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Table 1. Prevalence rate (%) of smoking and smokeless tobacco consumption among study subjects

Male Female Total
Habit Number of Number of Number of Prevalence
Prevalence of Prevalence of
persons . persons . persons of the
. . the condition . . the condition . . epe
interviewed interviewed interviewed condition
Smoking Currently smoke any 2,087 33.5% 2,489 0.4% 4,576 15.5%
tobacco products (699) (9) (708)
95% CI (31.5t0 35.5) (0.15t0 0.65) (14.4 to 16.5)
Ever smoke any tobacco 2,087 17.1% 2,489 15.1% 4,576 16.0%
products (356) (375) (731)
95% CI (15.5t0 18.7) (13.7to0 16.5) (14.1t0 17.9)
Smokeless Use any smokeless tobacco 2,087 20.1% 2,489 55.1% 4,576 39.3%
(426) (1372) (1798)
95% CI (18.4 to 21.8) (53.110 57.1) (37.910 40.6)
Ever use smokeless tobacco 2,087 10.9 2,489 34.4 4,576 23.7
products in past (228) (857) (1085)
95% CI (9.6 to 12.2) (32.51t036.3) (22.5t0 25.1)
Smoking Both current and ever 2,087 50.6 2,489 15.5 4,576 31.5
(1055) (384) (1439)
95% CI (48.5t052.8) (14.1t0 16.9) (30.4 10 32.9)
Smokeless Both current and ever 2,087 31.3 2,489 89.5 4,576 63
Smoking + (654) (2229) (2883)
Smokeless 95% CI (29.3t0 33.3) (88.3t090.7) (61.6 to 64.4)
Current 2,087 53.9 2,489 55.5 4,576 54.8
(1125) (1381) (2506)
95% CI (51.8 to 56.1) (53.5t0 57.5) (53.4 t0 56.2)
Ever 2,087 27.9 2,489 49.5 4,576 39.7
(584) (1232) (1816)
95% CI (26.05 to 29.91) (47.53 to 51.46) (38.26 t0 41.10)

Figures in parenthesis indicates number of subjects with the habit
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An increased statistically significant tobac-
co smoking rate among men (33.5%) was
noted when compared to women (0.4%),
(p <0.001). However, this was seen to be
reversed in smokeless tobacco consump-
tion, with 55.1% women consumers. Com-
paring the current and past tobacco (smo-
king and smokeless) consumption beha-
viors among both genders highlighted a
two-fold increase in current tobacco con-
sumption among the men (53.9% from
27.9%) (Table 1).

DISCUSSION

On average, a tobacco user loses 15 years of
his/her life (WHO Report on the Global
Tobacco Epidemic, 2008). The growing bur-
den of NCDs because of tobacco is estimated
to be six million deaths per year, with five
million deaths linked to direct tobacco smo-
king and the rest to second-hand smoking.
Several national-level efforts have been
made to collect data through various studies,
such as the National Family Health Survey
(NFHS-4) (Raj et al., 2021), Global Adult
Tobacco Survey (GATS) (Jangir et al., 2021),
Global School Personnel Survey (GSPS)
(Global School Personnel Survey), and
Global Health Professions Students Survey
(GHPSS) (Sinha et al., 2010), apart from
many cross-sectional studies carried out in
different parts of the country. These sta-
tistical data provide insights for policy-
making in public health sectors. Rural popu-
lations require different approaches of anti-
tobacco campaigns due to unique disparities
from urban life. The present study aimed to
evaluate tobacco burden in the rural areas of
Karnataka.

The study conducted by Sorensen et al
observed a higher prevalence amongst men
(current or past, 54%) than women (23%)
for tobacco smoking users, while women
used smokeless tobacco at a higher ratio
compared to men (Sorensen et al., 2005).
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The findings of the present study are agree-
ment with the findings of the above study.
The GATS-2 survey reported a lower preva-
lence in Karnataka compared to our study,
ie., 16.8% of men, 0.7% of women and a
total of 8.8% of adults currently smoke
tobacco; while 22.2% of men, 10.3% of
women and 16.3% of adults reported to
currently use smokeless tobacco (Jangir et
al., 2021).

This study observed that 10.9% of
men, 34.4% of women and 23.7% of adults
of both sexes reported ever using smokeless
tobacco products in the past, comparable to
a study conducted by Bhawna et al., 2013;
revealing females from rural areas con-
sumed more tobacco (23.7%) in contrast to
women in urban areas (11.8%). Use of smo-
keless tobacco in the rural areas was 20.0%
compared to 10.7% in urban areas; whereas
tobacco smoking was 2.3% in rural areas
compared to 0.7% among urban areas.

The gender-wise analysis of the data
revealed that among males, considering the
age groups, the prevalence of tobacco use
was highest among those aged 50-59 years
(43.3%) and lowest among those aged 30-39
years (20.6%), with a total prevalence of
33.5% in all age groups. The study conduc-
ted by Gupta et al., was at par with our
observations (Gupta et al., 2010). Likewise,
GATS-2 reported the highest incidence of
smoking and smokeless tobacco use among
<65 age groups in Karnataka (Jangir et al.,
2021).

Several studies from the literature
were on par with our observations pertain-
ing to educational status. The analysis con-
cludes that population with lower education
and income are more prone to consume
tobacco than the population with higher
learning and revenue (Sinha et al., 2014;
Prabhakar et al.,, 2012; Eek et al.,, 2010;
Thakur et al., 2011). Occupational status is a
conservative approach to a persons’ socio-
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economic grading and is closely associated
with working status than any other socio-
economic indicators (Laaksonen et al.,
2005). Several misperceptions pertaining to
tobacco use exist, such as it increases con-
centration, represses appetite, reduces an-
xiety, relaxes skeletal muscles, and stimula-
tes feelings of pleasure. Due to these percei-
ved benefits, consumption of tobacco is
highest among the labor classes and the
lower socioeconomic population (Ansari et
al.,, 2010; Thankappan and Thresia, 2007;
Fagan et al., 2007).

Study of GATS-2 in India highlighted
the prevalence of tobacco usage among di-
vorced and widowed, followed by married
individuals, and the least tobacco usage was
reported among single or unmarried indi-
viduals. The study also emphasized that ma-
rital status (married, widowed and single)
may differ with respect to men and women,
and stressed the need for a gender-wise
survey (Ruhil 2019). This disparity was also
observed in this study, where a higher pre-
valence of tobacco consumption was seen
among divorced/separated men (39.8%)
and married females (0.4%). No statistically
significant association was observed bet-
ween marital status and smoking habit
among females.

The lower-income, least educated and
the aged are more inclined towards the use
of smoking/smokeless tobacco. The Gover-
nment should amend the tobacco taxation
policy, as increased taxes will correspon-
dingly decrease tobacco affordability. Rural
India has greater predominance of smokers
compared to urban, however, currently, 19
tobacco cessation clinics are available in
India (with one cessation center in Benga-
luru, Karnataka) at the tertiary health care
level (Varghese et al., 2012). Wider availa-
bility and accessibility of cessation clinics
with trained healthcare workers benefits the
lesser privileged population with respect to

www.jepublichealth.com

economic status, qualification and employ-
ment. All tobacco policy, education pro-
grams, public health media, and messages
should direct their focus not only on smo-
king, but also on the consumption of smoke-
less tobacco, which has been observed to be
used more frequently (Koh and Sebelius,
2012).

To conclude, both genders currently
use smoke and smokeless forms of tobacco
in the rural community of Karnataka. A
higher prevalence of smoking tobacco was
found among men, whereas a higher ratio of
women preferred smokeless tobacco. Age
group between 50-59 years of age, illiterate
and divorced/widowed/separated individua-
als showed a greater prevalence of tobacco
habit compared to other determinants. Anti-
tobacco policy/campaigns should be design-
ed specific to the region and culture, to suc-
cessfully reach the rural community.

AUTHOR CONTRIBUTION
Dinesh Rajaram contribute to made concept,
design, data acquisition, data interpretation,
data analysis, manuscript preparation, ma-
nuscript revision, approval of final manu-
script. Shalini C Nooyi: contribute to made
concept, design, data acquisition, data inter-
pretation, data analysis, manuscript prepa-
ration, manuscript revision, approval of final
manuscript. Pruthvish S and Shalini
Pradeep who contribute to made concept,
design, data acquisition, data interpretation,
data analysis, manuscript preparation, ap-
proval of final manuscript. Anjana G: Data
acquisition, Data interpretation, Data ana-
lysis.

ACKNOWLEDGMENT
We sincerely thank the Indian Council of
Medical Research for funding, management
of Ramaiah Medical College and Hospitals
for laboratory, logistic and other support,
the Department of Health and Family Wel-

21



Rajaram et al./ Prevalence and Determinants of Smoking and Smokeless Tobacco in India

fare, Government of Karnataka, and Integra-
ted Child. Development Services Scheme
teams, Management of Yogi Narayana
Ashram, Kaiwara and the village leaders and
study subjects for their cooperation. We ex-
press our special gratitude to Dr. Murthy
N.S for his constant support and guidance.
Also, we would like to thank Dr. Vanitha
Gowda M.N and Dr. Krishna Murthy U for
their support throughout the research.

FUNDING AND SPONSORSHIP
This study is funded by the Indian Council of
Medical Research (Grant no: 5/4/1-6/12-
NCD-II dated 13/11/2013).

CONFLICT OF INTEREST
The authors declare that there are no com-
peting interests.

REFERENCE

Ansari ZA, Bano SN, Zulkifle M (2010). Pre-
valence of tobacco use among power
loom workers-A cross-sectional study.
Indian J Community Med. 35 (1): 34-
39. doi: 10.4103/0970-0218.62551.

Bhavya B, Nisha C, Ankit S, Joseph EN,
Anusha BK, Omkar P, Navya CJ, et al.
(2015). Tobacco use among adults and
its associated factors in a rural area in
Karnataka, India J Hum Health. 1(2):
56-59.

Bhawna G (2013). Burden of smoked and
smokeless tobacco consumption in
India-results from the global adult
tobacco survey India (GATS-India)-
2009-2010. Asian Pac J Cancer Prev.
14 (5): 3323-3329. doi: 10.7314/apjcp.-
2013.14.5.3323.

Eek F, Ostergren PO, Diderichsen F,
Rasmussen NK, Andersen I, Moussa K,
Grahn M (2010). Differences in socio-
economic and gender inequalities in
tobacco smoking in Denmark and
Sweden; a cross sectional comparison

www.jepublichealth.com

of the equity effect of different public
health policies. BMC Public Health 10
(1): 1-13. doi: 10.1186/1471-2458-10-9.

Fagan P, Shavers V, Lawrence D, Gibson JT,
Ponder P (2007). Cigarette smoking
and quitting behaviors among unem-
ployed adults in the United States.
Nicotine Tob Res. 9 (2): 241-248. doi:
10.1080/14622200601080331.

GSPS (2020). Global Tobacco Surveillance
System (GTSS) - Global School Per-
sonnel Survey (GSPS). Available from:
https://chronicdata.cdc.gov/Global-S-
urvey-Data/Global-Tobacco-Surveilla-
nce-System-GTSS-Global-Sch/5hns-
mweci. [Date of access: 6th July 2020]

Gupta V, Yadav K, Anand K (2010). Patterns
of tobacco use across rural, urban, and
urban-slum populations in a north
Indian community. Indian J Commu-
nity Med. 35 (2): 245-251. doi: 10.41-
03/0970-0218.66877.

Jangir NK, Singh A, Jain P, Khemka S
(2021). The predictive value of depth
of invasion and tumor size on risk of
neck node metastasis in squamous cell
carcinoma of the oral cavity: A pros-
pective study. J Cancer Res Ther. doi:
10.4103/jcrt.JCRT_783_20.

Jha P, Jacob B, Gajalakshmi V, Gupta PC,
Dhingra N, Kumar R, Sinha DN, et al.
(2008). A nationally representative
case—control study of smoking and
death in India. New Engl. J. Med. 358
(11): 1137-1147. doi: 10.1056/NEJMsa-
0707719.

Koh HK, Sebelius KG (2012) Ending the
tobacco epidemic. JAMA. 308 (8): 767
-768. doi: 10.1001/jama.2012.9741.

Laaksonen M, Rahkonen O, Karvonen S,
Lahelma E (2005). Socioeconomic
status and smoking: analysing inequa-
lities with multiple indicators. Eur. J.
Public Health 15 (3): 262-269. doi: 10.-
1093/eurpub/cki1is.

22



Rajaram et al./ Prevalence and Determinants of Smoking and Smokeless Tobacco in India

Lee K, Freudenberg N, Zenone M, Smith J,
Mialon M, Marten R, Lima JM, et al.
(2022). Measuring the commercial
determinants of health and disease: a
proposed framework. Int. J. Health
Serv. 52 (1) :115-128. doi: 10.1177/002-
07314211044992.

Neelopant SA, Ashtagi GS (2016). Prevalen-
ce of smoking and smokeless forms of
tobacco use in adults more than 18
years in an urban area. Int. J. Sci. Stu-
dy 3 (11): 228-232. doi: 10.17354/ijss/-
2016/91.

Pednekar M, Nagler ME, Pawar P, et al.
(2016). The prevalence of tobacco use
among manufacturing workers: Find-
ings from the baseline survey of the
Mumbai worksite tobacco control
study. Prev Med. 3: 1-10.

Prabhakar B, Narake SS, Pednekar MS
(2012). Social disparities in tobacco
use in India: the roles of occupation,
education and gender. Indian J Can-
cer. 49 (4): 401-410. doi: 10.21767/25-
72-5483.100003.

Raj K, Chaurasia R, Singh AK (2021).
Assessment of family welfare services
with respect to couple-years of protec-
tion in a primary health center of Vara-
nasi, Uttar Pradesh. J Public Health
Prim Care. 2 (1): 10-14. doi: 10.4103/-
jphpc.jphpc_30_20.

Ruhil R (2019). Sociodemographic determi-
nants of tobacco use in India: Risks of
risk factor—An analysis of global adult
tobacco survey India 2016-2017. SAGE
Open 9 (2): 1-10. doi: 10.1177/21582-
44019842447.

Sinha DN, Palipudi KM, Gupta PC, Singhal
S, Ramasundarahettige C, Jha P,
Indrayan A, et al. (2014). Smokeless
tobacco use: a meta-analysis of risk
and attributable mortality estimates
for India. Indian J Cancer 51 (5): 73-

77. doi: 10.4103/0019-509X.147477.

www.jepublichealth.com

Sinha DN, Singh G, Gupta PC, Pednekar M,
Warrn CW, Asma S, Lee J (2010).
Linking India global health professions
student survey data to the world health
organization framework convention on
tobacco control. Indian J Cancer 47
(5): 30-34. doi: 10.4103/0019-509X.6-
5177.

Sorensen G, Gupta PC, Pednekar MS
(2005). Social disparities in tobacco
use in Mumbai, India: the roles of
occupation, education, and gender. Am
J Public Health. 95(6): 1003-1008.
doi: 10.2105/AJPH.2004.045039.

Thakur JS, Garg R, Narain JP, Menabde N
(2011). Tobacco use: a major risk fac-
tor for non-communicable diseases in
South-East Asia region. Indian J Pu-
blic Health 55 (3): 155-160. doi: 10.41-
03/0019-557X.89943.

Thankappan KR, Thresia CU (2007). Tobac-
co use & social status in Kerala. Ind J
Med Res. 126 (4): 300-308.

Varghese C, Kaur J, Desai NG, Murthy P,
Malhotra S, Subbakrishna DK, Prasad
VM, et al. (2012). Initiating tobacco
cessation services in India: challenges
and opportunities. WHO South East
Asia J Public Health 1(2): 159-168. doi:
10.4103/2224-3151.206929.

WHO (2020). Report on the Global Tobacco
Epidemic, 2008: The MPOWER
package. [Internet]. Available from:
https://apps.who.int/iris/bitstream/h
andle/10665/43818/9789241596282__
eng.pdf;jsessionid=3CC8CCEC95FBC
E92F0B464EC2526A1E8?sequence=1.
[Date of access: 6th July 2020]

WHO (2020). WHO STEPS Instrument
Question-by-Question Guide (Core
and Expanded). Available from:
https://www.who.int/ncds/surveillanc
e/steps/instrument/Q-by-Q_STEPS_ -
Instrument_V3.2.pdf. [Date of access:
6th July 2020].

23



Rajaram et al./ Prevalence and Determinants of Smoking and Smokeless Tobacco in India

Yuvaraj BY, Mane VP, Anilkumar L, Biradar
M, Nayaka V, Sreenivasamurthy R
(2020). Prevalence of consumption of
smokeless tobacco products and expo-
sure to second-hand smoke among

www.jepublichealth.com

women in the reproductive age group
in a rural area of Koppal, Karnataka.
Indian J. Community Med. 45 (1): 92-
95. doi: 10.4103/ijem.IJCM_88_19.

24



