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Abstract

Background: Tobacco consumption causes almost 638,000 premature deaths per year in India. This study sought
to examine the prevalence and determinants of tobacco use among men in India.

Methods: We analyzed data from the fourth round of the National Family Health Survey in India. These nationally
representative cross-sectional sample data were collected from January 20, 2015, to December 4, 2016. A total of
112,122 men aged 15–54 years were included in this study. Primary outcomes were tobacco use categorized into
smoking, smokeless, any tobacco, and both smoked and smokeless tobacco use. Complex survey design and
sampling weights were applied in both the descriptive analyses and logistic regression models. We present the
findings using odds ratios.

Results: The prevalence of tobacco use among men in India for the studied period was 45.5% (95% CI 44.9–46.1),
smoking was 24.6% (95% CI 24.1–25.1), smokeless tobacco use was 29.1% (95% CI 28.6–29.6), and both smoked and
smokeless tobacco use was 8.4% (95% CI 8.1–8.7). The prevalence of tobacco use among men was higher among
the elderly, separated/divorced/widowed individuals, those with lower education and wealth status, alcohol
consumers, manual workers, and residents of the northeast region. Multivariate analysis showed that age, lower
education, occupation, region, alcohol consumption, separated/divorced/widowed status, and economic status
were substantially associated with tobacco use among Indian men.

Conclusions: Innovative and cost-effective strategies targeting high-risk groups are crucial to curbing the tobacco
epidemic in India. Anti-smoking campaigns should also focus on mitigating alcohol abuse. Reducing tobacco
marketing and implementing formal education about the dangers of tobacco use, progressive taxing, packaging,
and labeling of tobacco products and price strategies should be harmonized in legal provisions.
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Background
Tobacco consumption causes 8 million deaths every year
worldwide [1]. Premature deaths attributable to tobacco
are rising, an estimated 10 million deaths per year glo-
bally by 2030, while 70% of total deaths contributed by

developing countries [2]. The chance of non-
communicable diseases (NCDs), such as cardiovascular,
respiratory diseases, and cancer, increased by smoking.
Parental smoking is responsible for newborn death due
to sudden infant death syndrome (SIDS), complications
of low birth weight, prematurity, and other conditions
[3, 4]. Along with the health burden, the economic loss
attributable to smoking increased to a great extent which
was equivalent to 1.8% of the world’s annual gross
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domestic product (GDP). The burden was substantially
shared by developing countries [5].
The tobacco situation in India is more complex than

any other country in the world with the use of a variety
of smoking and smokeless tobacco products and a num-
ber of mixtures. Moreover, in India, many of these to-
bacco products are manufactured in cottage and small-
scale industries [6]. In this second-largest tobacco-
producing country, a total estimated 638,000 premature
deaths per year occurred due to tobacco consumption
[7]. India lost US$ 22.4 billion for all disease manage-
ment caused by tobacco use in 2011 [8]. According to a
recent study, the prevalence of tobacco use in India was
11.6%. Age, sex, education, wealth status, and alcohol
consumers were associated with tobacco use in India [9].
Some other studies also measured the prevalence and
factors of tobacco in India [10–13]. However, the evi-
dence of tobacco consumption specifically among men
in India is sparse and old. Some studies were conducted
considering only one state with a limited scale [14, 15].
It is essential to understand the updated prevalence of
tobacco use among men and its distribution and associ-
ation between different population groups in this hetero-
geneous country to adjust and develop relevant health
policy and interventions. The aims of this study are to
measure the prevalence of tobacco use among men in
India and the patterns of association of tobacco use with
socio-demographic characteristics.

Methodology
Study design and population
We analyzed data originated from the fourth round of
the National Family Health Survey (NFHS-4), a large-
scale cross-sectional survey conducted in all 29 states
and seven union territories in India [16]. Data were col-
lected from January 20, 2015, to December 4, 2016. The
NFHS-4 was performed using a 2-stage stratified survey
designed with rural and urban stratification. In the first
stage, a total of 28,586 primary sampling units (census
enumeration blocks) listed in 2011 census data were
identified. After listing all residential households, a fixed
number of 22 households were selected in each primary
sampling unit using systematic random sampling in the
second stage. All women aged 15–49 years in the se-
lected households were eligible to take part in the sur-
vey. In men’s survey, all men aged 15–54 who resided
the night in a random subsample of 15% of these house-
holds were invited to participate. The household re-
sponse rate was nearly 98%, and the individual response
rate was 92% among eligible men. A total of 112,122
men aged 15–54 years were interviewed in the NFHS-4
who were recruited in this study. The details of the se-
lection process are provided in the final report of NFHS-
4 [16].

Outcomes
The primary outcome of this study was “tobacco use”.
The status of tobacco use of respondents measured by
asking questions, such as does he use tobacco? What
types of tobacco he does use? The primary outcome was
further categorized into “any tobacco,” “smoking,”
“smokeless tobacco (SLT),” and “both smoked and
smokeless tobacco.” The respondent was classified under
the “smoking” group when he reported smoking ciga-
rettes or bidis (hand-rolled cigarettes) or cigar or pipe or
hookah. If the men responded used chewing tobacco or
snuff or gutkha/paan masala or paan with tobacco or
khaini, he was categorized as an SLT group. Further, the
participant was classified as any tobacco user if he used
any type of tobacco and classified as both smoked and
smokeless tobacco user if he used both smoked tobacco
and SLT.

Socio-demographic variables
We identified all the independent variables from the
NFHS-4 survey related to men that we considered to be
useful for fulfilling the aim of the study, which were
identified based on the previously published studies and
similar studies [9, 10, 12, 13]. Variables were categorized
into four major levels—demographic, socio-economic,
spatial, and access to information. Demographic factors
included age of participants (15–24, 25–34, 35–44, and
45–54 years) and marital status (single, married, and sep-
arated/divorced/widow). Education (no education, pri-
mary, secondary, higher), occupation (not working,
professional/technical/managerial/clerical/sale/services,
agriculture, and skilled/unskilled manual), household’s
wealth index (poorest, poorer, middle, richer, and rich-
est), alcohol-consuming (yes or no), and ethnicity (caste,
tribe, and no caste/tribe) were included in socio-
economic factors. Spatial factors were the place of resi-
dence (urban and rural) and regions. We categorized all
twenty-nine states and seven union territories into the
six administrative regions, including south, west, north-
east, east, central, and north [17]. The frequency of read-
ing newspapers, watching television, and listening to the
radio was grouped into access to information category.

Statistical analyses
We conducted descriptive analyses using frequencies
and proportions to quantify the distribution of the study
population. We computed prevalence and proportion es-
timates with a 95% confidence interval. The prevalence
was weighted using sampling weights mentioned in the
dataset. The chi-squared test was conducted to explore
the association of different forms of tobacco use with
socio-demographic exposures. The association of the
socio-demographic exposures and outcomes (smoking,
SLT, any tobacco, and both smoked and SLT) was
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analyzed using logistic regression models to compute
unadjusted and adjusted odds ratios (ORs) and 95% con-
fidence interval (CI) and p value. Bivariate analysis was
done between outcomes (smoking, SLT, any tobacco,
and both smoked and SLT) and the socio-demographic
exposures. We adjusted all selected socio-demographic
exposures in multivariate regression model. We used
survey analysis procedures in R statistical software ver-
sion 4.0 accounting for the complex sampling design
and sampling weights in all analyses described here, in-
cluding these estimates and p value. p values of less than
0·05 were considered as significant.

Ethical approval
This study is a secondary analysis based on the National
Family Health Survey dataset which is available in the
public domain. We applied for the NFHS-4 dataset stat-
ing the aims and objectives and granted approval.

Results
Socio-demographic characteristics of respondents
Of 112,122 men in India aged 15–54 years included in
this study, 31.5% were from the 15–24 years age group
(Table 1). Six out of ten men (63.1%) were married and
57.1% had completed secondary education. The highest
proportion of the population was agriculture workers.
The majority (89.6%) belonged to the caste ethnicity.
Most of the respondents (81.5%) were from the Hindu
religion. The proportion of the richest group (23.3%) is
slightly higher than in other economic groups. In spatial
factors, 61.7% of respondents lived in a rural area, and
23.9% were from southern regions (Table 1).

Prevalence of different forms of tobacco use
The overall prevalence of any forms of tobacco use
among men in India was 45.5% (95% CI 44.9–46.1). The
prevalence of smoking and smokeless tobacco was 24.6%
(95% CI 24.1–25.1) and 29.1% (95% CI 28.6–29.6) re-
spectively while 8.4% (95% CI 8.1-8.7) men in India used
both smoked and smokeless tobacco (Fig. 1).
Tables 1 and 2 list the weighted estimates of the

prevalence with 95% CI, p value, and frequency of to-
bacco use by socio-demographic characteristics. The
prevalence of tobacco use increased with age. Similarly,
separated/divorced/widow men used tobacco signifi-
cantly higher than single and married men. However,
the proportion of using tobacco decreased with a higher
education level. The prevalence of tobacco use was
higher among manual workers, men with poorest eco-
nomic status, and who were from the rural and north-
east regions. A substantially greater proportion of men
who consumed alcohol used any tobacco (70.9%; 95% CI
69.9–71.9; p < 0.001). Muslim men smoked higher,
whereas men from the Hindu religion used smokeless

tobacco more. The respondents from the tribe ethnicity
used smokeless, any forms of tobacco, and both smoked
and smokeless tobacco higher than the other two ethnic
groups; however, men who have no caste/tribe used
smoked tobacco more.

Factors associated with smoking and smokeless tobacco
use
Table 3 presents the finding of an unadjusted and ad-
justed model showing the association of factors with
smoking and smokeless tobacco (SLT) use among Indian
men. The strength of the association of smoking in-
creased with age while the adjusted odds ratio of using
SLT decreased with age. The adjusted odds ratio of
smoking was 2.46 (95% CI 2.21–2.74) among 45–54
years old men, and SLT use had an AOR (adjusted odds
ratio) of 1.43 (95% CI 1.33–1.55) among men aged 25–
34 years. Education level had a protective effect on
smoking and SLT use; however, the association of pri-
mary level education became insignificant in the
adjusted model. Manual work correlated to smoking
(AOR = 1.55; 95% CI 1.40–1.72) and SLT use (AOR
2.25; 95% CI 2.07–2.45). Both unadjusted and adjusted
models showed consuming alcohol associated with
smoking and SLT use. The men in households with rich-
est economic status were less likely being SLT user (un-
adjusted odds ratio = 0.191; 95% CI 0.175–0.209 and
AOR = 0.437; 95% CI 0.386–0.495). The magnitude of
the north-east region was stronger for using smoking
and SLT in both bivariate and multivariate models. Sep-
arated/divorced/widow, no caste/tribe, Muslim, urban
residents were positively associated with smoking,
whereas, tribe ethnicity and other religions had a pro-
tective effect on smoking. Respondents from no caste/
tribe and other religious groups had lower odds of SLT
consuming.
In access to information, watching television and lis-

tening to radio significantly correlated with smoking in
the adjusted model; however, the magnitude was much
weaker. The association of reading newspapers or maga-
zines at less than or at least once a week with smoking
became insignificant in the adjusted model. Reading
newspapers and listening to the radio at least once a
week and almost every day had a protective impact on
SLT use while the association of watching television with
SLT use was insignificant in the multivariate regression
model.

Factors associated with any tobacco and both smoked
and smokeless tobacco use
Table 4 shows the findings of bivariate and multivariate
regression of the factors associated with any forms of to-
bacco use and the dual use of smoked and SLT among
Indian men. Age was positively associated with using
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Table 1 Characteristics of the study population and prevalence of smoke and smokeless tobacco use among Indian men by socio-
demographic characteristics, India 2015–2016a

Factors Smoking Smokeless

Total N (%)b n (%)b p value % (95% CI) n (%)b p value % (95% CI)

Overall 112,122 (100) 27,563 (100) 24.6 (24.1–25.1) 32,621 (100) 29.1 (28.6–29.6)

Demographic factors

Age of the respondents P < 0.001 P < 0.001

15–24 35,364 (31.5) 4570 (16.6) 12.9 (12.3–13.6) 6773 (20.8) 19.2 (18.5–19.8)

25–34 30,775 (27.5) 7742 (28.1) 25.2 (24.2–26.1) 10,373 (31.8) 33.7 (32.8–34.6)

35–44 25,821 (23.0) 7989 (29.0) 30.9 (30.0–31.9) 9075 (27.8) 35.1 (34.2–36.1)

45–54 20,162 (18.0) 7261 (26.3) 36.0 (35.0–37.1) 6401 (19.6) 31.7 (30.8–32.7)

Marital status P < 0.001 P < 0.001

Single 39,763 (35.5) 5761 (20.9) 14.5 (13.8–15.2) 7272 (22.3) 18.3 (17.6–19.0)

Married 70,781 (63.1) 21,111 (76.6) 29.8 (29.2–30.5) 24,669 (75.6) 34.9 (34.2–35.5)

Separated/divorced/widow 1578 (1.4) 690 (2.5) 43.7 (39.7–47.8) 681 (2.1) 43.1 (39.2–47.2)

Sociocultural factors

Education P < 0.001 P < 0.001

No education 14,590 (13.0) 5922 (21.5) 40.6 (39.3–41.8) 6305 (19.3) 43.2 (41.9–44.6)

Primary 14,091 (12.6) 5068 (18.4) 36.0 (34.8–37.2) 5879 (18.0) 41.7 (40.4–43.0)

Secondary 64,010 (57.1) 13,646 (49.5) 21.3 (20.7–21.9) 17,798 (54.6) 27.8 (27.2–28.4)

Higher 19,431 (17.3) 2928 (10.6) 15.1 (14.0–16.1) 2639 (8.1) 13.6 (12.8–14.3)

Occupation P < 0.001 P < 0.001

Not working 24,623 (22.0) 2941 (10.7) 11.9 (11.3–12.7) 3346 (10.3) 13.6 (13.0–14.2)

Professional/technical/managerial/services 28,191 (25.2) 6675 (24.3) 23.7 (22.7–24.7) 6655 (20.4) 23.6 (22.7–24.6)

Agriculture 30,202 (27.0) 8981 (32.6) 29.7 (28.9–30.6) 11,278 (34.6) 37.3 (36.5–38.2)

Skilled/unskilled manual 28 911 (25.8) 8907 (32.4) 30.8 (29.8–31.8) 11,290 (34.7) 39.0 (37.9–40.2)

Ethnicity p < 0.001 P < 0.001

Caste 99,554 (89.6) 23,909 (87.7) 24.0 (23.5–24.6) 28,489 (88.3) 28.6 (28.1–29.2)

Tribe 7003 (6.3) 1860 (6.8) 26.6 (25.1–28.0) 2,884 (8.9) 41.2 (39.2–43.1)

No caste/tribe 4595 (4.1) 1490 (5.5) 32.4 (29.6–35.3) 905 (2.8) 19.7 (17.4–22.1)

Consuming alcohol p < 0.001 P < 0.001

No 79036(70.5) 12281 (44.6) 15.5 (15.1–16.0) 18,597 (57.0) 23.5 (23.0–24.1)

Yes 33086(29.5) 15282 (55.4) 46.2 (45.1–47.2) 14,023 (43.0) 42.4 (41.4–43.4)

Religion p < 0.001 P < 0.001

Hindu 91,390 (81.5) 22,278 (80.8) 24.4 (23.8–24.9) 27,428 (84.1) 30.0 (29.4–30.6)

Muslim 14,790 (13.2) 4083 (14.8) 27.6 (26.1–29.2) 4018(12.3) 27.2 (25.6–28.8)

Others 5942(5.3) 1202 (4.4) 20.2 (18.6–21.9) 1175(3.6) 19.8 (18.2–21.4)

Household’s wealth index P < 0.001 P < 0.001

Poorest 16,441 (14.7) 5104 (18.5) 31.0 (30.0–32.1) 8045 (24.7) 48.9 (47.7–50.1)

Poorer 20,904 (18.6) 5992 (21.7) 28.7 (27.6–29.7) 7986 (24.5) 38.2 (37.2–39.2)

Middle 23,687 (21.1) 6011 (21.8) 25.4 (24.5–26.2) 6857 (21.0) 29.0 (28.0–29.9)

Richer 24,976 (22.3) 5669 (20.6) 22.7 (21.7–23.7) 5692 (17.4) 22.8 (21.9–23.7)

Richest 26,114 (23.3) 4787 (17.4) 18.3 (17.1–19.6) 4039 (12.4) 15.5 (14.5–16.5)

Spatial factors

Place of residence P < 0.001 P < 0.001

Rural 69,170 (61.7) 17,688 (64.1) 25.6 (25.0–26.1) 22,674 (69.5) 32.8 (32.2–33.3)
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any forms of tobacco, and the direction continued stead-
ily in the adjusted model. Men aged 45–54 years had
around two times odds (AOR = 2.14; 95% CI 1.96–2.35)
than men aged 15–24 years old. Compared with single
men, the individuals who were separated/divorced/
widow had higher odds (AOR = 2.13; 95% CI 1.68–2.70)
of being a tobacco user. Education level has inversely
correlated with tobacco use among Indian men. The ad-
justed odds were 0.444 (95% CI 0.398–0.496) among
men with higher education. The respondents who
worked in any occupations had a higher odds ratio than
the men who did not work. The odds ratio of using to-
bacco was 4.54 (95% CI 4.30–4.80) among alcohol con-
sumers in the unadjusted model; however, the ratio
(AOR = 5.22; 95% CI 4.88–5.59) was greater in the ad-
justed model. Household wealth status was negatively

associated with any forms of tobacco use. The odds ratio
of using tobacco in the highest quintile of household
wealth was 0.482 (95% CI 0.435–0.534) in the multivari-
ate model. Respondents from the north-east region were
more likely (AOR = 5.22, 95% CI 4.57–5.98) to be a to-
bacco user. Reading the newspaper, at least once a week
and almost every day associated with tobacco use in the
adjusted model, whereas, the association with watching
television or listening radio was insignificant. The associ-
ation of using tobacco use with different ethnic groups,
religions, and living in urban areas was found insignifi-
cant in our multivariate regression analysis.
Most of the variables that were associated with any to-

bacco use significantly were also correlated with both
smoked and smokeless tobacco (SLT) use. For example,
increasing age, lower education, working in any

Table 1 Characteristics of the study population and prevalence of smoke and smokeless tobacco use among Indian men by socio-
demographic characteristics, India 2015–2016a (Continued)

Factors Smoking Smokeless

Total N (%)b n (%)b p value % (95% CI) n (%)b p value % (95% CI)

Overall 112,122 (100) 27,563 (100) 24.6 (24.1–25.1) 32,621 (100) 29.1 (28.6–29.6)

Urban 42,952 (38.3) 9875 (35.9) 23.0 (22.0–24.0) 9947(30.5) 23.2 (22.1–24.2)

Region P < 0.001 P < 0.001

South 26,759 (23.9) 6708 (24.3) 25.1 (23.9–26.3) 2444 (7.5) 9.1 (8.5–9.8)

West 20,590 (18.3) 2709 (9.8) 13.2 (12.0–14.4) 7340 (22.5) 35.6 (33.9–37.4)

North-east 3693 (3.3) 1444 (5.2) 39.1 (37.3–40.9) 1729 (5.3) 46.8 (44.9–48.7)

East 21,051 (18.8) 5943 (21.6) 28.2 (26.9–29.6) 8166 (25.0) 8.8 (37.3–40.3)

Central 24,117 (21.5) 6434 (23.4) 26.7 (26.0–27.4) 10,341 (31.7) 42.9 (42.0–43.8)

North 15,912 (14.2) 4324 (15.7) 27.2 (26.3–28.1) 2600 (8.0) 16.3 (15.5–17.2)

Access to information

Reading newspaper or magazine P < 0.001 P < 0.001

Not at all 35,378 (31.6) 11,591 (42.1) 32.8 (31.9–33.6) 14085 (43.2) 39.8 (38.9–40.7)

Less than once a week 16,370 (14.6) 3852 (14.0) 23.5 (22.5–24.6) 5424 (16.6) 33.1 (31.9–34.3)

At least once a week 22,906 (20.4) 5026 (18.2) 21.9 (21.1–22.8) 6132 (18.8) 26.8 (25.9–27.7)

Almost every day 37,468 (33.4) 7093 (25.7) 18.9 (18.0–19.9) 6980 (21.4) 18.6 (17.9–19.4)

Frequency of watching television P < 0.001 P < 0.001

Not at all 15,112 (13.5) 4289 (15.6) 28.4 (27.4–29.4) 6519 (20.0) 43.1 (41.9–44.3)

Less than once a week 10,419 (9.3) 2922 (10.6) 28.0 (26.9–29.2) 4400 (13.5) 42.2 (40.8–43.7)

At least once a week 16,911 (15.1) 4543 (16.5) 26.9 (25.8–27.9) 5836 (17.9) 34.5 (33.3–35.7)

Almost every day 69,680 (62.1) 15,808 (57.3) 22.7 (22.0–23.3) 15,866 (48.6) 22.8 (22.2–23.4)

Frequency of listening radio P = 0.006 P < 0.001

Not at all 78,919 (70.4) 19,143 (69.5) 24.3 (23.7–24.8) 24,048 (73.7) 30.5 (29.8–31.1)

Less than once a week 9947 (8.9) 2668 (9.7) 26.8 (25.4–28.3) 3197 (9.8) 32.1 (30.6–33.7)

At least once a week 14,922 (13.3) 3782 (13.7) 25.3(23.9–26.8) 3696 (11.3) 24.8 (23.4–26.1)

Almost every day 8334 (7.4) 1969 (7.1) 23.6(22.1–25.2) 1679 (5.1) 20.1 (18.7–21.6)
aData are from the fourth Indian National Family Health Survey. Frequency and prevalence with 95% CIs in parentheses are shown. All data are weighted to
account for survey design. P value was calculated through the chi-square test
bColumn percentages
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occupations, higher economic status, drinking alcohol,
urban residents, and regions. However, the correlation
of different ethnic groups, various religions, and lis-
tening radio with both smoked and SLT using be-
came significant. Compared with caste, respondents
with the tribe and no caste/tribe had lower odds of
dual-use. The adjusted odds ratio of both smoked and
SLT use was 1.13 times in the urban area. Men from
Muslim religions were more likely (AOR = 1.37; 95%
CI 1.23–1.52) being dual users while opposite situa-
tions were found among men from other religions
(AOR = 0.763; 95% CI 0.651–0.895).

Discussion
This study gives a comprehensive picture of the preva-
lence and determinants of tobacco use among Indian
men aged 15–54 years using a recent national survey.
Almost one in every two men (45.5%) used tobacco in
2015–2016 in India. Age, lower education, occupation,
region, alcohol consumption, separated/divorced/
widowed men, and richest economic status substantially
had a stable association with all four groups of tobacco
use described in this study. The magnitude and correl-
ation of other selected variables differ according to the
forms of tobacco use described below. The findings of
the studies from India [9], Nepal [18], Afghanistan [19],
and Ethiopia [20] are coherent with the finding of our
study.

Prevalence of different forms of tobacco use
Around one-fourth of men use smoking (24.6%) and
one-third used SLT (29.1%) while one in every ten
men used both smoked and SLT (8.4%). The preva-
lence of all groups of tobacco use is decreasing in
India in the last two decades [11, 13]. The prevalence
of smoking (27.3%), SLT (40.2%), and any form of to-
bacco (52.3%) was higher in the neighboring country,
Nepal [18]. Our study found that the prevalence of
smoking was lower than the proportion of SLT use.
The result is consistent with the finding of other
studies conducted in India [13, 21].
Tobacco use was more prevalent among men in the

older group, lower wealth status and education, manual
occupation, separated/divorced/widowed, alcohol con-
sumer, residents of the rural area and north-east region,
and less access to information. Studies conducted in
India found that increasing age, living in rural areas, low
education, and economic status increased tobacco use
[11, 13, 22]. Khanal et al. [22] also found that tobacco
use was more prevalent among men who have less ac-
cess to information and have manual working status.
The residence of the north-east region was more preva-
lent to being a tobacco user also as reported by another
Indian study [13]. Smoking was more common among
respondents from Muslim religion and ethnic groups
having no caste/tribe. The finding is coherent with an
Indian study [11].

Fig. 1 Prevalence of tobacco use among men in India, NFHS-4, 2015–2016
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Table 2 Characteristics of the study population and prevalence of any tobacco and both smoked and smokeless tobacco use
among Indian men by socio-demographic characteristics, India 2015–2016a

Factors Any tobacco Both smoked and smokeless

Total N (%)b n (%)b p value % (95% CI) n (%)b p value % (95% CI)

Overall 112,122 (100) 51,039 (100) 45.5 (44.9–46.1) 9398 (100) 8.4 (8.1–8.7)

Demographic factors

Age of the respondents P < 0.001 P < 0.001

15–24 35,364 (31.5) 9656 (18.9) 27.3 (26.5–28.1) 1731 (18.4) 4.9 (4.6–5.2)

25–34 30,775 (27.5) 15,269 (29.9) 49.6 (48.6–50.7) 2922 (31.1) 9.5 (9.0–10.0)

35–44 25,821 (23.0) 14,486 (28.4) 56.1 (55.1–57.1) 2653 (28.2) 10.3 (9.8–10.8)

45–54 20,162 (18.0) 11,628 (22.8) 57.7 (56.6–58.8) 2092 (22.3) 10.4 (9.8–11.0)

Marital status P < 0.001 P < 0.001

Single 39,763 (35.5) 11,092 (21.7) 27.9 (27.1–28.7) 1993 (21.2) 5.0 (4.7–5.4)

Married 70781 (63.1) 38,843 (76.1) 54.9 (54.2–55.6) 7134 (75.9) 10.1 (9.7–10.4)

Separated/divorced/widowed 1578 (1.4) 1104 (2.2) 70.0 (66.2–73.5) 272 (2.9) 17.2 (14.5–20.1)

Sociocultural factors

Education P < 0.001 P < 0.001

No education 14,590 (13.0) 9985 (19.6) 68.4 (67.2–69.7) 2275 (24.2) 15.6 (14.7–16.5)

Primary 14,091 (12.6) 9145 (17.9) 64.9 (63.7–66.1) 1861 (19.8) 13.2 (12.5–14.0)

Secondary 64,010 (57.1) 26,934 (52.8) 42.1 (41.4–42.7) 4651 (49.5) 7.3 (7.0–7.6)

Higher 19,431 (17.3) 4975 (9.7) 25.6 (24.4–26.8) 611 (6.5) 3.1 (2.8–3.5)

Occupation P < 0.001 P < 0.001

Not working 24,623 (22.0) 5449 (10.7) 22.1 (21.3–23.0) 881 (9.4) 3.6 (3.3–3.9)

Professional/technical/managerial/services 28,191 (25.2) 11,454 (22.5) 40.6 (39.5–41.8) 1910 (20.4) 6.8 (6.3–7.3)

Agriculture 30,202 (27.0) 17,144 (33.6) 56.8 (55.9–57.6) 3208 (34.1) 10.6 (10.1–11.1)

Skilled/unskilled manual 28,911 (25.8) 16,895 (33.2) 58.4 (57.4–59.5) 3384 (36.1) 11.7 (11.1–12.3)

Ethnicity P < 0.001 P < 0.001

Caste 99,554 (89.6) 44,383 (87.9) 44.6 (44.0–45.2) 8198 (88.3) 8.2 (8.0–8.5)

Tribe 7003 (6.3) 4010 (7.9) 57.3 (55.4–59.1) 795 (8.6) 11.4 (10.4–12.3)

No caste/tribe 4595 (4.1) 2116 (4.2) 46.0 (43.2–48.9) 287 (3.1) 6.2 (5.1–7.5)

Consuming alcohol P < 0.001 P < 0.001

No 79,036 (70.5) 27,582 (54.0) 34.9 (34.3–35.5) 3433 (36.5) 4.3 (4.1–4.6)

Yes 33,086 (29.5) 23,457 (46.0) 70.9 (69.9–71.9) 5965 (63.5) 18.0 (17.4–18.7)

Religion P < 0.001 P = 0.075

Hindu 91,390 (81.5) 42,115 (82.5) 46.1 (45.4–46.7) 7831 (83.3) 8.6 (8.3–8.9)

Muslim 14,790 (13.2) 6903 (13.5) 46.7 (44.8–48.6) 1207 (12.9) 8.2 (7.5–8.9)

Others 5942 (5.3) 2021 (4.0) 34.0 (32.2–35.9) 359 (3.8) 6.0 (5.3–6.9)

Household’s wealth index P < 0.001 P < 0.001

Poorest 16,441 (14.7) 10,552 (20.7) 64.2 (63.1–65.3) 2671 (28.4) 16.2 (15.5–17.0)

Poorer 20,904 (18.6) 11,693 (22.9) 55.9 (54.8–57.0) 2369 (25.2) 11.3 (10.7–11.9)

Middle 23,687 (21.1) 11,038 (21.6) 46.6 (45.6–47.6) 1883 (20.0) 8.0 (7.5–8.4)

Richer 24,976 (22.3) 9923 (19.4) 39.7 (38.6–40.8) 1467 (15.6) 5.9 (5.4–6.3)

Spatial factors

Place of residence P < 0.001 P < 0.001

Rural 69,170 (61.7) 34,004 (66.6) 49.2 (48.6–49.8) 6579 (70.0) 9.5 (9.2–9.8)

Urban 42,952 (38.3) 17,035 (33.4) 39.7 (38.5–40.8) 2820 (30.0) 6.6 (6.1–7.1)
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Factors associated with tobacco use
The strength of the association of consuming alcohol
and residing in the north-east region with tobacco use
was stronger than other variables. The magnitude of al-
cohol consumption was stronger for smoking than
smokeless tobacco use. Tang et al. [23] also showed a
similar finding in Ethiopia. People who consume alcohol
more tend to smoke more [15]. Similarly, smokers have
2.7 times more risk to be alcohol users than men who
do not smoke. Control programs of alcohol abuse should
not be isolated from the tobacco control program [24].
A higher association of tobacco use with the north-east
region is due to the significant effects of peers and cul-
tural acceptance of tobacco using in the north-east re-
gion [25].
The men who were engaged in manual work were

more prone to be a tobacco user. High working hours
and working conditions would be a possible cause for

more tobacco use among this group [26]. On the other
hand, people who engaged in professional work tend to
avoid tobacco use in some office settings [15]. Increasing
age positively correlated with smoking, any tobacco, and
dual-use. Similar findings were reported by studies from
India [15] and Ethiopia [27, 28]. The longer period for
the trial of tobacco consumption is one reason for
higher users among elders [28].
Higher education and economic status had a strong

protective effect on tobacco use. Recent studies in India
also reported that higher education and wealth status
correlated with tobacco use [9, 12]. Highly educated
men usually have better self-efficacy, healthy behavior,
and high access to information [15]. Men with poor
wealth quintiles have a lack of awareness of tobacco haz-
ards, and the economic burdens and stress trigger them
to use tobacco [29]. Additionally, respondents who are
separated/divorced/widowed during the study period

Table 2 Characteristics of the study population and prevalence of any tobacco and both smoked and smokeless tobacco use
among Indian men by socio-demographic characteristics, India 2015–2016a (Continued)

Factors Any tobacco Both smoked and smokeless

Total N (%)b n (%)b p value % (95% CI) n (%)b p value % (95% CI)

Overall 112,122 (100) 51,039 (100) 45.5 (44.9–46.1) 9398 (100) 8.4 (8.1–8.7)

Region P < 0.001 P < 0.001

South 26,759 (23.9) 8332 (16.3) 31.1 (29.9–32.4) 830 (8.8) 3.1 (2.7–3.5)

West 20,590 (18.3) 8997 (17.6) 43.7 (42.0–45.4) 1070 (11.4) 5.2 (4.5–6.0)

North-east 3693 (3.3) 2431 (4.8) 65.8 (63.9–67.7) 755 (8.0) 20.4 (19.1–21.9)

East 21,051 (18.8) 11,675 (22.9) 55.5 (54.0–56.9) 2462 (26.2) 11.7 (10.9–12.5)

Central 24,117 (21.5) 13,546 (26.5) 56.2 (55.3–57.0) 3413 (36.3) 14.2 (13.6–14.7)

North 15,912 (14.2) 6057 (11.9) 38.1 (37.1–39.1) 869 (9.3) 5.5 (5.0–6.0)

Access to information

Reading newspaper or magazine P < 0.001 P < 0.001

Not at all 35,378 (31.6) 21,339 (41.8) 60.3 (59.4–61.2) 4441 (47.3) 12.6 (12.0–13.1)

Less than once a week 16,370 (14.6) 7835 (15.4) 47.9 (46.5–49.2) 1497 (15.9) 9.1 (8.4–9.9)

At least once a week 22,906 (20.4) 9519 (18.6) 41.6 (40.5–42.6) 1687 (17.9) 7.4 (6.9–7.8)

Almost every day 37,468 (33.4) 12,346 (24.2) 33.0 (31.9–34.0) 1772 (18.9) 4.7 (4.4–5.1)

Frequency of watching television P < 0.001 P < 0.001

Not at all 15,112 (13.5) 8909 (17.4) 59.0 (57.8–60.1) 1934 (20.6) 12.8 (12.1–13.5)

Less than once a week 10,419 (9.3) 5954 (11.7) 57.1 (55.7–58.6) 1396 (14.9) 13.4 (12.5–14.3)

At least once a week 16,911 (15.1) 8659 (17.0) 51.2 (50.0–52.4) 1781 (18.9) 10.5 (9.9–11.2)

Almost every day 69,680 (62.1) 27,518 (53.9) 39.5 (38.7–40.2) 4288 (45.6) 6.2 (5.8–6.5)

Frequency of listening radio P < 0.001 P < 0.001

Not at all 78,919 (70.4) 36,832 (72.2) 46.7 (46.0–47.3) 6556 (69.8) 8.3 (8.0–8.6)

Less than once a week 9947 (8.9) 4816 (9.4) 48.4 (46.7–50.1) 1068 (11.4) 10.7 (9.9–11.7)

At least once a week 14,922 (13.3) 6287 (12.3) 42.1 (40.6–43.7) 1217 (12.9) 8.2 (7.4–8.9)

Almost every day 8334 (7.4) 3104 (6.1) 37.2 (35.4–39.1) 557 (5.9) 6.7 (5.9–7.6)
aData are from the fourth Indian National Family Health Survey. Frequency and prevalence with 95% CIs in parentheses are shown. All data are weighted to
account for survey design. P value was calculated through the chi-square test
bColumn percentages
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were more prone to be a tobacco user. Our findings are
consistent with a study performed in Ethiopia [20, 22].
Ethnicity, religion, and the living urban area had a sig-

nificant association with smoking [20]. Men from no
caste/tribe and other religious groups were less likely
SLT users whereas the association of tribe ethnic group,
Muslim religion, and living in urban with SLT use were
not significant. Living in urban was not associated with
SLT in Nepal [22] and in India [11].
In access to information, watching television and listen-

ing to radio associated with smoking while reading news-
paper had an insignificant correlation. A similar result was
demonstrated by a recent study based on a national repre-
sentative study in Afghanistan [19]. Reading newspapers
and listening to the radio at least once a week and almost
every day had a weaker protective effect on using any to-
bacco and SLT while the correlation of watching television
with SLT use was found insignificant. A study conducted
in Nepal reported reading newspapers or magazines pro-
tect from being SLT users [22]. Specific health messages
should be disseminated through specific media as the
finding shows that association varied between forms of to-
bacco use and type of media.

Public health implication
The burden of tobacco use is a great public health
problem in India. Policymakers need to develop in-
novative and cost-effective strategies to mitigate the
burden of tobacco use. One important policy implica-
tion of our findings is that the high-risk group, the
men from lower wealth status, less education, north-
east region, and manual working status should be tar-
geted to reduce tobacco use. Increasing the Social Be-
havior Change Communication (SBCC) and awareness
campaigns about the danger of tobacco use needs to
be implemented aiming to spread messages and being
behavior change among tobacco users. All types of
national, local, and social media should be used to
disseminate the messages. As alcohol consumption
triggers tobacco use, anti-smoking campaigns should
also focus on reducing alcohol abuse. Finally, long-
term success in curbing the burden of smoking will
require political commitment including harmonized
legal provisions, such as reducing tobacco marketing,
formal education about the dangers of tobacco use,
progressive tax, packaging, and labeling of tobacco
products and price strategies.

Strengths and limitations
We analyzed nationally representative data with a
high response rate. The results of this study are
generalizable. We applied sample weight, cluster ef-
fect, and complex sampling during our analysis, and
collected 95% CI with point estimates. These actions

increase the precision of the study findings. The main
limitation of this study is the survey, NFHS-4, which
is focused on maternal and child health and repro-
ductive health in women, and the target population
was limited to aged 15–54 years in men. Our finding
shows the prevalence and association of tobacco use
in men increase with age. The exclusion of elderly
men may affect the finding we found in this study.
The prevalence data collected by self-reporting gener-
ally underestimated as tobacco using sometimes cor-
related with a social stigma. The cross-sectional
design of this study limits from drawing causal
inferences.

Conclusions
Our study showed one in every two Indian men was
consuming tobacco in 2016. We identified lower eco-
nomic and education levels, elderly, manual working sta-
tus, residence in the north-east region, and alcohol
consumption were the important determinants of to-
bacco use among men aged 15-54 years in India. Innova-
tive strategies targeting high-risk groups are crucial to
curbing tobacco consumption in India.
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