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Abstract

Background: Despite a comprehensive ban on cultivation, manufacture, distribution, and sale of tobacco products
since 2004, two nationwide surveys conducted in 2012 and 2013 reported high tobacco use in Bhutan. National
Health Survey 2012 reported that 4 % of the population aged 15-75 years used smoked tobacco and about 48 %
used smokeless tobacco. Similarly, Global Youth Tobacco Survey (GYTS) of Bhutan reported tobacco use prevalence
of 30.3 % in 2013. However, factors associated with this high tobacco use were not systematically studied. Hence, we
assessed the prevalence of tobacco use and its associated sociodemographic, behavioral, and environmental factors.

Methods: This cross-sectional analytical study used secondary data collected in a nationally representative
Non-communicable Disease Risk Factors Surveillance STEPS Survey 2014 conducted among Bhutanese adults
(18-69 years). The survey included a total of 2820 adults; selected using multistage stratified cluster sampling.
Weighted analysis was done to calculate the prevalence of tobacco use. Unadjusted and adjusted prevalence
ratios were calculated using log binomial regression.

Results: The prevalence of current overall tobacco use was 24.8 % (95 % Cl: 21.4-28.3) and that of smoked, smokeless,
and dual forms (smoked and smokeless forms) were 7.4 % (95 % Cl: 5.8-9.0), 19.7 % (95 % Cl: 16.5-22.9), and 2.3 %
(95 % Cl: 1.8-2.9), respectively. Significantly higher prevalence of tobacco use in all forms was found among males,
younger age groups, and alcohol users. The prevalence of smoked form was higher in urban areas compared to
rural areas (11 % vs 6 %; aPR 1.8, 95 % Cl: 1.5-2.0). Among individuals who reported having a non-communicable
disease, the prevalence of smoked tobacco use was significantly lower than those who did not have disease
(3.5 9% vs. 8.3 %; aPR 0.5, 95 % Cl: 0.3-0.9). Exposure to health warnings was protective for current tobacco use
and smokeless tobacco use, while exposure to tobacco warnings through the media was helpful among smokers
and overall tobacco users.

Conclusions: Despite a comprehensive ban on tobacco, tobacco use was high in Bhutan, especially the smokeless
form. Males, younger age groups, and alcohol users should be targeted with behavioral interventions along the
stricter implementation of tobacco control measures.
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Background

Globally, tobacco use killed over 100 million people in
20™ century, and is projected to a take toll of one billion
lives by the end of 21°* century [1]. According to a sys-
tematic analysis for the Global Burden of Disease Study
2013, the number of deaths attributable to tobacco
smoking increased from 4.6 million in 1990 to 5.8 mil-
lion in 2013 [2]. Similarly, the disability-adjusted life-
years (DALYs) attributable to tobacco smoking increased
from 115.9 million to 134.2 million DALYs over the
same period. The same study reported that secondhand
smoke accounted for an additional 331,000 deaths and
9.3 million DALYs. Another study reported that though
there has been reduction in global prevalence of daily
smoking from 1980 to 2012, the number of smokers has
increased steadily [3]. In light of these findings, the
World Health Organization (WHO) identifies tobacco as
one of the important risk factors for non-communicable
diseases (NCDs) and a major cause of premature death
[1, 4, 5]. Further, use of tobacco is causing about half a
trillion dollars of economic damage every year [1, 4]. In
response, WHO developed the Framework Convention
on Tobacco Control (FCTC), setting the foundation
for reducing both demand for and supply of tobacco
products. Based on WHO FCTC, countries have im-
plemented partial or total restriction on availability
and use of tobacco products [4].

Bhutan is the only country in the world which has a
comprehensive ban on the cultivation, manufacture, dis-
tribution, and sale of tobacco products within the coun-
try under the Tobacco Control Act of 2010, further
amended in years 2012 and 2014 [6]. It was also among
the first few countries to have signed and ratified WHO
FCTC in 2004 [7]. Because the cultivation and manufac-
ture of tobacco was successfully banned in Bhutan, all
tobacco used in the country is therefore imported.

Despite the ban and enactment of the Tobacco Con-
trol Act, the National Health Survey 2012 reported that
4 % of the population aged 15 to 75 years used a smoked
form of tobacco, and about 48 % used smokeless tobacco
[8]. Similarly, the Global Youth Tobacco Survey (GYTS)
of Bhutan 2013 reported an increase in the prevalence of
tobacco use, from 18.8 % in 2006 to 30.3 % in 2013 [9].
These two recent nationwide surveys clearly indicated
the substantial burden of tobacco use in Bhutan. Hence
the periodic assessment of prevalence of tobacco use
and its associated factors will help in evaluating the
tobacco control strategies and also guide in identifying
the risk groups for prevention measures.

A recent study which used secondary data of the
Global Adult Tobacco Survey (GATS) from four South
Asian countries has identified the sociodemographic
determinants of tobacco use [10]. Similarly, many
nationwide studies across the globe have reported the
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association of demographic, behavioral, and environmen-
tal, or policy-related factors with tobacco use [10-24].
However, no literature exists in Bhutan which reports
the determinants of tobacco use among adults. Hence,
we aimed to determine the prevalence of tobacco use
and its associated sociodemographic, behavioral, and
environmental factors in a setting with a comprehen-
sive ban on tobacco.

Methods

Study setting

Bhutan is a small landlocked country in South Asia with
a projected population of 757,042 [25]. Administratively,
Bhutan is divided into 20 Dzongkhags (districts), which
are further divided into either Gewogs (blocks) for rural
settings and Thomde (towns) for urban settings. The
General Literacy Rate (2012) and Youth Literacy Rate
(2012) are 63.0 % and 86.1 % respectively [25].

Bhutan has implemented a comprehensive ban on sale
of tobacco products (both smoked and smokeless forms)
since 2004 and put in place comprehensive smoke-free
provisions since 2005. These tobacco control initiatives
were further strengthened through the enactment of the
Tobacco Control Act 2010 which provides for a com-
prehensive legal framework for the implementation of
tobacco control policies and prohibits cultivation,
manufacture, distribution, and sale of tobacco products
(both smoked and smokeless forms) within Bhutan [26].
The law also governs smoke-free public places; tobacco
advertising, promotion, and sponsorship; and requires
that imported products bear the health warnings re-
quired in the country of origin. However, the law does
not ban consumption of tobacco products, though it is
banned in public places. A limited quantity of tobacco
products may be imported by individual after paying tax
for personal consumption [26].

The import of tobacco products for personal con-
sumption with payment of sale tax and customs duty is
allowed in Bhutan. Imports from India are levied a
100 % sales tax, and those from countries other than
India are levied a 100 % sales tax and 100 % customs
duty. The maximum quantity allowed per month per
person is 800 sticks of cigarettes, 1200 sticks of bidis,
150 pieces of cigar, or 750 grams of tobacco and
tobacco-related products. Documents required at the
time of declaration are ID card, passport, voter card, or
any other relevant document issued by his/her country
and proof of purchase. The receipt issued is valid for
one month. The receipt must be produced when re-
quired as proof of tax and duty paid. Any person 18 years
and younger is not allowed to import tobacco products.
A person shall not import tobacco products on behalf of
another person [27].
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Study design and study population

A cross-sectional analytical study using the secondary data
collected in a nationally representative Non-communicable
Disease Risk Factors Surveillance STEPS Survey 2014
of Bhutan. Adults (18-69 years) constituted the study
population.

Sample size and sampling technique

The STEPS survey was a household sample survey
which used multistage stratified cluster sampling tech-
nique to study risk factors for NCDs among adults. The
sampling involved selection of primary sampling units
(Gewogs in rural and towns in urban), secondary sam-
pling units (Chiwogs in rural areas and enumeration
areas in urban) followed by selection of households and
individuals. A total of 2820 adults participated in the
survey against 2912 adults approached (with a response
rate of 96.8 %).

Data variables and data sources
Independent variables included demographic character-
istics (gender, age, marital status, place of residence, oc-
cupation, education), behavioral characteristics (alcohol,
physical activity), environmental or policy-related char-
acteristics (secondhand smoke at workplace or home,
notice health warnings related to tobacco on media,
advice by health workers on quitting, history of NCDs,
family history of NCDs). The dependent variables were
“current use of tobacco” and “current use of smoked and
smokeless forms of tobacco.” Data on the above vari-
ables were extracted from the STEPS Survey dataset.
Current smokers were defined as persons who reported
smoking any tobacco products, such as cigarettes, cigars,
or pipes daily or non-daily irrespective of the quantity.
Similarly, current smokeless tobacco users were defined as
persons who reported using any smokeless tobacco such
as snuff, chewing tobacco, or betel quid with tobacco daily
or non-daily, irrespective of the quantity. Current tobacco
use was defined as use of either smoked or smokeless
form or both of tobacco.

Data analysis

Data from STEPS survey were imported to STATA/IC
11 (Serial Number: 30110592257, StataCorp. 2009. Stata
Statistical Software: Release 11. College Station, TX:
StataCorp LP). Since the STEPS survey involved multi-
stage sampling, we carried out a weighted analysis for
calculating the prevalence of tobacco use and also in
estimating the unadjusted and adjusted prevalence ra-
tios. Population weight (post-sampling weight) was cal-
culated to adjust for the difference in the age and
gender distribution between the sample and population.
For analysis, we used individual weights derived using
the sampling weight and the population weight.
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The categorical variables were summarized as propor-
tions. Unadjusted prevalence ratios with 95 % confidence
intervals were calculated to assess possible association of
factors with smoked, smokeless, and overall tobacco use.
Those factors which were significant in bivariate model
at P-value < 0.1 were included in log binomial regression
model to calculate adjusted prevalence ratio (aPR) with
95 % confidence intervals. P value of less than 0.05 was
considered as statistically significant.

Results

A total of 2820 adults were included in the study, of
which 1748 (62 %) were females, 1766 (63 %) had no
formal education, and 1952 (69 %) were from rural
areas. Sociodemographic, behavioral, and environmental
characteristics of participants are shown in Table 1. Of
2820 participants, 2201 (78 %) had reported exposure to
health warnings related to tobacco use through media,
1148 (41 %) had reported receiving health advice related
to tobacco use from a health care provider, and 609
(22 %) reported having an NCD. Alcohol use in last
12 months was reported by 1360 (48 %) participants.

The prevalence (weighted) of current tobacco use
(smoked or smokeless form) was 24.8 % (95 % CI:
21.4-28.3). Factors associated with current tobacco use
are shown in Table 1. Significantly higher prevalence
was found among males, younger age groups, literate,
alcohol users, individuals who were exposed to second-
hand smoke, and among those who were widowed or
separated. There was no statistically significant differ-
ence in prevalence of tobacco use between urban and
rural areas (23.7 % vs. 25.3 %). Prevalence of tobacco
use was higher among individuals who were not ex-
posed to tobacco warnings in media compared to those
who were exposed (28 % vs. 24 %) and this difference
was statistically significant (P < 0.001).

The prevalence (weighted) of current use of smoked
form of tobacco was 7.4 % (95 % CI: 5.8-9.0). Factors as-
sociated with current use of smoked form of tobacco are
shown in Table 2. Males, younger age groups, the literate,
alcohol users, and individuals who were exposed to
secondhand smoke had higher prevalence. The prevalence
was higher in urban areas compared to rural areas (11 %
vs. 6 %), and the difference was statistically significant
(aPR 1.7, 95 % CIL: 1.3-2.1). Among individuals who re-
ported having a NCD, the prevalence was lower compared
to those who did not (4 % vs. 8 %) and the difference was
statistically significant (aPR 0.5, 95 % CI: 0.3—0.9).

Regarding current use of smokeless form of tobacco,
the weighted prevalence was 19.7 % (95 % CI: 16.5-22.9).
Prevalence in different subgroups is shown in Table 3.
Prevalence was more than twice higher among males
compared to females (aPR 2.5, 95 % CI: 2.0-3.1). Simi-
larly, higher prevalence was found among alcohol users
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Table 1 Factors associated with current tobacco use among adult Bhutanese aged 18-69 years, STEPS Survey, 2014

Characteristics Total Tobacco use (%)* PR (95 % CI)* Adjusted PR (95 % CI)*
Total 2820 24.8 - -
Age groups
18-24 281 234 1.2 (1.1-1.2) 1.6 (1.2-2.1)
25-34 762 29.1 1.5 (14-1.5) 1.5 (1.2-1.8)
35-44 751 249 1.3 (1.2-1.3) 1.1 (09-14)
45-54 572 199 Ref Ref
55-69 456 20.2 1.0 (1.0-1.0) 1.0 (0.7-1.3)
Gender
Male 1074 336 25 (4-25) 24 (20-3.0)
Female 1748 136 Ref Ref

Highest level of education

Secondary 421 26.7 13 (1.2-1.3) 1.2* (1.0-14)
Primary 632 31.8 1.5 (1.5-1.5) 1.3 (1.1-1.5)
No formal schooling 1766 210 Ref Ref
Occupation
Employed 480 29.8 1.9 (1.8-1.9) 0.9* (0.7-1.2)
Self employed 1558 268 1.7 (1.7-1.7) 1.3 (1.1-1.6)
Unpaid/student/homemaker 782 15.8 Ref Ref
Marital status
Never married 225 229 0.8 (0.8-0.9) 0.5 (04-0.7)
Married/co-habiting 2278 24.8 0.9 (0.9-0.9) 0.7 (0.6-0.9)
Separated/widowed/divorced 317 279 Ref Ref
Alcohol use
Yes 1,360 326 19 (1.9-19) 1.8 (1.5-2.0)
No 1,459 17.1 Ref Ref

Secondhand smoke exposure
Yes 777 323 1.5 (1.5-1.5) 1.2 (1.1-13)
No 2045 215 Ref Ref
Exposure to tobacco warnings
Yes 2201 24.1 0.9 (0.9-0.9) 09 (0.7-1.0)
No 619 27.81 Ref Ref
Family history of NCDsP

Yes 1247 27.1 12 (1.2-1.2) 1.2 (11-13)
No 1572 230 Ref Ref
Physical activity®
Yes 2417 26.1 Ref Ref
No 402 164 0.6 (0.6-0.7) 0.7 (0.6-0.9)

Only significant variables in the multivariate model are shown in table, other variables included in the analysis were history of NCDs, place of residence
(rural vs. urban), and advice by health workers

“Weighted analysis, PR- unadjusted prevalence ratio, NCD- Non-communicable diseases

PBlood family members (sibling, parent, grandparent, aunt or uncle) been diagnosed with following; diabetes or raised blood sugar, raised blood pressure, stroke,
cancer or malignant tumor, raised cholesterol, early heart attack, asthma or chronic lung disease (COPD) or kidney disease

“Work involves vigorous/moderate-intensity activity that causes large increases in breathing or heart rate

*Not significant at P-value <0.05
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Table 2 Factors associated with current smoked form of tobacco use among adult Bhutanese aged 18-69 years, STEPS Survey, 2014

Characteristics Total Current Smokers (%)? PR (95 % CI)® Adjusted PR (95 % CI)*
Total 2822 74 - -
Age groups (years)
18-24 281 13 36 (34-39) 3.0 (15-6.2)
25-34 762 1.7 3.7 (3.5-4.0) 29 (1.5-55)
35-44 751 4.1 13(1.2-14) 1.0* (0.5-2.2)
45-54 572 3.1 ref Ref
55-69 456 3.7 1.2 (1.0-13) 0.5% (0.1-2.1)
Gender
Male 1074 108 35(33-36) 33 (22-50)
Female 1748 3.1 Ref Ref
Highest level of education
Secondary 421 15.2 34 (3.3-35) 1.7 (1.3-23)
Primary 632 84 1.9 (1.8-1.9) 1.0 (0.7-13)
No formal schooling 1766 4.5 Ref Ref
Place of residence
Urban 870 1.1 1.9 (1.9-2.0) 1.7 (14-22)
Rural 1952 58 Ref Ref
Marital status
Never married 225 1.2 1.9 (1.7-2.0) 0.6 (0.3-1.0)
Married/co-habiting 2278 7.1 12 (1.1-1.3) 0.7% (0.5-1.2)
Separated/widowed/divorced 317 6.0 Ref Ref
Occupation
Employed 480 116 3.1 (29-32) 0.8* (0.6-1.2)
Self employed 1558 73 1.9 (1.9-2.0) 1.8 (1.2-2.6)
Unpaid/student/homemaker 782 38 Ref Ref
Alcohol use
Yes 1,360 94 1.5(1.2-1.9) 1.5 (1.2-1.9)
No 1,459 55 Ref Ref
Exposure to secondhand smoke
Yes 777 135 1.7 (14-22) 1.7 (14-2.2)
No 2045 4.7 Ref Ref
Advice by health workers
Yes 1148 6.6 0.8 (0.6-09) 0.8 (0.7-09)
No 1671 8.0 Ref Ref
History of NCDs®
Yes 609 35 06 (04-1.0) 05 (0.3-09)
No 2210 83 Ref Ref

Only significant variables in the multivariate model are shown in this table; other variables included in the analysis were family history of NCDs, and

physical activity

“Weighted analysis, PR- unadjusted prevalence ratio, NCD- Non-communicable diseases
bSelf-reported history of raised blood pressure, diabetes, raised total cholesterol, and cardiovascular diseases

*Not significant at P-value <0.05

compared to non-users (aPR 1.9, 95 % CI: 1.6-2.3). As
shown in Table 4, among the current smokeless to-
bacco users, chewing tobacco/snuff by mouth were the
most widely used (95.5 %) types of smokeless tobacco,

followed by betel quid with tobacco (6.1 %), and snuff
by nose (3.7 %). Prevalence of current use of both
forms of tobacco (smoke and smokeless forms) was
2.3 % (95 % CI: 1.8-2.9).
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Table 3 Factors associated with current smokeless tobacco use among adult Bhutanese aged 18-69 years, STEPS Survey, 2014

Characteristics Total Current Smokeless Tobacco user (%)° PR (95 % CI)* Adjusted PR (95 % CI)*
Total 2820 19.7 - -
Age groups
18-24 281 16.6 0.9 (0.9-1.0) 1.8 (14-25)
25-34 762 208 1.2 (1.1-1.2) 1.5 (1.2-1.8)
35-44 751 222 1.3(1.2-13) 1.2% (0.9-1.5)
45-54 572 17.8 Ref Ref
55-69 456 17.2 1.0 (09-1.0) 0.9% (06-1.2)
Gender
Male 1074 26.5 24 (24-25) 2.7 (2.1-34)
Female 1748 1.0 Ref Ref

Highest level of education

Secondary 421 15.2 0.8 (0.8-0.8) 0.9 (0.7-1.1)
Primary 632 255 14 (14-14) 1.3* (1.1-1.5)
No formal schooling 1766 185 Ref Ref

Marital status
Never married 225 16.5 0.8 (0.7-0.8) 0.5 (0.3-0.7)
Married/co-habiting 2278 199 0.9 (0.9-0.9) 0.8* (0.6-1.1)
Separated/widowed/divorced 317 222 Ref Ref

Alcohol use
Yes 1,360 271 22 (22-22) 22 (19-27)
No 1,459 123 Ref Ref

Exposure to tobacco warnings in general
Yes 2201 185 0.8 (0.7-0.8) 0.8 (0.7-0.9)
No 619 246 Ref Ref

Family history of NCDsP

Yes 1247 211 1.1 (11-1.2) 1.2 (11-14)
No 1572 186 Ref Ref

Physical activity®

Yes 2417 9.7 Ref Ref

No 402 213 0.5 (04-0.5) 0.6 (04-0.8)

Only significant variables in the multivariate model are shown in table, other variables included in the analysis were history of NCDs, place of residence
(rural vs. urban), occupation, and advice by health workers

*Weighted analysis, PR- unadjusted prevalence ratio, NCD- Non-communicable diseases

®Blood family members (sibling, parent, grandparent, aunt or uncle) been diagnosed with following; diabetes or raised blood sugar, raised blood pressure, stroke,
cancer or malignant tumor, raised cholesterol, early heart attack (below age 50 for men and below age 55 for women), asthma or chronic lung disease (COPD) or
kidney disease

“Work involves vigorous/moderate-intensity activity that causes large increases in breathing or heart rate

*Not significant at P-value <0.05

Table 4 Types of smokeless tobacco used by the current users of smokeless tobacco, STEPS Survey, 2014 (Both Sexes)
Age Group (years) n 9% Chewing tobacco/Snuff 95 % Cl % Snuff by nose® 95 % CI % Betel quid 95% Cl % Other® 95 % Cl

by mouth? with tobacco®
18-39 227 96.7 942-993 45 0.0-93 30 0.8-5.2 3.7 1.1-6.3
40-69 222 929 88.7-971 19 02-37 125 6.2-187 24 0.0-4.8
18-69 449 955 932-978 37 03-70 6.1 3.3-89 33 1.2-53

“Weighted analysis
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Discussion

This nationally representative survey found that one-
fourth of adults in Bhutan use tobacco, with the majority
of those using smokeless forms of tobacco. The preva-
lence was higher among men, younger age groups, and
alcohol users. Among those who had received health ad-
vice regarding tobacco use or seen tobacco warnings
through media, the prevalence was low.

One of the possible reasons for more Bhutanese using
smokeless tobacco could be because of the smoking ban
in public places. It is convenient for the people to use
smokeless tobacco, as they don’t have to visit the “desig-
nated smoking room.” Moreover, other people usually
don’t mind smokeless tobacco use, as it doesn’t produce
secondhand exposure. Affordability could be another
reason for more people, particularly from the poorer
section of society, using smokeless tobacco in Bhutan.

The following are the strengths of the study. First, this
is the first nationwide study exploring the factors associ-
ated with current tobacco use among adults in Bhutan.
Second, we have comprehensively assessed the factors
including environmental factors like exposure to health
advice, tobacco warnings, history of NCDs in the indi-
vidual and family. Third, since the non-response rate
was very low (3 %) and we used weighted analysis to ad-
just for the complex survey design, the findings can be
generalized to the whole of Bhutan. Finally, we adhered
to Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines in conducting and
reporting the study [28].

In our study, the prevalence of current tobacco use
was 25 %, while the prevalence of smoked tobacco was
7.4 %, and that of smokeless form was 19.7 %. Bhutan’s
National Health Survey of 2012, which studied the age
group from 10-75 years, reported usage of smoked and
smokeless forms of tobacco as 4 % and 48 % respectively
[8]. Though there seems to be an increase in use of
smoked form, the difference in age groups studied
makes it difficult to compare the two survey findings.
Similarly, the definition of smokeless form in the current
study excluded betel quid without tobacco, and this may
be a reason for the marked difference in prevalence of
smokeless form between the two surveys. Similar to
Bhutan, the prevalence of smokeless form of tobacco
was reported to be higher in India, Bangladesh,
Indonesia, and Thailand as compared to smoked form of
tobacco, while it is the other way round in many other
countries [19].

A study based on GATS carried out between 2009—
2011 in South Asian countries reported tobacco use
prevalence of 43 % in Bangladesh, 36 % in Indonesia,
and 35 % in India [10]. Compared to those countries,
the prevalence of tobacco use in Bhutan is low. However,
some other countries like Mexico (16 %), Egypt (20 %),
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and UK (23 %) have lower prevalence than Bhutan [19,
29]. In the current study, the prevalence of smoked form
was higher in urban areas compared to rural areas and
the finding is in contrast to those reported in other stud-
ies and tobacco-related surveys [10, 12]. Also, tobacco
use was higher among males and younger age groups.
These findings are similar to that of Global Youth To-
bacco Survey and National Health Survey of Bhutan;
however, our findings showing higher prevalence in the
younger age group contradicts the findings from the
South Asia [8, 10, 12, 30].

Studies have reported that education is an important
determinant of tobacco use [10, 12, 13]. Our study found
that use of smoked form of tobacco was common among
educated compared to those who did not have formal
education. However, with regard to use of smokeless
form, the prevalence among those who only had primary
education was higher than the prevalence seen in those
with secondary education or more and those who did
not have formal education. Our findings are similar to
the findings from GATS, Thailand, whereas in other
South Asian countries the prevalence was higher among
the no formal education group [10]. As expected, the
prevalence of tobacco use was about twice as high
among alcohol users, as people who drink often smoke
and vice versa. Similar associations have been reported
in the previous studies [31].

Several studies have reported the impact of exposure
to tobacco-related health warnings in media on tobacco
initiation and quitting [32]. Our study findings also sup-
port this evidence. The prevalence of tobacco use was
20 % lower among those who had been exposed to
health warnings. Similarly, health advice through health
care workers also had an impact as the prevalence was
found to be low among who were advised and this has
been reported in previous studies [33].

The limitations of the study were that as the data was
from a cross-sectional survey, we could not establish a
temporal relationship between the associated factors and
tobacco use. In addition, the possibility of social desir-
ability bias in reporting tobacco use and alcohol use
might have led to underestimating of prevalence. Since,
the survey was carried out by health care workers, social
desirability might be even higher.

The study has few implications. First, considering that
overall tobacco use of 25 % is surprisingly high in a
country where there is comprehensive ban on tobacco,
control measures including ban on procurement, sale,
and use in public places should be strictly implemented.
Second, as tobacco use is a behavioral problem and
health advice is proven to be useful, importance should be
given to educate the patients of any non-communicable
disease during their contact with health care provider.
Further, the public or high-risk groups should be educated
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through conventional and folk media. Third, the higher
tobacco use among younger age group is a concern, as
it clearly indicates high tobacco initiation in younger
age group. Targeted interventions in educational insti-
tutions (schools and colleges) should be initiated and
strengthened. Fourth, tobacco cessation services can be
strengthened at primary care level and its access improved
for those who want to quit. Primary care health workers,
nurses and teachers can be trained in counselling. Finally,
alcohol use and tobacco use go hand in hand [34]. Similar
to the ban on tobacco, restrictions on alcohol sale might
help in reducing tobacco use.

Conclusions

Tobacco use was high in Bhutan especially the smokeless
form. Males, younger age group and alcohol users should
be targeted with behavioral interventions for reducing the
tobacco use along the stricter implementation of tobacco
control measures.

Abbreviations

aPR, adjusted prevalence ratio; Cl, confidence interval; FCTC, Framework
Convention for Tobacco Control; NCD, non-communicable diseases; REBH,
Research Ethics Board of Health; WHO, World Health Organization

Acknowledgement

This research was conducted through the Structured Operational Research
and Training Initiative (SORT IT), a global partnership led by the Special
Programme for Research and Training in Tropical Diseases at the World
Health Organization (WHO/TDR). The model is based on a course developed
jointly by the International Union Against Tuberculosis and Lung Disease
(The Union) and Medécins sans Frontiéres. The specific SORT IT programme
which resulted in this publication was jointly developed and implemented
by: The Union South-East Asia Regional Office, New Delhi, India; the Centre
for Operational Research, The Union, Paris, France; the Operational Research
Unit (LUXOR), Médecins Sans Frontieres, Brussels Operational Center,
Luxembourg; School of Public Health, Post Graduate Institute of Medical
Education and Research, Chandigarh, India; and the Department of Preventive
and Social Medicine, Jawaharlal Institute of Postgraduate Medical Education &
Research, Puducherry, India.

Funding

The SORT IT programme was funded by the Department for International
Development (DFID), UK. The funders had no role in study design, data
collection and analysis, decision to publish, or preparation of the manuscript.

Authors’ contributions

MSG DP TD PT CW SG PC 1) have made substantial contributions to
conception and design, or acquisition of data, or analysis and interpretation
of data; 2) have been involved in drafting the manuscript or revising it
critically for important intellectual content; 3) have given final approval of
the version to be published; and 4) have agreed to be accountable for all
aspects of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved.
All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Ethics approval and consent to participate

The study protocol was reviewed and approved by Research Ethics Board
of Health (REBH), Bhutan and Ethics Advisory Group of The International
Union Against Tuberculosis and Lung Disease, Paris, France. Since we used
secondary data, the need for informed consent was waived off by REBH.

Page 8 of 9

Open Access Statement

In accordance with WHO's open-access publication policy for all work funded
by WHO or authored/co-authored by WHO staff members, the WHO retains
the copyright of this publication through a Creative Commons Attribution
IGO license (http://creativecommons.org/licenses/by/3.0/igo/legalcode) which
permits unrestricted use, distribution and reproduction in any medium
provided the original work is properly cited.

Author details

"Ministry of Health, Thimphu, Bhutan. 2Jawaharlal Institute of Postgraduate
Medical Education and Research, Puducherry, India. *Post Graduate Institute
of Medical Education and Research, Chandigarh, India.

Received: 23 January 2016 Accepted: 20 June 2016
Published online: 08 August 2016

References

1. Eriksen MP, Mackay J, Schluger NW, Islami F, Drope J. The Tobacco Atlas.
Atlanta, Georgia, 30303, USA: Published by the American Cancer Society; 2015.

2. Forouzanfar MH, Alexander L, Anderson HR, Bachman VF, Biryukov S, Brauer
M, et al. Global, regional, and national comparative risk assessment of 79
behavioural, environmental and occupational, and metabolic risks or
clusters of risks in 188 countries, 1990-2013: a systematic analysis for the
Global Burden of Disease Study 2013. Lancet. 2015;386(10010):2287-323.

3. Ng M, Freeman MK, Fleming TD, Robinson M, Lindgren, Thomson B, et al.
Smoking prevalence and cigarette consumption in 187 countries, 1980-
2012. JAMA. 2014;311(2):183-92.

4. World Health Organization. WHO report on the global tobacco epidemic,
2013 enforcing bans on tobacco advertising, promotion and sponsorship
[Internet]. Geneva: World Health Organization; 2013 [cited 2015 Dec 14].
Available from: http://public.eblib.com/choice/publicfullrecord.aspx?p=1612009.

5. World Health Organization. Global status report on noncommunicable
diseases 2014: attaining the nine global noncommunicable diseases targets;
a shared responsibility. Geneva: World Health Organization; 2014.

6. Tobacco Control (Amendment) Act of Bhutan 2014 [Internet]. 2014.
Available from: http://www.nab.gov.bt/assets/uploads/docs/acts/2014/
Tobacco_Control%28Amendment%29_Act_of_Bhutan_2014eng2nd2par.pdf.

7. ITC Bhutan Project Report. University of Waterloo, Ontario, Canada, and
Minisry of Health, Thimphu Bhutan; 2011.

8. National Health Survey 2012 Report [Internet]. Thimphu, Bhutan: Ministry of
Health; 2012. Available from: http://www.health.gov.bt/wp-content/uploads/
moh-files/nationalHealthSurvey2012.pdf.

9. Global Youth Tobacco Survey (GYTS): Bhutan Report 2013. New Delhi, WHO-
SEARO: World Health Organization; 2015.

10. Palipudi K, Rizwan SA, Sinha DN, Andes LJ, Amarchand R, Krishnan A, et al.
Prevalence and sociodemographic determinants of tobacco use in four
countries of the World Health Organization: South-East Asia region: findings
from the Global Adult Tobacco Survey. Indian J Cancer. 2014;51 Suppl 1:524-32.

11. Ahmed HG. Survey on knowledge and attitudes related to the relation
between tobacco, alcohol abuse and cancer in the northern state of Sudan.
Asian Pac J Cancer Prev APJCP. 2013;14(4):2483-6.

12. Aryal KK Mehata S, Neupane S, Vaidya A, Dhimal M, Dhakal P, et al. The
Burden and Determinants of Non Communicable Diseases Risk Factors in
Nepal: Findings from a Nationwide STEPS Survey. PLoS ONE. 2015;10(8):
e0134834.

13.  Gilani SI, Leon DA. Prevalence and sociodemographic determinants of
tobacco use among adults in Pakistan: findings of a nationwide survey
conducted in 2012. Popul Health Metr. 2013;11(1):16.

14. Hamrah MS, Harun-Or-Rashid M, Hirosawa T, Sakamoto J, Hashemi H,
Emamian MH, et al. Smoking and associated factors among the
population aged 40-64 in Shahroud, Iran. Asian Pac J Cancer Prev APJCP.
2013;14(3):1919-23.

15. Sharma S, Singh M, Lal P, Goel S. Predictors of Tobacco Use among Youth
in India: GATS 2009-2010 Survey. Asian Pac J Cancer Prev APJCP. 2015;
16(17):7535-40.

16.  Singh A, Ladusingh L. Prevalence and determinants of tobacco use in India:
evidence from recent Global Adult Tobacco Survey data. PLoS One. 2014;
9(12):e114073.

17. Thakur JS, Prinja S, Bhatnagar N, Rana S, Sinha DN. Socioeconomic
inequality in the prevalence of smoking and smokeless tobacco use in
India. Asian Pac J Cancer Prev APJCP. 2013;14(11):6965-9.


http://creativecommons.org/licenses/by/3.0/igo/legalcode
http://public.eblib.com/choice/publicfullrecord.aspx?p=1612009
http://www.nab.gov.bt/assets/uploads/docs/acts/2014/Tobacco_Control%28Amendment%29_Act_of_Bhutan_2014eng2nd2par.pdf
http://www.nab.gov.bt/assets/uploads/docs/acts/2014/Tobacco_Control%28Amendment%29_Act_of_Bhutan_2014eng2nd2par.pdf
http://www.health.gov.bt/wp-content/uploads/moh-files/nationalHealthSurvey2012.pdf
http://www.health.gov.bt/wp-content/uploads/moh-files/nationalHealthSurvey2012.pdf

Gurung et al. Population Health Metrics (2016) 14:28

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31

32.

33.

34.

Gupta PC, Ray CS. Smokeless tobacco and health in India and South Asia.
Respirology. 2003;8(4):419-31.

Palipudi KM, Gupta PC, Sinha DN, Andes LJ, Asma S, McAfee T. Social
Determinants of Health and Tobacco Use in Thirteen Low and Middle
Income Countries: Evidence from Global Adult Tobacco Survey. PLoS
ONE [Internet]. 2012 Mar 16 [cited 2015 Dec 15];7(3). Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3306395/.

Uwakwe R, Gureje O. Sociodemographic correlates of continuing tobacco
use - a descriptive report from the Nigerian Survey of Mental Health and
Wellbeing. Acta Psychiatr Scand. 2015 Nov;n/a — n/a.

Hosseinpoor AR, Parker LA, Tursan d'Espaignet E, Chatterji S. Socioeconomic
Inequality in Smoking in Low-Income and Middle-Income Countries:
Results from the World Health Survey. PLoS ONE [Internet]. 2012 Aug 29
[cited 2015 Dec 151;7(8). Available from: http://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3430638/.

Sinha D, Rolle I, Rinchen S, Palipudi K, Asma S. Tobacco use among youth
and adults in member countries of South-East Asia region: Review of
findings from surveys under the global tobacco surveillance system.
Indian J Public Health. 2011;55(3):169.

Rani M, Bonu S, Jha P, Nguyen SN, Jamjoum L. Tobacco use in India:
prevalence and predictors of smoking and chewing in a national cross
sectional household survey. Tob Control. 2003;12(4):e4.

Sreeramareddy CT, Pradhan PMS, Mir IA, Sin S. Smoking and smokeless
tobacco use in nine South and Southeast Asian countries: prevalence
estimates and social determinants from Demographic and Health Surveys.
Popul Health Metr 2014 12 22 [Internet]. Available from: http://www.
pophealthmetrics.com/content/12/1/22.

Bhutan at a Glance 2015 [Internet]. Thimphu, Bhutan: National Statistics Bureau;
2015. Available from: http://www.nsb.gov.bt/publication/files/pub10ve8717ex pdf.
Tobacco Control Act of Bhutan 2010. Bhutan; 2010.

The Tobacco Control Board. Tobacco control rules and regulations 2013.
Thimphu, Bhutan: Royal Government of Bhutan; 2013.

von EIm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC, Vandenbroucke JP.
The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. Lancet.
2007;370(9596):1453-7.

Giovino GA, et al. Tobacco use in 3 billion individuals from 16 countries: an
analysis of nationally representative cross-sectional household surveys.
Lancet. 2012;380(9842):668-79.

Global Youth Tobacco Survey (GYTS): Bhutan Report 2013. New Delhi,
WHO-SEARO: World Health Organization; 2013.

ITC Bhutan Project Report [Internet]. University of Waterloo, Ontario, Canada,

and Ministry of Health, Thimphu, Bhutan.; 2011 May. Available from:
http://www.itcproject.org/files/Report_Publications/National_Report/
itcbhutanreportapr27v20web.pdf.

Wilson LM, Avila Tang E, Chander G, Hutton HE, Odelola OA, Elf JL, et al.
Impact of Tobacco Control Interventions on Smoking Initiation, Cessation,
and Prevalence: A Systematic Review. J Environ Public Health [Internet].
2012 [cited 2015 Dec 171,2012. Available from: http://www.ncbinlm.nih.gov/
pmc/articles/PMC3376479/.

Fiore M. Treating tobacco use and dependence: 2008 update: Clinical practice
guideline [Internet]. Diane Publishing; 2008 [cited 2015 Dec 17]. Available from:
https//books.google.com/books?hl=en&lr=&id=dUI4)JzIsikC&oi=fnd&pg=
PR1&dqg=%22representatives +and-staff.+The+update+was+written+to+
include%22+%22and+syntheses+were+used+to+evaluate+empirical+
evidence+and%22+9%22clinicians+in+light+of+available+resources+and+
circumstances+presented%22+&ots=TgAwc42uGY&sig=JTAHUWCczKC17LIr_
mbHAXRWYIZM

Concurrent Alcohol and Tobacco Dependence [Internet]. [cited 2015 Dec 16].
Available from: http://pubs.niaaa.nih.gov/publications/arh26-2/136-142.htm.

Page 9 of 9

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3306395/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430638/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430638/
http://www.pophealthmetrics.com/content/12/1/22
http://www.pophealthmetrics.com/content/12/1/22
http://www.nsb.gov.bt/publication/files/pub10ve8717ex.pdf
http://www.itcproject.org/files/Report_Publications/National_Report/itcbhutanreportapr27v20web.pdf
http://www.itcproject.org/files/Report_Publications/National_Report/itcbhutanreportapr27v20web.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3376479/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3376479/
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
https://books.google.com/books?hl=en&lr=&id=dUI4JJzIsikC&oi=fnd&pg=PR1&dq=%22representatives,+and+staff.+The+update+was+written+to+include%22+%22and+syntheses+were+used+to+evaluate+empirical+evidence+and%22+%22clinicians+in+light+of+available+resources+and+circumstances+presented%22+&ots=TqAwc42uGY&sig=J1AHUWczKC17LIr_mbHdXRvYIZM
http://pubs.niaaa.nih.gov/publications/arh26-2/136-142.htm
https://www.researchgate.net/publication/306007853

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study setting
	Study design and study population
	Sample size and sampling technique
	Data variables and data sources
	Data analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgement
	Funding
	Authors’ contributions
	Competing interests
	Ethics approval and consent to participate
	Open Access Statement
	Author details
	References

