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ABSTRACT
Objective  This study assessed the changes in prevalence 
and associated factors of tobacco smoking among 
Bangladeshi adults over time.
Design  Nationally representative cross-sectional surveys.
Setting  Two most recent Global Adults Tobacco Survey 
(GATS) data from Bangladesh, carried out in 2009 and 
2017.
Participants  Adult population aged 15 and above 
(n=9629 in 2009; n=12 783 in 2017).
Outcome measures  Current use of tobacco smoke, 
including cigarettes, bidi, hukkah, cigars or pipes, which 
was dichotomised (‘yes’/‘no’).
Methods  We analysed data from two recent rounds of 
GATS (2009 and 2017). Multivariate logistic regression 
analysis was used.
Results  The overall prevalence of tobacco smoking 
among Bangladeshi adults was noted (23.00%, 95% CI 
22.98 to 23.00 in 2009; 16.44%, 95% CI 16.43 to 16.45 
in 2017). Being male (adjusted OR (AOR)=59.72, CI 40.56 
to 87.93 for 2009; AOR=71.17, CI 41.08 to 123.32 for 
2017), age between 25 and 64 years (all AORs >2 and 
p<0.05), smoking permissible at home (AOR=7.08, CI 5.88 
to 8.52 for 2009; AOR=5.90, CI 5.34 to 6.95 for 2017), and 
watching tobacco smoking product use in movie/drama 
scenes (AOR=1.26, CI 1.11 to 1.44 for 2009; AOR=1.34, 
CI 1.17 to 1.54 for 2017) were found to be significantly 
associated with increased tobacco smoking among adults 
both in 2009 and in 2017. However, being offered free 
tobacco sample products (AOR=0.66, CI 0.57 to 0.77 for 
2009; AOR=0.87, CI 0.76 to 0.99 for 2017) and having 
primary, secondary or higher education (all AORs <1 and 
p<0.05) as well as being a student (AOR=0.16, CI 0.09 to 
0.29 for 2009; AOR=0.32, CI 0.19 to 0.53) were associated 
with lower odds of tobacco smoking in both surveys.
Conclusions  Although the prevalence of tobacco smoking 
has declined over the period, it is still high among those 
who were relatively older, men, less educated and exposed 
to a movie/drama where tobacco smoking is promoted. 
Therefore, appropriate interventions are required to stop 
tobacco smoking among the Bangladeshi population.

INTRODUCTION
Tobacco smoking is a serious public health 
threat and is an established risk factor for 
non-communicable diseases including 
cardiovascular diseases, chronic respiratory 
diseases and cancer.1 Over the past three 
decades, tobacco smoking has accounted for 
more than 200 million preventable deaths 
worldwide, with the population of current 
tobacco smokers exceeding 1 billion.2 With 
this high number of tobacco smokers world-
wide, the WHO urged reducing tobacco use 
as it is quintessential to reducing the global 
burden of non-communicable diseases, which 
account for nearly 71% of global mortalities.3

Tobacco smoking is a huge concern in 
low-income and middle-income countries 
as 80% of tobacco smokers reside in these 
regions.2 4 Specifically, the South-East Asian 
region accounts for nearly 90% of the total 
tobacco smokers across the globe.5 Bangla-
desh, a South Asian country, is one of the top 
10 countries where two-thirds of the world’s 
total number of smokers live.2 6 According to 

Strengths and limitations of this study

	► This study used the most recent nationally repre-
sentative surveys with appropriate statistical tech-
niques to estimate the change in tobacco smoking 
prevalence and associated factors.

	► Our findings can be considered generalisable to the 
national population.

	► The inherent limitations of a cross-sectional study 
design limited our ability to infer causality.

	► Self-reporting of tobacco smoking data can be sub-
ject to information bias.
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the most recent data, more than one-third of the adult 
population in Bangladesh smoke tobacco.7

Previous studies have identified several factors associ-
ated with tobacco smoking. For example, parental tobacco 
smoking and media showcase of favourite television 
or film stars using tobacco smoking products are docu-
mented as significant predictors of tobacco smoking.8 9 
Studies from South Africa,1 Beijing10 and Bangladesh11 
have also identified other factors such as age, gender, 
marital status and level of education to be associated with 
tobacco smoking. Prior evidence from Bangladesh has 
also indicated that 3% of seventh-grade to ninth-grade 
students smoke.12 This is worrying because more than 
half of teenagers who start tobacco smoking at an early 
age could become habitual smokers in later life, predis-
posing them to the risk of non-communicable diseases.13

Acknowledging the high burden of tobacco smoking 
worldwide, the WHO implemented the Framework 
Convention on Tobacco Control (FCTC) as well as the 
Protocol to Eliminate Illicit Trade in Tobacco Smoking 
Products.3 The FCTC is further iterated in the Sustain-
able Development Goals, particularly target 3.a. Bangla-
desh is identified as the first signatory to the WHO 
FCTC.8 The Government of Bangladesh has enacted 
the Tobacco Smoking and Tobacco Smoking Products 
Usage (Control) Rule 2015, which includes increased 
price and tax on tobacco smoking products, prohibiting 
tobacco smoking in public places, and preventing the sale 
of tobacco products by and to minors.14 In addition, in 
March 2021, the Ministry of Local Government, Rural 
Development and Cooperatives released implementa-
tion instructions to guarantee that the Tobacco Control 
Act is properly implemented by local governments. This 
endorsed that all retailers have licences and limit location-
based sales, along with other tobacco control steps.15

Tobacco smoking constitutes the major form of tobacco 
use in Bangladesh.16 It endangers human health while 
also putting financial strain on smokers. Thus, a contin-
uous watch on the prevalence of tobacco smoking must 
be maintained. Despite the legislative to control tobacco 
smoking in Bangladesh, it is unclear to what level the poli-
cies have been implemented over the years. This suggests 
the need to track the pattern of tobacco smoking in 
Bangladesh over the years. It is also important to identify 
whether there was any change in factors associated with 
tobacco smoking. Therefore, this study examined the 
change in prevalence of tobacco smoking and the factors 
associated with tobacco smoking over time among the 
adult Bangladeshi population using two nationally repre-
sentative surveys.

METHODS
Data sources and sampling frame
We used data from the two most recent Global Adults 
Tobacco Surveys (GATS) in Bangladesh (GATS 2009 and 
GATS 2017). GATS is a nationally representative survey 
that follows a consistent and standardised process.17 18 

This survey’s target population comprises all Bangladeshi 
men and women aged 15 years and above. A three-stage 
stratified cluster sample of households was used for the 
GATS 2009 survey. The first stage involved selecting 400 
primary sampling units (PSUs) (Mauza in rural areas and 
Mohalla in urban areas) using a probability proportional 
to size approach, followed by a random selection of one 
secondary sampling unit (SSU) per PSU. In the third 
stage, households from a particular SSU were selected 
systematically from the list of households. The GATS 
2017 survey used a two-stage stratified sampling method-
ology. In the first step, eight administrative divisions were 
created, with further stratification within each division 
based on the Bangladesh Bureau of Statistics’s (BBS’s) 
categorisation of urban and rural Enumeration Areas 
(EAs). Then 496 PSUs (EAs) from the 8 divisions (62 
each) and further equal allocation of PSUs to urban (31 
PSUs) and rural (31 PSUs) stratum. In the second step 
of selection, 30 households were systematically selected 
from each sampled PSU (EA) with an equal probability 
using the fractional interval technique. Finally, one 
participant was picked randomly from among all eligible 
men and women in a participating household. The GATS 
2009 and 2017 Bangladesh survey report contains details 
about the data collection procedures, methodologies and 
questionnaire.11 19

Outcome variable
Current tobacco smoking was the outcome variable for 
this study. All individual participants were asked: Does 
this person currently use tobacco, including cigarettes, 
bidi, hukkah, cigars, or pipes? The response was dichoto-
mous (‘yes’/‘no’).

Independent variables
Selection of independent variables was based on a thor-
ough literature review by the authors. The independent 
variables considered were age, sex, place of residence, 
level of education, occupation, household income, 
whether tobacco smoking is allowed at home, whether 
free tobacco smoking products are offered and whether 
participants had seen any tobacco smoking scenes in a 
movie/drama.20 Notably, drama is a 30–50 min television 
programme that tells a story and is widely broadcasted in 
Bangladesh.

Statistical analysis
We analysed each data set individually to determine, 
compare and contrast factors associated with tobacco 
smoking. All the variables used in the study were categor-
ical and recoded where necessary. After removing missing 
information from the variables, the data were appropri-
ately weighted to estimate the national tobacco smoking 
prevalence with 95% CI. The outcome variables and the 
selected independent variables were tested for association 
using the χ2 test. P<0.05 was considered statistically signif-
icant. To examine the association, adjusted OR (AOR) 
with 95% CI was calculated using logistic regression. 
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Finally, multivariate logistic regression model was used 
to identify the factors independently associated with 
tobacco smoking. AOR with 95% CI was calculated. Then, 
by computing the area under the curve (AUC), we used 
receiver operating characteristic curve (ROC) analysis to 
verify the performance of the models (AUC). An ROC 
curve portrays 1–specificity on the horizontal axis and 
1–sensitivity on the vertical axis, where AUC represents 
model accuracy. The AUC value ranges from 0 to 1, with 
0 demonstrating a completely inaccurate classifier and 1 
indicating a perfectly accurate classifier. An AUC of 0.5 
indicates that the model has no discriminatory ability. 
Generally, the model is better to be fitted if the AUC value 
is close to 121 (online supplemental figures 1 and 2). The 
Stata/MP V.16 statistical program was used to conduct all 
analyses.

Patient and public involvement
No patients were involved.

RESULTS
Participants’ characteristics
A total of 9629 participants in GATS 2009 (10 287 respon-
dents were invited to participate; the overall response rate 
was 93.6%) and 12 783 participants in GATS 2017 (14 
078 respondents were invited to participate; the overall 
response rate was 90.8%) were included in the present 
study. About half of the participants were from rural areas 
and were female in both survey periods. The highest 
percentage of respondents was aged between 25 and 34 
years both in GATS 2009 (27.68%) and in GATS 2017 
(26.28%), followed by the 35–43 years age group. More 
than one-third of the participants (36.14%) in GATS 2009 
had no formal education, while this was about 28.01% in 
GATS 2017. About 40% of the participants belonged to 
poor wealth index families in both waves of the survey. 
We found that 24.16% of the respondents in GATS 2009 
were allowed to smoke at home, while this was about 16% 
in GATS 2017 (table 1). Distribution of tobacco smoking 
status for both GATS 2009 and GATS 2017 (unweighted 
frequency and percentage) across the different subcate-
gories of the study sample is shown in table 2.

Prevalence of tobacco smoking by participants’ 
characteristics
Table 3 shows the changes in prevalence (weighted) of 
current tobacco smoking. The overall prevalence of 
current tobacco smoking was 23.00% (95% CI 22.98 
to 23.00) in GATS 2009 and 16.44% (95% CI 16.43 to 
16.45) in GATS 2017. The prevalence was higher among 
men than among women both in GATS 2009 (44.72% 
vs 1.51%) and in GATS 2017 (32.98% vs 0.81%). The 
highest prevalence was found in the 45–54 years age 
group in both survey periods. Participants with no formal 
education and who were involved in agriculture had a 
higher prevalence of tobacco smoking compared with 
other groups. Notably, the prevalence of tobacco smoking 

decreased between GATS 2009 and GATS 2017 among 
all strata of participants, except when the wealth index 
of the family is considered. With regard to the wealth 
index of the family, the prevalence of tobacco smoking 
increased between GATS 2009 and GATS 2017 among the 
rich, while it decreased among those of poor and middle 
wealth status.

Factors associated with tobacco smoking
Table  4 depicts the multivariate regression analysis of 
factors associated with overall tobacco smoking among 
adults in Bangladesh. We found that male participants 
were 59 times and 71 times more likely to smoke than 
female participants in GATS 2009 (AOR=59.72, 95% 
CI 40.5 to 87.93) and GATS 2017 (AOR=71.17, 95% CI 
41.08 to 123.32), respectively. Adults and older adults 
(25–64 years) had higher odds of tobacco smoking than 
young adults (15–24 years). This finding was found to 
be significant in both waves of the survey. The likeli-
hood of tobacco smoking decreased as education level 
of participants increased, where having at least primary 
(AOR=0.74, 95% CI 0.64 to 0.86), secondary (AOR=0.59, 
95% CI 0.50 to 0.69) or higher (AOR=0.34, 95% CI 0.26 to 
0.43) education was associated with lower odds of tobacco 
smoking compared with those having no formal educa-
tion. Students were associated with lower odds of tobacco 
smoking compared with unemployed participants both 
in GATS 2009 (AOR=0.16, 95% CI 0.09 to 0.29) and in 
GATS 2017 (AOR=0.32, 95% CI 0.19 to 0.53).

Surprisingly, GATS 2009 showed that participants from 
rich wealth index families were less likely to smoke than 
those from poor families (AOR=0.74, 95% CI 0.62 to 
0.89); however, a reverse finding was detected in GATS 
2017 (AOR=1.19, 95% CI 1.02 to 1.40). We also found that 
tobacco smoking being allowed at home and having no 
rules were associated with higher odds of tobacco smoking 
among adults in both surveys. Interestingly, participants 
who were offered free tobacco sample products were less 
likely to smoke compared with those who were not offered 
such products both in GATS 2009 (AOR=0.66, 95% CI 
0.57 to 0.77) and in GATS 2017 (AOR=0.87, 95% CI 0.76 
to 0.99). When participants see anyone using tobacco 
smoking in a movie/drama scene, 26% of participants 
in GATS 2009 (AOR=1.26, 95% CI 1.11 to 1.44) and 34% 
of participants in GATS 2017 (AOR=1.34, 95% CI 1.17 
to 1.54) are more likely to smoke. GATS 2017 showed 
that self-employed respondents were 42% more likely 
to smoke than those who were unemployed (AOR=1.42, 
95% CI 1.14 to 1.78). Again, participants from rural areas 
were less likely to use tobacco compared with urban resi-
dents (AOR=0.88, 95% CI 0.77 to 1), but no significant 
association was found between place of residence and 
tobacco smoking in GATS 2009 (table 4).

DISCUSSION
The present study showed that the prevalence of tobacco 
smoking among Bangladeshi adults declined by more 
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Table 1  Background characteristics of study participants (unweighted frequency, weighted and unweighted percentage)

Characteristics

GATS survey year: 2009 (total: 9629) GATS survey year: 2017 (total: 12 783)

n
Unweighted 
percentage

Weighted 
percentage n

Unweighted 
percentage

Weighted 
percentage

Place of residence

 � Urban 4857 50.44 26.17 6356 49.72 25.11

 � Rural 4772 49.56 73.83 6427 50.28 74.89

Sex of participants

 � Male 4468 46.40 49.72 6079 47.56 48.60

 � Female 5161 53.60 50.28 6704 52.44 51.40

Age of participants (years)

 � Mean age (±SD) 36.89 (14.90) 38.76 (14.78)

 � 15–24 2073 21.53 29.46 2293 17.94 27.47

 � 25–34 2665 27.68 23.50 3360 26.28 24.03

 � 35–44 2232 23.18 19.62 3053 23.88 20.18

 � 45–54 1329 13.80 12.77 2029 15.87 12.58

 � 55–64 755 7.84 8.04 1188 9.29 8.15

 � ≥65 575 5.97 6.61 860 6.73 7.59

Education level

 � No education 3480 36.14 35.96 3581 28.01 27.79

 � Primary 2602 27.02 27.82 3630 28.40 28.44

 � Secondary 2600 27.00 28.26 3897 30.49 32.30

 � Above secondary 947 9.83 7.95 1675 13.10 11.47

Current profession

 � Service 961 9.99 6.36 1154 9.03 7.50

 � Business 993 10.32 9.37 1418 11.09 9.67

 � Agriculture 1200 12.47 16.63 1176 9.20 10.53

 � Self-employed 1276 13.26 12.71 1951 15.26 14.22

 � Housewife 4030 41.89 39.22 5338 41.76 39.64

 � Student 460 4.78 7.86 869 6.80 10.68

 � Unemployed 701 7.29 7.85 877 6.86 7.76

Wealth status

 � Poor 3934 40.86 42.04 5143 40.23 38.70

 � Middle 1732 17.99 20.42 2561 20.03 22.08

 � Rich 3963 41.16 37.54 5079 39.73 39.22

Tobacco smoking at home

 � Allowed 2326 24.16 25.49 2072 16.21 18.73

 � Not allowed 4312 44.78 42.41 6555 51.28 53.13

 � No rules 2991 31.06 32.10 4156 32.51 28.14

Being offered free tobacco smoking products

 � No 6811 70.73 70.86 9444 73.88 72.47

 � Yes 2818 29.27 29.14 3339 26.12 27.53

Seen anyone using tobacco smoking products in movie/drama scenes

 � No 4852 50.39 49.75 10 683 83.57 84.60

 � Yes 4777 49.61 50.25 2100 16.43 15.40

GATS, Global Adults Tobacco Survey.

 on January 5, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-057896 on 20 D
ecem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Rahman MA, et al. BMJ Open 2021;11:e057896. doi:10.1136/bmjopen-2021-057896

Open access

Table 2  Comparison of the study sample according to tobacco smoking (unweighted frequency and percentage)

Covariates

GATS 2009 GATS 2017–2018

No tobacco 
smoking, n (%)

Tobacco smoking, 
n (%) P value

No tobacco 
smoking, n (%)

Tobacco 
smoking, n (%) P value

Place of residence 0.003 0.001

 � Urban 3793 (78.09) 1064 (21.91) 526 (82.69) 1100 (17.31)

 � Rural 3603 (75.50) 1169 (24.50) 5172 (80.47) 1255 (19.53)

Sex of participants <0.001 <0.001

 � Male 2311 (51.72) 2157 (48.28) 3774 (62.08) 2305 (37.92)

 � Female 5085 (98.53) 76 (1.47) 6654 (99.25) 50 (0.75)

Age of participants (years) <0.001 <0.001

 � Mean age (±SD) 35.89 (15.09) 40.18 (13.77) 37.89 (14.94) 42.65 (13.38)

 � 15–24 1841 (88.81) 232 (11.19) 2161 (94.24) 132 (5.76)

 � 25–34 2078 (77.97) 587 (22.03) 2777 (82.65) 583 (17.35)

 � 35–44 1586 (71.06) 646 (28.94) 2375 (77.79) 678 (22.21)

 � 45–54 924 (69.53) 405 (30.47) 1536 (75.70) 493 (24.30)

 � 55–64 537 (69.80) 228 (30.20) 904 (76.09) 284 (23.94)

 � ≥65 440 (76.81) 135 (23.19) 675 (78.49) 185 (21.51)

Education level <0.001 <0.001

 � No education 2451 (70.43) 1029 (29.57) 2699 (75.37) 882 (24.63)

 � Primary 2003 (76.98) 599 (23.02) 2873 (79.15) 757 (20.85)

 � Secondary 2146 (82.54) 454 (17.46) 3358 (86.17) 539 (13.83)

 � Above secondary 796 (84.05) 151 (151.95) 1498 (89.43) 177 (10.57)

Current profession <0.001 <0.001

 � Service 700 (72.84) 261 (27.16) 915 (79.29) 239 (20.71)

 � Business 515 (51.86) 478 (48.14) 891 (62.83) 527 (37.17)

 � Agriculture 537 (44.75) 663 (55.25) 656 (55.78) 520 (44.22)

 � Self-employed 713 (55.88) 563 (44.12) 1174 (60.17) 777 (39.83)

 � Housewife 3979 (98.73) 51 (1.27) 5301 (99.31) 37 (0.69)

 � Student 445 (96.74) 15 (3.26) 848 (97.58) 21 (2.42)

 � Unemployed 499 (71.18) 202 (28.82) 643 (73.32) 234 (26.68)

Wealth status <0.001 <0.001

 � Poor 2841 (72.22) 1093 (27.78) 4381 (85.18) 762 (14.82)

 � Middle 1330 (16.79) 402 (23.21) 2073 (80.94) 488 (19.06)

 � Rich 3225 (81.38) 738 (18.62) 3974 (78.24) 1105 (21.76)

Tobacco smoking at home <0.001 <0.001

 � Allowed 1543 (66.34) 783 (33.66) 1375 (66.36) 697 (33.64)

 � Not allowed 3606 (83.63) 706 (16.37) 5768 (87.99) 787 (12.01)

 � No rules 2247 (75.13) 744 (24.87) 3285 (79.04) 871 (20.96)

Being offered free tobacco smoking products <0.001 <0.001

 � No 5148 (75.58) 1663 (24.42) 7609 (80.57) 1835 (19.43)

 � Yes 2248 (79.77) 570 (20.23) 2819 (84.43) 520 (15.57)

Seen anyone using tobacco smoking products in movie/drama 
scenes

<0.001 <0.001

 � No 3821 (78.75) 1031 (21.25) 8902 (83.33) 1781 (16.67)

 � Yes 3575 (74.84) 1202 (25.16) 1526 (72.67) 574 (27.33)

GATS, Global Adults Tobacco Survey.
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Table 3  Comparison of the prevalence of current tobacco smoking in Bangladeshi adults between GATS 2009 and GATS 
2017 surveys (weighted prevalence with 95% CI)

Covariates

Survey year: 2009 Survey year: 2017

P value Remarks
Prevalence of tobacco 
smoking (95% CI)

Prevalence of tobacco 
smoking (95% CI)

Overall 23.19 (22.27 to 24.13) 18.42 (17.73 to 19.14) <0.001 Decreased

Place of residence  �

 � Urban 21.28 (21.26 to 21.29) 15.18 (15.17 to 15.20) <0.001 Decreased

 � Rural 23.60 (23.59 to 23.61) 16.86 (16.85 to 16.87) <0.001 Decreased

Sex of participants  �

 � Male 44.72 (44.70 to 44.73) 32.98 (32.96 to 32.99) <0.001 Decreased

 � Female 1.51 (1.51 to 1.52) 0.81 (0.80 to 0.82) <0.001 Decreased

Age of participants (years)  �

 � 15–24 12.03 (12.02 to 12.04) 5.01 (5.00 to 5.02) <0.001 Decreased

 � 25–34 22.62 (22.61 to 22.64) 15.93 (15.92 to 15.94) <0.001 Decreased

 � 35–44 29.77 (29.75 to 29.79) 21.84 (21.82 to 21.85) <0.001 Decreased

 � 45–54 32.86 (32.83 to 32.88) 24.67 (24.65 to 24.69) <0.001 Decreased

 � 55–64 31.62 (31.59 to 31.65) 24.26 (24.23 to 24.29) 0.002 Decreased

 � ≥65 23.50 (23.47 to 23.53) 23.00 (22.98 to 23.04) 0.380 No significant difference in change

Education level  �

 � No education 30.61 (30.60 to 30.63) 24.52 (24.51 to 24.54) <0.001 Decreased

 � Primary 22.60 (22.59 to 22.62) 19.33 (19.31 to 19.34) 0.041 Decreased

 � Secondary 16.06 (16.04 to 16.07) 9.90 (9.89 to 9.91) <0.001 Decreased

 � Above secondary 14.55 (14.53 to 14.58) 8.11 (8.09 to 8.12) <0.001 Decreased

Current profession  �

 � Service 27.94 (27.91 to 27.98) 20.96 (20.93 to 20.99) 0.001 Decreased

 � Business 43.58 (43.54 to 43.61) 31.61 (31.58 to 31.64) <0.001 Decreased

 � Agriculture 53.55 (53.52 to 53.57) 41.85 (41.82 to 41.88) <0.001 Decreased

 � Self-employed 43.43 (43.40 to 43.46) 35.79 (35.77 to 35.81) 0.015 Decreased

 � Housewife 1.40 (1.40 to 1.41) 0.70 (0.69 to 0.71) 0.004 Decreased

 � Student 3.41 (3.40 to 3.42) 1.91 (1.90 to 1.92) 0.367 No significant difference in change

 � Unemployed 24.15 (24.12 to 24.18) 23.63 (23.60 to 23.66) 0.346 No significant difference in change

Wealth status  �

 � Poor 27.58 (27.57 to 27.59) 12.83 (12.82 to 12.84) <0.001 Decreased

 � Middle 23.23 (23.21 to 23.24) 17.19 (17.18 to 17.21) 0.001 Decreased

 � Rich 17.73 (17.72 to 17.75) 19.58 (19.58 to 19.59) <0.001 Increased

Tobacco smoking at home  �

 � Allowed 33.03 (33.01 to 33.05) 29.72 (29.70 to 29.74) 0.987 No significant difference in change

 � Not allowed 16.69 (1.68 to 16.70) 10.36 (10.35 to 10.37) <0.001 Decreased

 � No rules 23.36 (23.34 to 23.37) 19.08 (19.07 to 19.10) <0.001 Decreased

Being offered free tobacco smoking sample products  �

 � No 24.39 (24.38 to 24.40) 17.59 (17.58 to 17.60) <0.001 Decreased

 � Yes 19.60 (19.59 to 19.62) 13.40 (13.38 to 13.41) <0.001 Decreased

Seen anyone using tobacco smoking products in movie/drama scenes

 � No 20.76 (20.75 to 20.77) 14.86 (14.85 to 14.87) <0.001 Decreased

 � Yes 25.20 (25.19 to 25.21) 25.10 (25.08 to 25.12) 0.058 No significant difference in change

GATS, Global Adults Tobacco Survey.
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Table 4  Multivariate logistic regression analysis of factors associated with overall tobacco smoking among the Bangladeshi 
adult population

Covariates

Survey year: 2009 Survey year: 2017

AOR (95% CI) P value AOR (95% CI) P value

Place of residence

 � Urban (RC) 1 1

 � Rural 0.89 (0.77 to 1.03) 0.115 0.88 (0.77 to 0.99) 0.044

Sex of participants

 � Female (RC) 1 1

 � Male 59.72 (40.56 to 87.93) <0.001 71.17 (41.08 to 123.32) <0.001

Age of participants (years)

 � 15–24 (RC) 1 1

 � 25–34 2.07 (1.66 to 2.58) <0.001 3.52 (2.76 to 4.5) <0.001

 � 35–44 2.33 (1.86 to 2.91) <0.001 4.03 (3.15 to 5.15) <0.001

 � 45–54 2.68 (2.09 to 3.44) <0.001 4.41 (3.4 to 5.71) <0.001

 � 55–64 2.08 (1.56 to 2.76) <0.001 3.63 (2.74 to 4.81) <0.001

 � ≥65 1.18 (0.86 to 1.6) 0.300 2.83 (2.08 to 3.85) <0.001

Education level

 � No education (RC) 1 1

 � Primary 0.65 (0.55 to 0.77) <0.001 0.74 (0.64 to 0.86) <0.001

 � Secondary 0.55 (0.45 to 0.67) <0.001 0.59 (0.50 to 0.69) <0.001

 � Higher 0.36 (0.27 to 0.47) <0.001 0.34 (0.26 to 0.43) <0.001

Current profession

 � Unemployed (RC) 1 1

 � Service 0.83 (0.62 to 1.11) 0.207 1.10 (0.84 to 1.42) 0.495

 � Business 1.07 (0.82 to 1.4) 0.619 1.13 (0.9 to 1.41) 0.302

 � Agriculture-related 0.91 (0.7 to 1.18) 0.456 1.14 (0.91 to 1.44) 0.252

 � Self-employed 1.02 (0.79 to 1.32) 0.866 1.42 (1.14 to 1.78) 0.002

 � Housewife 0.34 (0.21 to 0.55) <0.001 0.61 (0.32 to 1.17) 0.133

 � Student 0.16 (0.09 to 0.29) <0.001 0.32 (0.19 to 0.53) <0.001

Wealth status

 � Poor (RC) 1 1

 � Middle 0.79 (0.66 to 0.95) 0.014 1.06 (0.90 to 1.26) 0.493

 � Rich 0.74 (0.62 to 0.89) 0.001 1.19 (1.02 to 1.40) 0.030

Tobacco smoking at home

 � Not allowed (RC) 1 1

 � Allowed 7.08 (5.88 to 8.52) <0.001 5.90 (5.34 to 6.95) <0.001

 � No rules 2.42 (2.09 to 2.82) <0.001 2.34 (2.05 to 2.66) <0.001

Being offered free tobacco smoking sample products

 � No (RC) 1 1

 � Yes 0.66 (0.57 to 0.77) <0.001 0.87 (0.76 to 0.99) 0.041

Seen anyone using tobacco smoking products in movie/drama scenes

 � No (RC) 1 1

 � Yes 1.26 (1.11 to 1.44) <0.001 1.34 (1.17 to 1.54) <0.001

AOR, adjusted OR; RC, Reference Category.
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than 6% between 2009 and 2017. This finding is consis-
tent with a recent study in Bangladesh6 that noted a 
decline in the prevalence of tobacco smoking. This shows 
that the pattern of tobacco smoking in Bangladesh should 
be monitored in order to determine whether or not it 
is changing. It is also crucial to see if any of the factors 
linked to tobacco usage have changed. The observed 
change in the prevalence of current tobacco smoking 
from this study may possibly be explained by the effects of 
the tobacco smoking control policy in Bangladesh, such 
as the Tobacco Smoking and Tobacco Smoking Products 
Usage (Control) Rule.12 Furthermore, increased health 
literacy among the general public over time, elimination 
of all forms of advertising and promotion, labelling of 
cigarette packs with warnings, and religious obligations 
may have contributed to this decrease.

We found a significant association between gender and 
tobacco smoking. In both GATS surveys, men had higher 
odds of tobacco smoking compared with women. This 
finding aligns with other studies conducted in Bangla-
desh12 and Malaysia.13 A plausible explanation for this 
observation could be the differences in social accept-
ability in tobacco smoking in Bangladesh, where tobacco 
smoking is not accepted among women but is usually 
indifferent to tobacco smoking among men.6 Another 
cause could be the impact of modernisation, which may 
provide boys greater independence than girls, as well as 
easier access to tobacco products.

The results of our study also indicated that age was 
significantly associated with tobacco smoking. Adults and 
older adults (ie, those aged 25–64) had a higher preva-
lence of tobacco smoking compared with younger adults 
(15–24 years). Our finding is supported by previous 
evidence from Bangladesh18 20 which indicated a higher 
prevalence of tobacco smoking among older adults than 
younger adults. This finding can also be explained by the 
social acceptance of tobacco smoking, sociocultural or 
family environment, or the way of life of older people.6 It 
is also not unlikely that tobacco smoking by young people 
in Bangladesh may be under-reported.

Educational attainment emerged as a significant factor 
associated with decreased tobacco smoking in both waves 
of the survey. Consistent with a preponderance of studies 
conducted in Bangladesh,22 23 we found higher odds of 
tobacco smoking among those who had no formal educa-
tion compared with those who had at least primary level 
of education. This is possible because formal education 
is likely to provide individuals with relevant health aware-
ness on the health hazards of tobacco smoking, which 
can influence their informed decision to avoid tobacco 
smoking. However, evidence suggests good awareness of 
the health impacts of tobacco smoking among smokers.6 
Sensitising students at all levels of the education system, 
along with ensuring smoke-free policies at educational 
institutions, would assist in decreasing the burden of 
tobacco smoking in Bangladesh.

Unemployment also emerged as a significant factor 
associated with increased tobacco smoking. This finding 

could be explained by the fact that increased psycho-
logical distress due to unemployment led to adopting 
unhealthy behaviours such as tobacco smoking.24 We also 
found that persons from wealthy households had lower 
risk of tobacco smoking compared with those from poor 
households. This is consistent with earlier studies which 
showed a higher prevalence of tobacco smoking among 
individuals from lower wealth index households.18 25 
Individuals who were unemployed and belonged to the 
poor household could have adopted tobacco smoking 
as a conduit to escape the realities of their poor socio-
economic status, and their environment could have an 
impact on their continued tobacco smoking behaviour. 
Interestingly, in GATS 2017, those in rich wealth index 
households had higher prevalence of tobacco smoking, 
which could be due to their affordability to purchase 
tobacco smoking products as tobacco smoking prices 
increased between the two survey periods.

Our findings also identified that participants who see 
anyone using tobacco smoking in a movie/drama scene 
were more likely to smoke than their counterparts. This 
finding was in line with prior evidence which showed a 
strong association between watching favourite actors/
actresses using tobacco smoking products in movie and/
or drama scenes and increased tobacco smoking.8 9 We 
also found that the odds of tobacco smoking were high 
when tobacco smoking was allowed at home, which could 
be explained by Bandura’s self-efficacy/social learning 
theory, indicating that individuals learn through observa-
tion and imitation.26 It is widely known that the use of self-
efficacy theory in cigarette cessation has been examined 
in a number of publications.27 28 Through motivational, 
cognitive and decision processes, self-efficacy beliefs aid 
in achieving desired changes.29 Following a strategy in 
Singapore in line with the self-efficacy theory, in Bangla-
desh we can adopt person-to-person behavioural support 
(eg, cognitive–behavioural therapy) and skills training 
as well as develop evidence-based tobacco use cessa-
tion treatments for individuals and specific population 
groups who use tobacco.29 Therefore, implementing 
tobacco smoking-free policies in media might be effective 
in reducing the prevalence of tobacco smoking among 
Bangladeshi adults.

The decrease in tobacco smoking prevalence between 
2009 and 2017 in Bangladesh might be demonstrated by 
several factors, such as the impact of tobacco smoking 
control policies and advocacy, increasing literacy rate, 
and awareness of health consequences. However, our 
study identified a few areas for further attention which 
should be acted upon through a coordinated approach 
between the Government of Bangladesh and other non-
governmental organisations working on tobacco smoking 
control. Health literacy and antitobacco smoking 
campaigns could be targeted to high-risk populations 
such as those who are unemployed, men and those aged 
25–65 years or older. Strong advocacy and lobbying can 
also be established among directors, producers and 
media owners, which are paramount in this regard. 
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Because any laws and regulations do not put this issue in 
place of enforcement. Findings of this study could also 
assist the government in strengthening the enforcement 
of tobacco smoking regulatory frameworks.14

The strengths and limitations of this current study 
were prudently accredited. First, this study used the 
most recent nationally representative surveys with appro-
priate statistical techniques to estimate the prevalence. 
Therefore, the study results could be generalisable to 
Bangladesh. In addition, the results of this study identi-
fied factors of tobacco smoking and whether there was 
any change over the period of 8 years due to change in 
relevant tobacco smoking control policies. The inherent 
limitations of a cross-sectional study design limited our 
ability to infer causality. Second, self-reporting of tobacco 
smoking data was subject to information bias. Third, 
although we have used the most recent data of 2017, the 
most recent changes over the period of the last 4 years 
were not reflected in this paper.

CONCLUSIONS
The current study found a decline in the prevalence of 
tobacco smoking among the Bangladeshi adult popula-
tion over the period of 2009–2017. However, it remained 
high among men, older adults aged over 24 years, those 
with no formal education and unemployed population. 
Appropriate interventions (eg, awareness-raising initia-
tives) need to be designed particularly targeting men, 
older population aged over 24 years, and the less educated 
and unemployed segments of the community. People 
follow media persons; thus, policies could be made so 
that media personnel cannot promote smoking. More-
over, prioritising social and home-based health literacy 
programmes on the harmful impact of active and passive 
tobacco smoking as well as strict regulations of tobacco 
smoking advertisement could facilitate a faster decline in 
tobacco smoking in Bangladesh.

Author affiliations
1Development Studies Discipline, Khulna University, Khulna, Bangladesh
2School of Public Health, Southeast University, Nanjing, People's Republic of China
3Faculty of Nutrition and Food Science, Patuakhali Science and Technology 
University, Patuakhali, Bangladesh
4School of Public Health, Faculty of Health, University of Technology Sydney, Sydney, 
New South Wales, Australia
5Department of Population and Health, University of Cape Coast, Cape Coast, Ghana
6Department of Community Health Sciences, Max Rady College of Medicine, 
University of Manitoba, Winnipeg, Manitoba, Canada
7Research, Monitoring and Information Management Organization/Institutions, Deep 
Eye Care Foundation (DECF), Rangpur, Bangladesh
8Centre for Primary Health Care and Equity, Faculty of Medicine, University of New 
South Wales, Sydney, New South Wales, Australia
9Center for Research, Policy and Implementation, Biratnagar, Nepal
10ARCED Foundation, 13/1, Pallabi, Mirpur-12, Dhaka, Bangladesh
11BRAC James P Grant School of Public Health, BRAC University, 6th Floor, Medona 
Tower, 28 Mohakhali Commercial Area, Bir Uttom A K Khandakar Road, Dhaka, 
Bangladesh
12Department of Public Health, Daffodil International University, Dhaka, Bangladesh
13School of Health, Federation University Australia, Berwick, Victoria, Australia
14Australian Institute for Primary Care and Ageing (AIPCA), La Trobe University, 
Melbourne, Victoria, Australia

15Department of Non-communicable Diseases, Bangladesh University of Health 
Sciences (BUHS), Dhaka, Bangladesh
16Faculty of Public Health, Universitas Airlangga, Surabaya, Indonesia

Acknowledgements  The authors of the present study greatly acknowledge the 
Centers for Disease Control and Prevention (CDC) for providing access to freely use 
their database.

Contributors  MAR accepts full responsibility for the work and/or the conduct of 
the study, had access to the data, and controlled the decision to publish. MAR also 
takes responsibility for the integrity and accuracy of the data analysis. MAR and 
MMR performed the statistical analysis. MAR, SK, BOA and JO produced the first 
draft of the manuscript. MAR, SKM, UNY, HRH, SK, BOA, JO and MAR reviewed and 
undertook the scientific editing of the manuscript both for statistical correctness 
and language appropriateness. All authors read and approved the final version for 
publication.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. The 
data used in this study can be found freely (https://​nccd.​cdc.​gov/​GTSS​Data​Surv​
eyRe​sources/​Ancillary/​DataReports.​aspx?​CAID=​2) and we have no right to share 
publicly.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

ORCID iDs
Md. Ashfikur Rahman http://​orcid.​org/​0000-​0002-​5517-​8557
Satyajit Kundu http://​orcid.​org/​0000-​0001-​9610-​1479
Bright Opoku Ahinkorah http://​orcid.​org/​0000-​0001-​7415-​895X
Joshua Okyere http://​orcid.​org/​0000-​0003-​4080-​7522
Henry Ratul Halder http://​orcid.​org/​0000-​0002-​1362-​3077
Uday Narayan Yadav http://​orcid.​org/​0000-​0002-​6626-​1604
Sabuj Kanti Mistry http://​orcid.​org/​0000-​0001-​6100-​6076
Muhammad Aziz Rahman http://​orcid.​org/​0000-​0003-​1665-​7966

REFERENCES
	 1	 Owolabi EO, Goon DT, Adeniyi OV, et al. Prevalence and factors 

associated with tobacco use among adults attending selected 
healthcare facilities in buffalo City metropolitan Municipality, South 
Africa. South African Family Practice 2017;59:201–7.

	 2	 World Health Organization. WHO report on the global tobacco 
epidemic 2015: raising taxes on tobacco. World Health Organization, 
2015.

	 3	 Ahammed T, Ahmed NU, Uddin MJ. Changes in prevalence, and 
factors associated with tobacco use among Bangladeshi school 
students: evidence from two nationally representative surveys. BMC 
Public Health 2021;21:1–13.

	 4	 Detels R, Tan CC. The scope and concerns of public health. Oxford 
Textb public Heal 2009;1:392.

	 5	 Keller-Hamilton B, Muff J, Blue T, et al. Tobacco and alcohol on 
television: a content analysis of male adolescents' favorite shows. 
Prev Chronic Dis 2018;15:E134.

 on January 5, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-057896 on 20 D
ecem

ber 2021. D
ow

nloaded from
 

https://nccd.cdc.gov/GTSSDataSurveyResources/Ancillary/DataReports.aspx?CAID=2
https://nccd.cdc.gov/GTSSDataSurveyResources/Ancillary/DataReports.aspx?CAID=2
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5517-8557
http://orcid.org/0000-0001-9610-1479
http://orcid.org/0000-0001-7415-895X
http://orcid.org/0000-0003-4080-7522
http://orcid.org/0000-0002-1362-3077
http://orcid.org/0000-0002-6626-1604
http://orcid.org/0000-0001-6100-6076
http://orcid.org/0000-0003-1665-7966
http://dx.doi.org/10.1080/20786190.2017.1340251
http://dx.doi.org/10.1186/s12889-021-10623-0
http://dx.doi.org/10.1186/s12889-021-10623-0
http://dx.doi.org/10.5888/pcd15.180062
http://bmjopen.bmj.com/


10 Rahman MA, et al. BMJ Open 2021;11:e057896. doi:10.1136/bmjopen-2021-057896

Open access�

	 6	 Jawad M, Nakkash RT, Mahfoud Z, et al. Parental smoking and 
exposure to environmental tobacco smoke are associated with 
waterpipe smoking among youth: results from a national survey in 
Lebanon. Public Health 2015;129:370–6.

	 7	 Zhang D-D, Cao J, Dong Z, et al. Prevalence of active and passive 
tobacco smoking among Beijing residents in 2011. Chronic Dis Transl 
Med 2016;2:120–8.

	 8	 Vargas LS, Lucchese R, Silva ACda, et al. Determinants of tobacco 
use by students. Rev. Saúde Pública 2017;51.

	 9	 Kabir MA, Goh K-L, Khan MH. A cross-country comparison of 
tobacco consumption among Youths from selected South-Asian 
countries. BMC Public Health 2013;13:1–11.

	10	 Islam SMS, Mainuddin AKM, Bhuiyan FA, et al. Prevalence of 
tobacco use and its contributing factors among adolescents in 
Bangladesh: results from a population-based study. South Asian J 
Cancer 2016;5:186–8.

	11	 Bangladesh Bureau of Statistics and National Tobacco Control 
Cell. Global adult tobacco survey Bangladesh report 2017. Dhaka, 
Bangladesh, 2019.

	12	 Kabir MA, Goh K-L, Khan MMH. Adolescent tobacco use and 
its determinants: evidence from global youth tobacco survey, 
Bangladesh 2007. Asia Pac J Public Health 2015;27:NP1578–90.

	13	 Lim KH, Teh CH, Pan S, et al. Prevalence and factors associated with 
smoking among adults in Malaysia: findings from the National health 
and morbidity survey (NHMS) 2015. Tob Induc Dis 2018;16:1–11.

	14	 World Bank Group Global Tobacco Control Program. Bangladesh 
overview of tobacco use, tobacco control legislation, and taxation a 
country brief, 2019.

	15	 Bangladesh details | tobacco control laws.
	16	 Hassan MS, Hossain MK, Khan HTA. Prevalence and predictors 

of tobacco smoking among university students in Sylhet division, 
Bangladesh. Int Health 2019;11:306–13.

	17	 Jones DM, Majeed BA, Weaver SR, et al. Prevalence and factors 
associated with smokeless tobacco use, 2014-2016. Am J Health 
Behav 2017;41:608–17.

	18	 Zhao L, Mbulo L, Twentyman E, et al. Disparities in smokeless 
tobacco use in Bangladesh, India, and Pakistan: findings 

from the global adult tobacco survey, 2014-2017. PLoS One 
2021;16:e0250144.

	19	 Ministry of Health and Family Welfare. Global adult tobacco survey: 
Bangaldesh report 2009. Dhaka, Bangladesh, 2009.

	20	 Palipudi KM, Sinha DN, Choudhury S, et al. Predictors of tobacco 
smoking and smokeless tobacco use among adults in Bangladesh. 
Indian J Cancer 2012;49:387.

	21	 Chin LP, Soo RA, Soong R, et al. Targeting ROS1 with anaplastic 
lymphoma kinase inhibitors: a promising therapeutic strategy for 
a newly defined molecular subset of non-small-cell lung cancer. J 
Thorac Oncol 2012;7:1625–30.

	22	 Islam FMA, Walton A. Tobacco smoking and use of smokeless 
tobacco and their association with psychological distress and other 
factors in a rural district in Bangladesh: a cross-sectional study. J 
Environ Public Health 2019;2019:1–11.

	23	 Rahman MS, Mondal MNI, Islam MR, et al. Determinant factors of 
tobacco use among ever-married men in Bangladesh. Drug Healthc 
Patient Saf 2015;7:77–85.

	24	 Mistry SK, Ali AM, Rahman MA, et al. Changes in tobacco use 
patterns during COVID-19 and their correlates among older adults in 
Bangladesh. Int J Environ Res Public Health 2021;18:1779–11.

	25	 Sreeramareddy CT, Pradhan PM, Sin S. Prevalence, distribution, 
and social determinants of tobacco use in 30 sub-Saharan African 
countries. BMC Med 2014;12:1–13.

	26	 Bandura A, Hall P. Albert bandura and social learning theory. Learn 
Theor Early Years Pract 2018;63.

	27	 Berndt NC, Hayes AF, Verboon P, et al. Self-Efficacy mediates the 
impact of craving on smoking abstinence in low to moderately 
anxious patients: results of a moderated mediation approach. 
Psychol Addict Behav 2013;27:113–24.

	28	 Williams DM, Rhodes RE. The confounded self-efficacy construct: 
conceptual analysis and recommendations for future research. 
Health Psychol Rev 2016;10:113–28.

	29	 Health Promotion Board S. Treating tobacco use and dependence 
HPB-MOH clinical practice guidelines, 2013.

 on January 5, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-057896 on 20 D
ecem

ber 2021. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.puhe.2015.01.011
http://dx.doi.org/10.1016/j.cdtm.2016.09.005
http://dx.doi.org/10.1016/j.cdtm.2016.09.005
http://dx.doi.org/10.1590/s1518-8787.2017051006283
http://dx.doi.org/10.1186/1471-2458-13-379
http://dx.doi.org/10.4103/2278-330X.195339
http://dx.doi.org/10.4103/2278-330X.195339
http://dx.doi.org/10.1177/1010539512472357
http://dx.doi.org/10.18332/tid/82190
http://dx.doi.org/10.1093/inthealth/ihy091
http://dx.doi.org/10.5993/AJHB.41.5.10
http://dx.doi.org/10.5993/AJHB.41.5.10
http://dx.doi.org/10.1371/journal.pone.0250144
http://dx.doi.org/10.4103/0019-509X.107745
http://dx.doi.org/10.1097/JTO.0b013e31826baf83
http://dx.doi.org/10.1097/JTO.0b013e31826baf83
http://dx.doi.org/10.1155/2019/1424592
http://dx.doi.org/10.1155/2019/1424592
http://dx.doi.org/10.2147/DHPS.S80864
http://dx.doi.org/10.2147/DHPS.S80864
http://dx.doi.org/10.3390/ijerph18041779
http://dx.doi.org/10.1186/s12916-014-0243-x
http://dx.doi.org/10.1037/a0028737
http://dx.doi.org/10.1080/17437199.2014.941998
http://bmjopen.bmj.com/

	WasThereAnyChangeCopyright
	Federation University ResearchOnline
	https://researchonline.federation.edu.au


	WasThereAnyChangePublished
	Was there any change in tobacco smoking among adults in Bangladesh during 2009–2017? Insights from two nationally representative cross-­sectional surveys
	ABSTRACT
	Introduction﻿﻿
	Methods
	Data sources and sampling frame
	Outcome variable
	Independent variables
	Statistical analysis
	Patient and public involvement

	Results
	Participants’ characteristics
	Prevalence of tobacco smoking by participants’ characteristics
	Factors associated with tobacco smoking

	Discussion
	Conclusions
	References



