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Summary
Background In Southeast Asia, tobacco use is a major public health threat. Tobacco users in this region may switch
between or concurrently use smoked tobacco and smokeless tobacco (SLT), which makes effective tobacco control
challenging. This study tracks transitions of use among different product users (cigarettes, bidis, and SLT) in
Bangladesh, one of the largest consumers of tobacco in the region, and examines factors related to transitions and
cessation.

Methods Four waves (2009–2015) of the International Tobacco Control (ITC) Bangladesh Survey with a cohort sample
of 3245 tobacco users were analysed. Generalized Estimating Equations (GEE) models were used to explore the
socioeconomic correlates of transitions from the exclusive use of cigarettes, bidis, or SLT to the use of other tobacco
products or quitting over time.

Findings Among exclusive cigarette users, most remained as exclusive cigarette users (68.1%). However, rural
smokers were more likely than urban smokers to transition to bidi use (odds ratio [OR] = 3.02, 95% confidence
interval [CI] = 1.45–6.29); to SLT use (OR = 2.68, 95% CI = 1.79–4.02) and to quit tobacco (OR = 1.57, 95%
CI = 1.06–2.33). Among exclusive bidi users, transitional patterns were more volatile. Fewer than half (43.3%) of the
exclusive bidi users maintained their status throughout the waves. Those with higher socio-economic status (SES)
were more likely to quit (OR = 4.16, 95% CI = 1.08–13.12) compared to low SES smokers. Exclusive SLT users
either continued using SLT or quit with minimal transitions to other products (≤2%). Nevertheless, males were
more likely to switch to other tobacco products; younger (OR = 2.94, 95% CI = 1.23–6.90 vs. older), more
educated (OR = 1.55, 95% CI = 1.77–3.12 vs. less educated), and urban SLT users (OR = 0.52, 95%
CI = 0.30–0.86 for rural vs. urban users) were more likely to quit.

Interpretation Complex transitional patterns were found among different types of tobacco product users over time in
Bangladesh. These findings can inform more comprehensive and multi-faceted approaches to tackle diversified
tobacco use in Bangladesh and neighbouring countries in the Southeast Asia region with similar tobacco user
profiles of smoked tobacco and SLT products.
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Research in context

Evidence before this study
Previous research has focused mainly on cross-sectional
patterns and individual-level correlates of tobacco use.
Evidence taking into consideration both person and product-
related characteristics in understanding tobacco use
behaviours are scarce. Moreover, little is known about the
transitions between different tobacco products use over time
in the Southeast Asia region. Specifically in Bangladesh, where
a large number of tobacco users and a high prevalence of
dual- and poly-product use of smoked tobacco and SLT
products exist, no longitudinal studies have been conducted
to date that examine use patterns and factors related to
transition and cessation.

Added value of this study
This study provides a comprehensive evaluation of
transitional patterns in cigarettes, bidis, and SLT use in
Bangladesh. This is also the first study using a large-scale,
nationally representative cohort in the Southeast Asia region
to longitudinally examine the patterns and factors related to
the transition and cessation of cigarette, bidi, and SLT use
among Bangladeshi populations over a seven-year period. We
identified product-specific trajectories of the three main
tobacco products used and user attributes associated with the
complex transitional patterns among different types of
tobacco product users over time. A study of these transition
patterns can shed light on the importance of people, product,

and policies in tobacco control in the Southeast Asia region
and shed insights into the interplay between the markets for
all three products.

Implications of all the available evidence
To understand how tobacco use patterns change over time
among users exposed to a diverse market of tobacco
products and the factors affecting their transition patterns,
it is imperative to analyse tobacco use patterns over time.
Exclusive cigarette users were less likely to quit or switch to
other products, but when they did, they were more likely to
use SLT and become dual cigarette and SLT users. Bidi users
typically switched to relatively expensive cigarettes or dual
use with SLTs over time. There is no evidence that SLT
users were transitioning to any other products. SLT has had
little substitution or transition over time, indicating that it
has a distinct market and user base. Stratified analysis of
different user subgroups identified varying levels of
association with transitions in product use based on age,
area of residence, and sociodemographic status. The
identified transitional patterns can be used as a starting
point for a more comprehensive understanding of the
interactions between different tobacco products used in
Bangladesh and countries with similar user profiles, such as
India and Sri Lanka. These can serve as a starting point for
developing effective tobacco control strategies for limiting
tobacco use in the region.
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Introduction
Tobacco smoking is a major threat to public health in
Southeast Asian countries, killing 1.6 million lives in
the region alone in 2020.1 The region is also home to the
largest producers and consumers of tobacco products in
the world. The World Health Organization Southeast
Asia region accounts for more than 22% of global
smokers and more that 80% of smokeless tobacco (SLT)
users.2 In this region, tobacco is consumed in diverse
forms, including smoked products, such as cigarettes
and bidis (a cheaper hand-rolled form of smoked to-
bacco), and the widely used SLT, for which awareness of
negative health effects may be limited due to culture-
related customs and misbeliefs of their health effects.3,4

Several countries in this region have witnessed an
increased prevalence of concurrent use of these prod-
ucts (i.e., dual- and poly-tobacco use) in recent years.5,6

Evidence has shown that combined use of two or
more tobacco products increases exposure to potentially
harmful toxicants; therefore, it raises the risks of
developing tobacco-related diseases7 and might prevent
users from successfully quitting tobacco.8,9 This is
extremely relevant in Southeast Asian countries such as
Bangladesh, one of the top ten countries with the
highest smoking prevalence in the world.10,11

Global Adult Tobacco Survey (GATS) data show that
in 2017, over one in three adults (35.3%) in Bangladesh
were currently using smoked tobacco, such as cigarettes
and bidis, or smokeless tobacco (SLT) or a combination
of the two.5,12 The prevalence of tobacco use was much
higher among men (46%) than among women (25.2%)
and in rural areas (37.1%) than in urban areas (29.9%).12

Female tobacco users are primarily SLT users (16.2%
men vs. 24.8% women). Almost one in 10 adults (9.3%)
is a dual user of both ST and SLT products, and one in
11 (8.8%) is a poly user of three or more products.5

Dual- and poly-tobacco use reflect patterns of tobacco
product substitution/initiation and nicotine seeking
behaviour, which in turn can be influenced by under-
lying policy and person-level factors.13 The availability of
smoked tobacco and SLT products in Southeast Asia
potentially contributes to high dual and poly use of
cigarettes, bidis, and SLT, making it easier for users to
transition between products. Evidence suggests that
significant price differences persist across smoked and
SLT products (overall cheaper) in the Southeast Asia
www.thelancet.com Vol 14 July, 2023
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region, particularly in India and Bangladesh, potentially
contributing to the incentives for product sub-
stituion.14,15 Previous studies have largely focused on
cross-sectional patterns of smoked tobacco and SLT use
among various socioeconomic and demographic sub-
groups. Further investigation of the impact of these
factors on the transitions of tobacco use and quitting
could deepen our understanding of these phenomena.
There have been limited studies that have tracked the
trajectory of tobacco use, differentiated by product
type and user profile, in the Southeast Asia region. The
current study is the first longitudinal analysis in the
Southeast Asian region of the patterns and factors
related to the transition and cessation of the three most
consumed products—cigarette, bidi, and SLT within the
population and user subgroups.
Methods
Data and sample
Data were from all four waves of the International To-
bacco Control (ITC) Bangladesh Surveys conducted in
2009, 2010, 2011–2012, and 2014–2015. The ITC Project
is undertaking large-scale prospective cohort surveys
with the principal goal of assessing behavioural aspects
of tobacco use and psychosocial effects of national to-
bacco control programmes implemented in accordance
with the Framework Convention on Tobacco Control
(FCTC) in its 31 partner countries.16

For the Bangladesh surveys, the interwave retention
rates (the proportion of respondents of the previous
wave retained in the subsequent survey wave) were be-
tween 87.1% and 94.0%.17–20 A total of 3245 respondents
who participated in all four waves, including 1451
exclusive single product users (N = 986 exclusive ciga-
rette users; N = 115 exclusive bidi users; and N = 350
exclusive SLT users at baseline Wave 1) were included to
examine individual-level changes and transition patterns
of tobacco use over time. Bangladesh had implemented
many policy initiatives during the four waves of the ITC
Bangladesh Survey in 2009–2015—the 2005 Tobacco
Control Act was amended in 2013 with new rules
formulated in 2015 to supersede the previous Act,
bringing the country closer to compliance with the
WHO FCTC. The detailed timeline of the tobacco con-
trol policies and the ITC surveys in Bangladesh from
2009 to 2015 is provided in Supplementary Figure S1,
and Supplementary Figure S2.

The ITC Bangladesh Survey uses a nationally repre-
sentative probability sample of adult tobacco users and
non-users ≥15 years old, recruited using a multistage
cluster sampling design. Details on survey interview
procedures, questionnaires, sampling, weighting, and
information on accessing the data are documented
elsewhere.17–20 All tobacco use-related questions and data
were retrieved from the tobacco user survey. In the first
two waves, the tobacco user questionnaire was designed
www.thelancet.com Vol 14 July, 2023
to collect information on smoked tobacco products only;
those respondents who used smokeless tobacco (SLT)
provided information about their use in the non-users’
survey. The current study thus included all valid
responses in both questionnaires, which led to a com-
plete collection of data on both smoked tobacco and
smokeless tobacco among a cohort that was represen-
tative of the general population and all product users.
Nevertheless, the tribal sample, the slum areas, and the
border regions sampled purposively in selective waves
of the survey were not included in the general popula-
tion due to study design, the high mobility and the
complex data registration histories of these populations.

Measures
Sociodemographic characteristics
Several sociodemographic variables were included in
the analysis as potential covariates. These were sex, age
groups (15–17, 18–24, 25–39, 40–54, 55+), residence
area (urban, rural), marital status (married, single or
living alone [including divorced or widowed]), and
educational status (illiterate, 1–8 years, or 9 years or
more). A categorical variable indicating low, moderate,
and high socio-economic status (SES) constructed by the
original ITC researchers based on the terciles of the
housing index was used as the basis for stratification of
the population in each survey area by socioeconomic
position.21

Tobacco use definitions
Tobacco products surveyed at each wave included ciga-
rettes, bidis, and SLT. Respondents were identified as
current users if they reported current use of any of the
above products on a daily, weekly, or less than weekly
basis (e.g., monthly) using the tobacco user survey. The
questions were: “Do you currently smoke cigarettes/
bidis?”. Those who answered “yes” (Wave 1) or “daily/
weekly/less than weekly” (Waves 2, 3, and 4) were cat-
egorised as current users. A similar principle was fol-
lowed for the identification of SLT users. However, in
Wave 1 and Wave 2, current SLT users would include
respondents from both the tobacco user survey, and
non-user survey who reported using SLT. The relevant
questions were: “In the past 6 months, have you used
any smokeless products?” (yes/no) and “I generally use
SLT at least weekly.” (yes/no). Those who responded
“yes” to both the former and latter questions were
classified as current SLT users. For Waves 3 and 4, the
questions from the user survey were: “Do you currently
use SLT?” Responding daily, weekly, or less than weekly
to the question indicates current use. Those who gave a
negative response to the above questions were classified
as non-users or quitters.

Dual- and poly-tobacco use
Current dual- and poly-tobacco use were operationalised
consistent to previous studies.5,22,23 Individuals currently
3

www.thelancet.com/digital-health


Articles

4

using two distinct tobacco products were classified as
dual-tobacco users (i.e., cigarette + bidi, cigarette + SLT,
or bidi + SLT), whereas those concurrently using all
three tobacco products at the time of the survey were
classified as poly-tobacco users (cigarette + bidi + SLT).

Analysis
Transition modelling
To examine respondents’ transitions in tobacco product
use between consecutive waves from Wave 1 to Wave 4,
we conducted separate analyses on each group of exclu-
sive users in Wave 1, namely exclusive cigarette, exclusive
bidi, and exclusive SLT users. Each respondent was
assessed for transitions from one wave (wave t) to the next
wave (wave t + 1) with binary indicators where 1 = transi-
tion in product use at wave t + 1, and 0 = no transition
with respect to five key transitional outcomes for each
exclusive user group. For example, among exclusive
cigarette users at Wave 1, the transitional, not mutually
exclusive, outcomes investigated were: (1) transition to
bidi use (exclusive use or in combination with cigarettes/
SLT); (2) transition to SLT use (exclusive use or in com-
bination with cigarettes/bidis); (3) quitting (transition to
non-tobacco use); (4) any transition other than quitting
(transition to any other combination of tobacco use other
than “quitting”); (5) transition to dual or poly use (i.e.,
using at least two/three products). At Wave 1, similar
binary indicators were constructed for exclusive bidi users
and exclusive SLT users (five outcomes for each group).
Classifying transitional outcomes in this way made it
possible to examine longitudinal transitions of specific
tobacco product/patterns over time at the individual level.

Analytical framework
Due to the low prevalence of cigarette and bidi use
among females in Bangladesh (less than 2% in each
survey wave), all analyses regarding the transitions of
exclusive cigarette and exclusive bidi users were con-
ducted only among males. A series of longitudinal an-
alyses were carried out to present the trajectories of
tobacco use transitions for Wave 1 exclusive cigarette
users (males only, n = 986), exclusive bidis users (males
only, n = 115), and exclusive SLT users (both sexes,
n = 350) who completed all four waves.

Separate alluvial diagrams (river plots) were used to
visually depict the transition trajectories between suc-
cessive waves. A series of Generalized Estimating
Equations (GEE) logistic models were utilised to eval-
uate the sociodemographic correlates for transitions
from exclusive product use to the initiation of other
products or quitting in subsequent waves. Potential
covariates (predictors) were selected based on epidemi-
ological knowledge in tobacco control science and pre-
vious evidence.2,10,24 We considered sex,25 age group
(categorical variable), residential area,12 socioeconomic
status (using the housing index as a proxy),21 education
level, and marital status26 as covariates to explore the
relationship between these sociodemographic factors
and product use transitions. The transitions analysis
also tested whether there were significant time effects
across waves using ITC “wave” (a proxy for time) as a
categorical variable (Wave 1–4).

The GEE models estimated in the study employed an
unstructured working correlation matrix to account for
correlations between repeated observations.27 Logistic
regression using population-averaged GEE with un-
structured correlation structure among outcomes was fit
using “xtlogit” with the “pa” and the “corr(unstruc-
tured)” option in STATA 17. All analyses were weighted
so that results are representative of the Bangladeshi
population of tobacco users.

Ethics
The survey protocols and all materials, including the
survey questionnaires, were cleared for ethics by the
Research Ethics Board, University of Waterloo, Canada
(REB#15019 and REB#19862/30312); Bangladesh Med-
ical Research Council, Bangladesh (IRB BMRC/ERC/
2013-2016/1729 and IRB BMRC/ERC/2007-2010/1372).

Role of funding source
None.
Results
Sample characteristics
The sample’s descriptive characteristics are presented in
Table 1.

Product-specific transitions over time
Fig. 1A–C illustrates the transitional patterns of exclu-
sive tobacco product users from Wave 1 to Wave 4. The
height of the coloured knots at each wave indicates the
weighted proportion of transitions. The wider the knots,
the greater the proportion.

According to Fig. 1A, exclusive cigarette users at
baseline were likely to remain as exclusive cigarette
users at Wave 4 (68.1%). This was significantly higher
than the percentage of exclusive bidi users who
remained exclusive bidi users (43.4%) (Fig. 1B) or the
percentage of exclusive SLT users who remained
exclusive SLT users (44.3%) (Fig. 1C). at Wave 4.
Transitions to being non-users, dual users
(cigarettes + SLT, or SLT + bidis) or poly users of all
three products in this subgroup were less frequently
observed (≤4%) (Fig. 1A). Generally, transitions to
quitters from exclusive tobacco product use were low
(<17%) except for SLT users (49%–52%).

Transitional patterns were more volatile for exclusive
bidi users compared to other exclusive product users
(Fig. 1B). Fewer than half of the exclusive bidi users
maintained their status throughout the waves. Transi-
tions from exclusive bidi use to exclusive cigarette use
were rather stable across all waves (13.2%–14.7%) and
www.thelancet.com Vol 14 July, 2023
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Sample characteristics Weighted percentages (%) with 95% Confidence Interval

Longitudinal sample W1
(N = 3245)

Exclusive cig users at W1
(N = 986, male only)

Exclusive bidi users at W1
(N = 115, male only)

Exclusive SLT users at W1
(N = 350)

Sex

Male 51.4 (49.7–53.1) ― ― 26.2 (21.8–31.0)

Female 48.6 (46.9–50.3) ― ― 73.8 (69.0–78.2)

Age group

15–24 22.3 (20.9–23.7) 20.0 (17.6–22.6) 2.8 (0.7–8.0) 9.3 (6.7–12.9)

25–39 36.5 (34.8–38.1) 42.8 (39.7–45.9) 19.0 (12.8–27.2) 33.4 (28.6–38.5)

40–54 24.1 (22.7–25.6) 23.4 (20.9–26.1) 36.5 (28.2–45.6) 35 (30.1–40.1)

55+ 17.2 (16.0–18.6) 13.9 (11.8–16.2) 41.8 (33.2–50.9) 22.4 (18.3–27)

Residence

Urban 30.4 (28.9–32.0) 35.5 (32.6–38.5) 8.6 (4.5–15.3) 21.8 (17.8–26.5)

Rural 69.6 (68.0–71.1) 64.5 (61.5–67.5) 91.4 (84.7–95.5) 78.2 (73.5–82.2)

SES: housing index

Low 30.7 (29.1–32.3) 30.9 (28.1–33.9) 43.8 (35.0–52.9) 38.0 (33.1–43.2)

Moderate 33.8 (32.2–35.4) 34.4 (31.5–37.4) 37.0 (28.7–46.1) 35.1 (30.3–40.3)

High 35.6 (33.9–37.2) 34.7 (31.8–37.7) 19.3 (13–27.5) 26.9 (22.5–31.8)

Education

Illiterate 25.1 (23.6–26.6) 17.9 (15.6–20.4) 50.8 (41.8–59.8) 42.8 (37.7–48.1)

1–8 years 54.0 (52.3–55.7) 53.0 (49.8–56.1) 41.9 (33.3–51) 49.4 (44.2–54.6)

9 years or more 20.9 (19.6–22.4) 29.2 (26.4–32.1) 7.3 (3.6–13.7) 7.8 (5.4–11.1)

Marital status

Married 81.1 (79.7–82.4) 77.0 (74.2–79.5) 90.1 (83.1–94.5) 83.4 (79.1–87.0)

Single/live alone 18.9 (17.6–20.3) 23.0 (20.5–25.8) 9.9 (5.5–16.9) 16.6 (13.0–20.9)

Note: ― no data points for female respondents. Males constitute 100% of analytical sample. Longitudinal survey weights are applied to all estimates; 95% CI are reported to indicate of the degree of
uncertainty.

Table 1: Sample characteristics of the longitudinal sample.

Articles
much more frequent than from exclusive cigarette use
to exclusive bidi use (2.8%–3.2%) (Fig. 1A).

A large proportion of exclusive SLT users (Fig. 1C)
remained as SLT users, whereas a sizable number tran-
sitioned to quitting. There were few transitions to using
other products throughout the waves (overall ≤2%). The
most likely transition to dual use for both exclusive
cigarette and exclusive bidi users was with SLT.

Correlates of transitions between products over
time
The GEE models examined factors associated with
transitions including quitting in subsequent waves
(Tables 2–4). Among exclusive cigarette users, rural re-
spondents were more likely to transition than urban
respondents (transition to bidi: OR = 3.02, 95%
CI = 1.45–6.29; transition to SLT: OR = 2.68, 95%
CI = 1.79–4.02; quitting: OR = 1.57, 95% CI = 1.06–2.33;
any transition: OR = 3.01, 95% CI = 2.02–4.49; transi-
tion to dual or poly use: OR = 2.49, 95% CI = 1.63–3.81).
Housing index (SES indicator) was not associated with
any transition. Generally, younger people were less
likely to transition than older people. Transitions to bidi
use and quitting were more likely to occur in later
waves, whereas transitions to SLT were more likely in
earlier waves (Table 2).
www.thelancet.com Vol 14 July, 2023
Among exclusive bidi users shown in Table 3, age
and residential area were not associated with transitions.
However, respondents with higher housing index (SES
indicator) were more likely to quit (OR = 4.16, 95%
CI = 1.08–13.12), but had lower odds to transition to
exclusive cigarette use (OR = 0.49, 95% CI = 0.24–0.99)
or make any transition (OR = 0.47, 95% CI = 0.22–0.98).
Survey waves were not associated with transitions
among exclusive bidi users.

Exclusive SLT users were frequently women and
had significantly lower odds to transition to any
other products compared to exclusive cigarette
or bidi users. Quitting tobacco was more likely
among younger respondents (OR = 2.94, 95%
CI = 1.23–6.90), those more educated (OR = 1.55,
95% CI = 1.77–3.12), and SLT users living in urban
areas (OR = 0.52, 95% CI = 0.30–0.86 for rural users)
compared to their counterparts. Due to the small
numbers of transitions to exclusive cigarette use,
exclusive bidi use, and any transitions, the estima-
tions for these three models were unstable with wide
confidence intervals.

A more aggregated view of the trajectories of the
transitions of single-, dual-, and poly-tobacco use in the
ITC Bangladesh Surveys is presented in Supplementary
Figure S3.
5
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OR (95% CI)

Transition to any bidi use Transition to any SLT use Quitting Any transitionsa Transition to dual
or poly use

N of transitions in Wave 2 52 117 80 159 123

N of transitions in Wave 3 75 70 136 135 78

N of transitions in Wave 4 73 104 146 167 104

Age Group

55+ 1 1 1 1 1

40–54 0.78 (0.51–1.20) 1.18 (0.76–1.83) 0.61 (0.36–1.02) 0.94 (0.67–1.32) 1.17 (0.76–1.79)

25–39 0.39 (0.22–0.69)*** 1.03 (0.64–1.64) 0.63 (0.39–1.02) 0.63 (0.42–0.95)* 1.02 (0.65–1.63)

15–24 1.05 (0.40–2.71) 0.45 (0.22–0.95)* 0.82 (0.44–1.52) 0.63 (0.33–0.96)* 0.92 (0.43–1.99)

Education

Illiterate 1 1 1 1 1

Less educated 1.19 (0.77–1.83) 1.06 (0.66–1.71) 1.1 (0.65–1.85) 1.14 (0.80–1.61) 1.12 (0.7–1.79)

More educated 0.74 (0.39–1.39) 0.68 (0.38–1.22) 1.41 (0.83–2.42) 0.76 (0.48–1.19) 0.62 (0.34–1.1)

Marital status

Married 1 1 1 1 1

Single/live alone 0.4 (0.22–0.8)** 0.5 (0.25–0.99)* 1.04 (0.67–1.6) 0.46 (0.28–0.74)** 0.57 (0.32–1.98)*

Residence

Urban 1 1 1 1 1

Rural 3.02 (1.45–6.29)** 2.68 (1.79–4.02)*** 1.57 (1.06–2.33)* 3.01 (2.02–4.49)*** 2.49 (1.63–3.81)***

Housing index

Low 1 1 1 1 1

Moderate 1.18 (0.61–2.27) 1.05 (0.63–1.75) 1.42 (0.88–2.28) 1.11 (0.71–1.72) 1.17 (0.71–1.92)

High 1.41 (0.72–2.77) 0.96 (0.56–1.66) 1.3 (0.8–2.12) 1.07 (0.68–1.69) 1.26 (0.76–2.08)

Wave

2 1 1 1 1 1

3 1.77 (1.22–2.58)** 0.51 (0.36–0.69)*** 1.82 (1.37–2.42)*** 0.91 (0.7–1.17) 0.67 (0.47–0.95)*

4 1.55 (1.1–2.22)* 0.77 (0.59–1.01) 1.98 (1.44–2.72)*** 1.08 (0.87–1.33) 0.82 (0.62–1.09)

aAny transitions except for transition to quitting. Longitudinal survey weights are applied to all estimates; 95% CI are reported to indicate of the degree of uncertainty. * p < 0.05, ** p < 0.01,
*** p < 0.001.

Table 2: Associations between sociodemographic factors and transitional patterns of exclusive cigarette users at W1 (N = 986) to W4, adjusted for longitudinal weights (male
respondents only).

Articles
Discussion
This study tracked tobacco use transitions and examined
factors related to the transition and cessation of different
smoked tobacco and SLT products using a nationally
representative sample of Bangladeshi tobacco users.
This study is, to our knowledge, the most extensive
analysis of smoked tobacco and SLT use transitions over
time in Bangladesh and in the Southeast Asia region.
Findings revealed profound and distinct transitional
patterns across the exclusive users of each of the three
products—cigarettes, bidis, and SLT. In addition, our
longitudinal analyses showed product-specific correlates
Fig. 1: Product specific transitions over time in the ITC Bangladesh Survey
(n = 986). B). Transitions of exclusive bidi users from Wave 1 to Wave 4 (n
(n = 350). Note: The graphs depict the representative changes of tobacco p
vertical axes. Each coloured block represents a specific type or combinatio
blocks at each wave indicates the weighted percentages of different prod
block represent different proportions of product use that change over ti

www.thelancet.com Vol 14 July, 2023
of transitions between products among subgroups of
users.

Exclusive cigarette users were much less likely to quit
or transition to other products than exclusive bidi and
SLT users. This is consistent with previous research
from the global South14,28 and the United States, which
showed that cigarette users rarely switch to other prod-
ucts.29 A recent review found evidence that the tobacco
industry’s pricing tactics in response to tax changes,
such as increased tax absorption and differential pricing,
make cigarette users stick with their brand choice or
shift to cheaper cigarette alternatives, rather than
s. A). Transitions of exclusive cigarette users from Wave 1 to Wave 4
= 115). C). Transitions of exclusive SLT users from Wave 1 to Wave 4
roduct use over time from Wave 1 (left) to Wave 4 (right) on parallel
n of tobacco products used in the cohort. The height of the coloured
uct use at each wave, and the flow streams that pass through each
me from the previous wave (left) to the next wave (right).
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OR (95% CI)

Transition to any cig use Transition to any SLT use Quitting Any transitionsa Transition to dual or poly use

N of transitions in Wave 2 30 22 8 47 26

N of transitions in Wave 3 35 15 9 46 25

N of transitions in Wave 4 36 17 16 45 23

Age group

55+ 1 1 1 1 1

40–54 0.97 (0.41–2.29) 1.05 (0.45–2.47) 0.41 (0.13–1.29) 1.11 (0.66–1.87) 1.45 (0.76–2.79)

25–39 1.85 (0.77–4.45) 0.38 (0.12–1.16) 0.49 (0.09–2.7) 1.06 (0.5–2.28) 0.82 (0.28–2.36)

15–24 2.76 (0.6–12.66) 0.26 (0.02–2.93) 0.28 (0.04–2.12) 1.51 (0.41–5.64) 0.31 (0.04–2.37)

Education

Illiterate 1 1 1 1 1

Less educated 0.7 (0.37–1.33) 0.85 (0.41–1.75) 1.26 (0.41–3.85) 0.87 (0.41–1.86) 1.01 (0.53–1.94)

More educated 1.24 (0.52–2.96) 0.14 (0.02–1.06) 0.63 (0.13–3.15) 0.76 (0.34–1.7) 0.37 (0.1–1.33)

Marital status

Married 1 1 1 1 1

Single/live alone 0.69 (0.2–2.46) 0.89 (0.24–3.23) 2.42 (0.41–14.34) 0.55 (0.21–1.42) 1.15 (0.26–4.99)

Residence

Urban 1 1 1 1 1

Rural 0.40 (0.1–1.66) 1.61 (0.4–6.62) 0.46 (0.09–2.4) 0.64 (0.15–2.78) 1.49 (0.28–7.96)

Housing index

Low 1 1 1 1 1

Moderate 0.85 (0.39–1.83) 1.41 (0.55–3.62) 3.31 (0.71–15.38) 1.1 (0.52–2.29) 0.77 (0.35–1.7)

High 0.49 (0.24–0.99)* 0.41 (0.12–1.39) 4.16 (1.08–13.12)* 0.47 (0.22–0.98)* 0.53 (0.2–1.46)

Wave

2 1 1 1 1 1

3 0.97 (0.51–1.86) 0.64 (0.27–1.51) 1.02 (0.38–2.72) 0.98 (0.51–1.87) 0.6 (0.26–1.37)

4 1.06 (0.5–2.43) 0.57 (0.22–1.33) 3.25 (1.31–8.03)* 0.87 (0.4–1.87) 0.56 (0.27–1.14)

aAny transitions except for transition to quitting. Longitudinal survey weights are applied to all estimates; 95% CI are reported to indicate of the degree of uncertainty. * p < 0.05.

Table 3: Associations between sociodemographic factors and transitional patterns of exclusive bidi users at W1 (N = 115) to W4, adjusted for longitudinal weights (male
respondents only).
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decreasing/quitting tobacco use.30 Bangladesh’s ciga-
rette tax has been a weak instrument in raising cigarette
prices at rates over and above general inflation and the
high-income growth experienced in Bangladesh in the
recent past. The differential cigarette tax and price
structure in Bangladesh inherently favours low-priced
cigarettes and may lead cigarette smokers to switch to
lower-priced brands following tax and price increases.
As a consequence, most cigarette smokers are not
incentivised to quit smoking.14,31–33

However, when exclusive cigarette users do transi-
tion, we found that they are more likely to take up SLT
than bidis and become cigarette-SLT dual users, despite
both cigarettes and bidis being smoked products. One
possible explanation is that because cigarettes have
much higher social status than bidis, cigarette users
may be actively rejecting bidis. Another explanation may
have to do with how smokers perceive SLT with respect
to its function. We note that when exclusive cigarette
users took up SLT, they were about ten times more
likely to use SLT in conjunction with cigarettes than to
switch completely to SLT. A similar pattern was found
with exclusive bidi users who took up SLT. This sug-
gests that SLT may be seen by smokers as an additional
source of nicotine rather than as a replacement. SLT is
also more widely accepted in Bangladeshi society, which
might make such transitions easier.

Furthermore, we found that some exclusive cigarette
users transitioned to either dual or poly use of cigarettes
and SLT, or exclusive SLT use before eventually quitting.
This might suggest that for some cigarette users, dual
use with SLT might be a step towards smoking cessation
with a product that is perceived as less harmful,25,34

although it could also lead to long-term use of both
products, which may reflect greater nicotine depen-
dence. Previous studies found that more dual users of
smoked tobacco and SLT intend to quit smoking than
exclusive smokers35,36 suggesting that dual use may be
part of the users’ cessation activity.

Among exclusive bidi users, transition patterns were
more dynamic over time as exclusive bidi use was less
persistent. The majority of people either switched to
www.thelancet.com Vol 14 July, 2023
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OR (95% CI)

Transition to any cig use Transition to any bidis use Quitting Any transitionsa Transition to dual or poly use

N of transitions in Wave 2 6 4 171 10 30

N of transitions in Wave 3 7 4 181 11 29

N of transitions in Wave 4 10 4 182 13 26

Sex

Male 1 1 1 1 1

Female 0.03 (0.01–0.18)*** 0.08 (0.01–0.62)* 0.84 (0.47–1.5) 0.06 (0.01–0.32)** 0.05 (0.01–0.71)*

Age Group

55+ 1 1 1 1 1

40–54 0.61 (0.16–2.33) ― 1.55 (0.99–2.35) 1.35 (0.11–17.21) 1.74 (0.1–10.69)

25–39 0.77 (1.63–2.33) 0.71 (0.05–11.08) 1.42 (0.79–2.55) 1.6 (0.06–3.38) 1.21 (0.05–12.13)

15–24 1.96 (0.33–11.4) ― 2.94 (1.23–6.9)* 6.82 (2.58–12.49)* 4.67 (0.2–16.62)

Education

Illiterate 1 1 1 1 1

Less educated 0.92 (0.25–3.37) 0.04 (0.01–1.32) 0.9 (0.6–1.38) 0.67 (0.12–3.71) 0.57 (0.09–3.82)

More educated 0.46 (0.06–3.34) 0.14 (0.01–3.15) 1.55 (1.77–3.12)** 1.29 (0.81–7.54) ―

Marital status

Married 1 1 1 1 1

Single/live alone 0.85 (0.22–3.37) 0.26 (0.02–3.17) 1.11 (0.7–1.77) 1.21 (0.34–4.29) 2.01 (0.66–6.55)

Residence

Urban 1 1 1 1 1

Rural 2.74 (0.43–17.67) ― 0.52 (0.3–0.86)* 8.9 (1.91–13.41)** ―

Housing index

Low 1 1 1 1 1

Moderate 0.31 (0.03–2.85) 4.09 (0.98–16.71) 0.91 (0.49–1.7) 0.56 (0.05–6.78) 0.16 (0.01–4.4)

High 2.28 (0.46–11.36) 0.86 (0.01–11.55) 1.18 (0.62–2.26) 6.24 (1.05–8.36)* 1.84 (0.2–6.49)

Wave

2 1 1 1 1 1

3 ― ― 1.13 (0.75–1.7) 3.43 (0.24–12.47) 0.67 (0.13–3.36)

4 1.93 (1.11–3.46)* 1.54 (0.38–6.81) 1.12 (0.72–1.74) 3.12 (1.19–12.49)* 1.52 (0.21–11.18)

aAny transitions except for transition to quitting. Longitudinal survey weights are applied to all estimates; 95% CI are reported to indicate of the degree of uncertainty. * p < 0.05, ** p < 0.01,
*** p < 0.001, ―no data points.

Table 4: Associations between sociodemographic factors and transitional patterns of exclusive SLT users at W1 (N = 350) to W4, adjusted for longitudinal weights.

Articles
exclusive cigarette use or became dual users with SLT.
However, exclusive bidi users were much more likely to
transition to exclusive cigarette use than the opposite.
This pattern is consistent with the fact that cigarettes are
seen as aspirational products with higher status than the
relatively inexpensive bidis in the Southeast Asia re-
gion.28 In 2022, the minimum price for 10 sticks of low-
tier cigarettes is 39 Bangladeshi Taka (∼$0.40 US), and
the minimum price of 12-stick hand-rolled bidis is 9
Taka (∼$0.09 US).32 These findings may also reflect that
the disposable income of Bangladeshi smokers has been
increasing, making it possible for them to afford the
more expensive cigarettes.14

Exclusive SLT users showed very different patterns of
use compared to exclusive cigarette and exclusive bidi
users. Fewer than 3% of exclusive SLT users transi-
tioned to other products. Instead, the most substantial
transitions of exclusive SLT users were to quit all to-
bacco products, with about 50% of SLT users not using
www.thelancet.com Vol 14 July, 2023
any product at all, and with about ¼ of SLT users who
had quit relapsing back to SLT use by the following
wave. The lack of transitions from SLT to other tobacco
products suggests that SLT constitute a separate market,
distinct from cigarettes and bidis. This may also be
related to the fact that in Bangladesh as well as in
neighbouring Southeast Asian countries, the use of SLT
is incorporated in traditional values, beliefs, festivals,
lifestyle, and rituals such as marriage and cultural
celebrations.37

Our longitudinal modelling found associations be-
tween transitions and various sociodemographic char-
acteristics. The tobacco industry’s targeted advertising to
appeal to younger smokers in Southeast Asian countries
may explain why younger males were more interested in
cigarettes and experimenting with such products.38,39

Younger SLT users were more likely to switch be-
tween products and quit than older users, which is not
unexpected as young age is when people experiment
9
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with various products. Certain socio-cultural norms in
Southeast Asian countries may also influence smoking
habits.36 For example, unmarried men were more likely
to use cigarettes than married men, who have family
and dependents.26

We found that transition patterns differed between
urban and rural areas. Cigarette smokers in rural areas
were more likely to transition to bidi use, whereas rural
exclusive bidi users were less likely to switch to ciga-
rettes, which reflects the greater prevalence of bidis in
rural areas.12,40 Similar associations were seen among
rural users transitioning to SLT, although some associ-
ations were not statistically significant due to small
sample size. Together, the results indicate that bidis and
SLT are popular in rural areas, potentially due to their
lower price and the greater social acceptability for these
products in rural areas, as well as among women and
young people.6 Our findings reinforce recent evidence
that social and environmental factors play an important
role in influencing tobacco users’ behaviours and
product use transitions within the context of
Bangladesh4 and Southeast Asian countries.41 Further-
more, our findings confirm existing evidence that sug-
gests both person-level and contextual factors (i.e., price
and affordability, etc.) influence users’ behavioural
changes related to tobacco product substitution.13,23

Although this was the first analysis of its kind in a
representative sample of Bangladeshi tobacco users
spanning a seven-year period, the findings of our study
are subject to some limitations. Since not all waves of
surveys employed the same definition of current SLT
use, caution is warranted when interpreting the results.
Small sample sizes for exclusive bidi and SLT users
limited the precision of our estimates. For similar rea-
sons, we did not control for regional variations, but
instead included residential area (i.e., urban/rural) as
potential correlate to account for the effect of residential
environment on transitions between products over time.
Use of tobacco products was self-reported, hence may
not have been accurate; additionally, our analysis did not
consider frequency and intensity of use. As the avail-
ability of frequency data for each tobacco product varied
widely across the waves, we were not able to incorporate
frequency data in our analysis. Because smoking has
much lower prevalence among females, most regression
models involving smoked products included only male
respondents, which limits the generalisability of our
findings. Furthermore, given the nature of the data and
the rather limited sample sizes of each subpopulation of
the analyses, we studied only the transitions in tobacco
product use as a time-varying factor in the current study.
The transition analysis of different products, taking into
account variation in tobacco price, change in SES, and
other potential time-varying factors, could be a follow-up
study to investigate how change in price and SES would
interact with users’ behaviours and transitional patterns.
Nevertheless, this study will provide a greater
understanding of the interaction between different to-
bacco products used in Southeast Asian countries based
on the transition patterns observed among Banglade-
shis. In the broader context, it will offer insight into
producer strategies, product perceptions, and policies
affecting the use of different products in neighbouring
countries such as India, and Sri Lanka with similar to-
bacco user profiles.

In this study, we identified product-specific trajec-
tories and attributes related to complex transitional
patterns among different types of tobacco product users
over time in Bangladesh, a country of high prevalence of
smoked tobacco and SLT use in the Southeast Asia re-
gion. The patterns of transition were not incidental:
some product consumers were more inclined to switch
than others e.g., cigarette users being much more likely
to transition to SLT than bidis, while SLT users were
much less likely to transition at all.

These transition patterns shed light on the interplay-
ing nature of the markets for all three products. The use
of multiple tobacco products and transition patterns
observed in this study suggest the ability of Bangladeshi
tobacco users to choose from an array of options to
maintain their nicotine dependence rather than quit.
Although we were not able to assess how perceptions of
harm and social status, as well as tobacco control policies
may influence these behaviours, our findings provide a
starting point for a deeper analysis of the dynamic be-
tween these tobacco products in Bangladesh. Future
research can explore these additional elements and
include more products that are relevant to local markets,
including e-cigarettes, heated tobacco, and other
emerging nicotine products.42 Understanding transitions
and trajectories of tobacco users can lead to better-
targeted, and hence more effective tobacco control stra-
tegies to limit tobacco use in the Southeast Asia region.

Contributors
DTHC and FTF conceived of the study idea and study methodology,
DTHC designed and conducted the analyses. DTHC wrote the first
draft, and FTF contributed to the development of the final version of the
manuscript. All authors contributed to review and editing of the
manuscript, provided comments and accepted the final version. All the
authors were involved in the interpretation of data and revision for
critical intellectual input.

Data sharing statement
In each country participating in the International Tobacco Control Policy
Evaluation (ITC) Project, the data are jointly owned by the lead re-
searcher(s) in that country and the ITC Project at the University of
Waterloo. Data from the ITC Project are available to approved re-
searchers 2 years after the date of issuance of cleaned data sets by the
ITC Data Management Centre. Researchers interested in using ITC data
are required to apply for approval by submitting an International To-
bacco Control Data Repository (ITCDR) request application and subse-
quently to sign an ITCDR Data Usage Agreement. The criteria for data
usage approval and the contents of the Data Usage Agreement are
described online (http://www.itcproject.org). The authors of this paper
obtained the data following this application process. They did not have
any special access privileges. Others would be able to access these data
in the same manner as the authors.
www.thelancet.com Vol 14 July, 2023

http://www.itcproject.org
www.thelancet.com/digital-health


Articles
Declaration of interests
GTF has served as an expert witness or a consultant for governments
defending their country’s policies or regulations in litigation. All other
authors have no conflicts of interest to declare. The authors alone are
responsible for the views expressed in this article and they do not
necessarily represent the views, decisions or policies of the institutions
with which they are affiliated. No WHO fund is involved in developing
this manuscript.

Acknowledgments
GTF and ACKQ were supported by the Canadian Institutes of Health
Research (FDN-148477). Additional support to GTF was provided by a
Senior Investigator Grant from the Ontario Institute for Cancer
Research.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.lansea.2023.100185.
References
1 World Health Organisation. Tobacco control in South-East Asia re-

gion; 2022. https://www.who.int/southeastasia/health-topics/
tobacco/tobacco-control-in-the-south-east-asia-region. Accessed
June 15, 2022.

2 World Health Organization. WHO global report on trends in preva-
lence of tobacco use 2000-2025. World Health Organization; 2019.

3 Siddiqi K, Husain S, Vidyasagaran A, Readshaw A, Mishu MP,
Sheikh A. Global burden of disease due to smokeless tobacco
consumption in adults: an updated analysis of data from 127
countries. BMC Med. 2020;18(1):222.

4 Chen DTH, Nargis N, Fong GT, Huq SM, Quah ACK,
Filippidis FT. Perceptions and reasons for quitting and transition-
ing between smoking and smokeless tobacco products: findings
from four waves of the ITC Bangladesh survey. Tob Induc Dis.
2023;21:1–11.

5 Chen DTH, Girvalaki C, Mechili EA, Millett C, Filippidis FT. Global
patterns and prevalence of dual and poly-tobacco use: a systematic re-
view. Nicotine & Tobacco Research; 2021.

6 Huque R, Zaman MM, Huq SM, Sinha DN. Smokeless tobacco
and public health in Bangladesh. Indian J Public Health.
2017;61(Suppl 1):S18–S24.

7 Rahman MA, Zaman MM. Smoking and smokeless tobacco con-
sumption: possible risk factors for coronary heart disease among
young patients attending a tertiary care cardiac hospital in
Bangladesh. Public Health. 2008;122(12):1331–1338.

8 Messer K, Vijayaraghavan M, White MM, et al. Cigarette smoking
cessation attempts among current US smokers who also use
smokeless tobacco. Addict Behav. 2015;51:113–119.

9 Sung HY, Wang Y, Yao T, Lightwood J, Max W. Polytobacco use
and nicotine dependence symptoms among US adults, 2012-2014.
Nicotine Tob Res. 2018;20(suppl_1):S88–s98.

10 World Health Organisation. WHO report on the global tobacco
epidemic, 2021: addressing new and emerging products. Geneva: World
Health Organization; 2021.

11 World Health Organization. Tobacco fact sheet; 2021. https://www.
who.int/news-room/fact-sheets/detail/tobacco. Accessed January
10, 2022.

12 World Health Organization. Fact sheet on global adult tobacco survey
(GATS) 2017 in Bangladesh. 2017.

13 Pacek LR, Wiley JL, McClernon FJ. A conceptual Framework for
understanding multiple tobacco product use and the impact of
regulatory action. Nicotine Tob Res. 2019;21(3):268–277.

14 Nargis N, Stoklosa M, Drope J, et al. Trend in the affordability of
tobacco products in Bangladesh: findings from the ITC Bangladesh
surveys. Tob Control. 2019;28(Suppl 1):s20.

15 Kyriakos CN, Ahmad A, Chang K, Filippidis FT. Price differentials
of tobacco products: a cross-sectional analysis of 79 countries from
the six WHO regions. Tob Induc Dis. 2021;19:80.

16 ITC Project. The international tobacco control policy evaluation project
(the ITC Project); 2022. https://itcproject.org/about/objectives-of-
the-international-tobacco-control-policy-evaluation-project/.

17 ITC Project. ITC Bangladesh wave 4 (2014-2015) technical report;
2016. https://itcproject.org/methods/technical-reports/itc-
bangladesh-technical-report-wave-4-2014-2015-may-2016/.
www.thelancet.com Vol 14 July, 2023
18 ITC Project. ITC Bangladesh wave 3 (2011-2012) technical report; 2015.
https://itcproject.org/methods/technical-reports/itc-bangladesh-
technical-report-wave-3-2011-12-march-2015/.

19 ITC Project. ITC Bangladesh wave 2 (2010) technical report; 2016.
https://itcproject.org/methods/technical-reports/itc-bangladesh-
technical-report-wave-2-2010-june-2016/.

20 ITC Project. ITC Bangladesh wave 1 (2009) technical report; 2010.
https://itcproject.org/methods/technical-reports/itc-bangladesh-
technical-report-wave-1-2009-april-2010/.

21 Simanowitz A, Nkuna UK, Kasim S, Gailey R, Hatch J, Frederick L.
Overcoming the obstacles of identifying the poorest families: using
participatory wealth ranking (PWR), the CASHPOR House Index
(CHI), and other measurements to identify and encourage the partici-
pation of the poorest families, especially the women of those families.
2010.

22 Chen DTH. The psychosocial impact of the COVID-19 pandemic
on changes in smoking behavior: evidence from a nationwide
survey in the UK. Tob Prev Cessat. 2020;6:1–5.

23 Chen DTH, Millett C, Filippidis FT. Prevalence and determinants
of dual and poly-tobacco use among males in 19 low-and middle-
income countries: implications for a comprehensive tobacco con-
trol regulation. Prev Med. 2021;142:106377.

24 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. 2012;7(3):e33466.

25 Norberg M, Lundqvist G, Nilsson M, Gilljam H, Weinehall L.
Changing patterns of tobacco use in a middle-aged population—the
role of snus, gender, age, and education. Glob Health Action.
2011;4(1):5613.

26 Haque MI, Zafar Ullah AN, Akter T, et al. Familial and socio-
cultural barriers in maintaining tobacco-free homes in
Bangladesh: a comparative cross-sectional study. BMJ Open.
2020;10(12):e039787.

27 Kuchibhatla M, Fillenbaum GG. Comparison of methods for
analyzing longitudinal binary outcomes: cognitive status as an
example. Aging Ment Health. 2003;7(6):462–468.

28 Nargis N, Hussain AG, Goodchild M, Quah AC, Fong GT.
A decade of cigarette taxation in Bangladesh: lessons learnt for
tobacco control. Bull World Health Organ. 2019;97(3):221–229.

29 Tam J, Day HR, Rostron BL, Apelberg BJ. A systematic review of
transitions between cigarette and smokeless tobacco product use in
the United States. BMC Public Health. 2015;15(1):258.

30 Krishnamoorthy Y, Majella MG, Murali S. Impact of tobacco in-
dustry pricing and marketing strategy on brand choice, loyalty and
cessation in global south countries: a systematic review. Int J Public
Health. 2020;65(7):1057–1066.

31 Shimul S, Hussain AKM. Estimating own- and cross-price elasticity of
cigarette consumption by price tiers in Bangladesh [Working Paper];
2022. https://www.tobacconomics.org/research/estimating-own-
and-cross-price-elasticity-of-cigarette-consumption-by-price-tiers-in-
bangladesh/.

32 Hossain N, Abdullah SM, Huque R. Effect of introducing a new low-
tier cigarette brand on cigarette tax revenue in Bangladesh: evidence
from cigarette sales by British American Tobacco (BAT) in Bangladesh,
2019–2020. ARK Foundation; 2022. Tobacconomics Working Paper
No. 22/2/1.

33 Huque R, Abdullah SM, Hossain N. The complicated cigarette tax
structure in Bangladesh is causing expansion of the low-tier cigarette
market and lower tax revenue. ARK Foundation; 2022. Tobacconomics
Working Paper No. 22/2/1.

34 McClave-Regan AK, Berkowitz J. Smokers who are also using
smokeless tobacco products in the US: a national assessment of
characteristics, behaviours and beliefs of ’dual users’. Tob Control.
2011;20(3):239–242.

35 Dhumal GG, Pednekar MS, Gupta PC, et al. Quit history, in-
tentions to quit, and reasons for considering quitting among to-
bacco users in India: findings from the Tobacco Control Policy
Evaluation India Wave 1 survey. Indian J Cancer. 2014;51(Suppl 1(0
1)):S39–S45.

36 Tripathy JP. Socio-demographic correlates of quit attempts and
successful quitting among smokers in India: analysis of Global
Adult Tobacco Survey 2016-17. Indian J Cancer. 2021;58(3):394–
401.

37 Sreeramareddy CT, Pradhan PM, Mir IA, Sin S. Smoking and
smokeless tobacco use in nine South and Southeast Asian coun-
tries: prevalence estimates and social determinants from De-
mographic and Health Surveys. Popul Health Metr. 2014;12:22.
11

https://doi.org/10.1016/j.lansea.2023.100185
https://doi.org/10.1016/j.lansea.2023.100185
https://www.who.int/southeastasia/health-topics/tobacco/tobacco-control-in-the-south-east-asia-region
https://www.who.int/southeastasia/health-topics/tobacco/tobacco-control-in-the-south-east-asia-region
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref2
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref2
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref3
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref3
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref3
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref3
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref4
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref4
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref4
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref4
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref4
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref5
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref5
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref5
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref6
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref6
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref6
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref7
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref7
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref7
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref7
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref8
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref8
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref8
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref9
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref9
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref9
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref10
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref10
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref10
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref12
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref12
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref13
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref13
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref13
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref14
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref14
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref14
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref15
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref15
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref15
https://itcproject.org/about/objectives-of-the-international-tobacco-control-policy-evaluation-project/
https://itcproject.org/about/objectives-of-the-international-tobacco-control-policy-evaluation-project/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-4-2014-2015-may-2016/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-4-2014-2015-may-2016/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-3-2011-12-march-2015/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-3-2011-12-march-2015/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-2-2010-june-2016/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-2-2010-june-2016/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-1-2009-april-2010/
https://itcproject.org/methods/technical-reports/itc-bangladesh-technical-report-wave-1-2009-april-2010/
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref21
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref22
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref22
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref22
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref23
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref23
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref23
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref23
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref24
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref24
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref24
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref24
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref25
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref25
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref25
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref25
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref26
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref26
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref26
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref26
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref27
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref27
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref27
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref28
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref28
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref28
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref29
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref29
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref29
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref30
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref30
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref30
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref30
https://www.tobacconomics.org/research/estimating-own-and-cross-price-elasticity-of-cigarette-consumption-by-price-tiers-in-bangladesh/
https://www.tobacconomics.org/research/estimating-own-and-cross-price-elasticity-of-cigarette-consumption-by-price-tiers-in-bangladesh/
https://www.tobacconomics.org/research/estimating-own-and-cross-price-elasticity-of-cigarette-consumption-by-price-tiers-in-bangladesh/
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref32
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref32
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref32
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref32
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref32
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref33
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref33
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref33
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref33
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref34
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref34
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref34
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref34
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref35
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref35
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref35
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref35
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref35
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref36
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref36
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref36
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref36
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref37
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref37
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref37
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref37
www.thelancet.com/digital-health


Articles

12
38 Agaku IT, Ayo-Yusuf OA. The effect of exposure to pro-tobacco
advertising on experimentation with emerging tobacco
products among U.S. adolescents. Health Educ Behav.
2013;41(3):275–280.

39 Yashasvini, Patthi B, Singla A, Gupta R, Dhama K, Muchhal M.
Glorified marketing influence among adolescents results in
experimentation of tobacco use - systematic review. J Indian Assoc
Public Health Dent. 2018;16(3):188–192.
40 World Health Organization. Fact sheet on global adult tobacco survey
(GATS) 2009 in Bangladesh. 2009.

41 Mackay JM, Dorotheo EU, Assunta M, Ritthiphakdee B. Tobacco
control in Asia-Pacific: wins, challenges and targets. Tobac Control.
2022;31(2):146.

42 Siddiqi K, Arora M, Gupta PC. Common assumptions in tobacco
control that may not hold true for South-East Asia. Lancet Reg
Health Southeast Asia. 2023;8:100088.
www.thelancet.com Vol 14 July, 2023

http://refhub.elsevier.com/S2772-3682(23)00045-8/sref38
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref38
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref38
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref38
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref39
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref39
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref39
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref39
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref40
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref40
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref41
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref41
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref41
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref42
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref42
http://refhub.elsevier.com/S2772-3682(23)00045-8/sref42
www.thelancet.com/digital-health

	A longitudinal study of transitions between smoking and smokeless tobacco use from the ITC Bangladesh Surveys: implications ...
	Introduction
	Methods
	Data and sample
	Measures
	Sociodemographic characteristics
	Tobacco use definitions
	Dual- and poly-tobacco use

	Analysis
	Transition modelling
	Analytical framework

	Ethics
	Role of funding source

	Results
	Sample characteristics
	Product-specific transitions over time
	Correlates of transitions between products over time

	Discussion
	ContributorsDTHC and FTF conceived of the study idea and study methodology, DTHC designed and conducted the analyses. DTHC  ...
	Data sharing statementIn each country participating in the International Tobacco Control Policy Evaluation (ITC) Project, t ...
	Declaration of interests
	Acknowledgments
	Appendix A. Supplementary data
	References


