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Abstract

Introduction:  Improving understanding of the epidemiology of dual and poly-tobacco product 
use is essential for tobacco control policy and practice. The present study aimed to systematic-
ally review existing epidemiologic evidence on current dual and poly-tobacco use among adults 
globally.
Methods:  We systematically searched online databases for studies published up to June 30, 2020. 
We included quantitative studies with measures of nationally representative prevalence of current 
dual or poly-tobacco use among adults. Prevalence estimates for each country were extracted 
manually and stratified by WHO regions and World Bank income classifications.
Results:  Twenty studies with nationally representative prevalence data on current dual or poly-
tobacco use in the adult population across 48 countries were included. Definitions of dual and 
poly-tobacco use varied widely. Prevalence of dual and poly-tobacco use was higher in low- and 
lower-middle-income countries compared to other higher-income countries. Current dual use 
of smoked and smokeless tobacco products among males ranged from 0.2% in Ukraine (2010) 
and Mexico (2009) to 17.9% in Nepal (2011). Poly-tobacco use among males ranged from 0.8% in 
Mexico (2009) and 0.9% in Argentina (2010) to 11.4% in the United Kingdom and 11.9% in Denmark 
in 2012. Dual tobacco use was generally higher in South-East Asia; poly-tobacco use was prevalent 
in Europe as well as in South-East Asia.
Conclusions:  This is the first systematic review of the prevalence estimates of dual and poly-
tobacco use among adults globally. The results of the current study could significantly help health 
policy makers to implement effective tobacco control policies.
Implications:  This study demonstrates that dual/poly-tobacco use is common in many countries 
of the world, and highlights the need for in-depth exploration of this field in future studies, es-
pecially in high prevalence regions such as South-East Asian and European countries. In light 
of this, the global tobacco control community and health authorities should also agree upon a 
consistent operational definition of dual and poly-tobacco use to propel research and improve 
surveillance of dual/poly-use in health surveys for better communication and understanding of 
these phenomena.
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Introduction

Although the prevalence of adult cigarette smoking has declined 
globally since 1980,1 the increased diversity and growing market 
of alternative tobacco products have led to the growing prevalence 
of concurrent use of multiple tobacco products (ie, dual and poly-
tobacco use) in recent years.2 Prevalence of multi-tobacco product 
use is high in the United States,3 especially among younger adults.4 
In South-East Asia, where smokeless tobacco (SLT) use is popular, 
7.5% of men were reported to be dual users.5

Users of multiple tobacco products face increased risks of tobacco-
related diseases,6 greater nicotine dependence,7 and report weaker in-
tention to quit.8 However, most regulations and tobacco control policies 
around the world tend to focus on manufactured cigarettes and may 
not be equally effective with non-cigarette tobacco products.9 Hence, 
improving understanding of the epidemiology of multiple-tobacco use 
may lead to more effective tobacco control policies. There is currently 
limited research on the global patterns of poly-tobacco use among 
smokers in different contexts, with existing studies largely focused on 
high-income countries and subgroups of interest.10–12 Few studies have 
assessed dual/poly-use among nationally representative samples and 
they have used variable definitions of dual and poly-tobacco use,2,13 
which limits cross-country comparisons.

The present analysis aimed to systematically review existing epi-
demiologic evidence on current dual and poly-tobacco use among 
adults globally in order (a) to assess the best available prevalence 
estimates and (b) to review definitions of dual and poly-tobacco 
product use in the literature.

Methods

We conducted a systematic review of studies published up to June 
30, 2020. The PRISMA protocol14 was employed to guide the design 
of our review.

Search Strategy
We searched Ovid for Medline, Embase, and Global Health for 
full text with language restrictions to English. We used “multiple” 
along with its synonyms and other variations describing the use of 
multiple tobacco products, such as “alternative,” “poly,” “concur-
rent,” and “dual” (detailed search strategy in Supplementary Table 
1). In addition, we hand-searched the reference lists of included 
studies and used the Google Scholar function to identify additional 
articles.

Eligibility Criteria
Studies were eligible for inclusion if they met the Population, 
Outcome, and Study design criteria of the PICOS framework15 as 
follows:

	1.	 Population: nationally representative study sample of the adult 
population (>18 years old).

	2.	 Outcomes: any prevalence measure of “current” dual (concur-
rent use of two tobacco products) or poly-tobacco use (concur-
rent use of more than two tobacco products). Tobacco products 
refer to products containing tobacco, including cigarettes (manu-
factured cigarettes or/and roll your own tobacco), pipe tobacco, 
cigars, cigarillos, SLT, and herbal tobacco products for smoking.

	3.	 Study design: quantitative studies with prevalence estimates of 
tobacco use.

Study Selection
Results from literature searches were merged and duplicates re-
moved. Three authors (THC, CG, and EAM) independently screened 
the titles to identify potentially eligible publications, which were 
retrieved and their abstracts screened. The full text of publica-
tions deemed relevant were downloaded and examined rigorously. 
Disagreements regarding study eligibility were resolved by discus-
sion between the three authors or with the assistance of a fourth 
author (FTF).

Data Extraction
Three authors (DT-HC, CG, and EAM) worked in pairs to extract 
information from eligible studies, including study characteristics and 
prevalence data of: (1) each tobacco product assessed; (2) different 
combinations of tobacco products used; (3) dual and poly- tobacco 
product use; as well as the operationalized definition of dual and 
poly-tobacco use.

We extracted the prevalence of current tobacco product use de-
fined as use in the past 30 days. When there were multiple publica-
tions with prevalence data from the same sample or study within 
a country, we extracted data from each publication, but used only 
the most recent estimate. We requested additional unpublished data 
from the corresponding authors where necessary.

Data Analysis
Countries were categorized by WHO region (African, American, 
South-East Asian, European, Eastern Mediterranean, Western 
Pacific) and by country income level according to World Bank16 
(high-income [HIC], upper-middle-income [UMIC], lower-middle-
income [LMIC], and low-income [LIC]).

We present weighted, nationally representative prevalence es-
timates of dual and poly/multiple tobacco product use among the 
adult population of every country in eligible publications. The 
sample sizes were pooled for each country.

Results

Search Results and Study Characteristics
In total, we identified 6315 publications. Following the exclusion of 
duplicate publications (n = 3824), 2491 potentially eligible studies 
were screened (Figure 1). The review included a total of 202,3,5,13,17–

20,21–32 studies with nationally representative prevalence data on 
current dual or poly-tobacco product use among adults across 48 
countries, covering all six WHO regions with approximately 53% 
of the global population.33 Supplementary Table 2 summarizes the 
characteristics of the included studies.

We obtained prevalence estimates from 1992 to 2018 in the 
United States and from 2005 to 2012 in other countries, with a total 
sample size of 2 165 464. Among the 20 studies, 142,3,13,22–32 are na-
tionally representative surveys of the United States, with almost one-
third of the studies examining the National Health Interview Survey 
(NHIS); while the six non-US studies5,17–20,21 mostly used the Global 
Adult Tobacco Survey (GATS). All of the studies provided estimates 
on either dual use or poly (multiple) tobacco product use, and three 
studies2,13,28 reported both.

Definition of Current Dual/Poly-Tobacco Product Use
We used a broader definition for current (monthly) tobacco use 
adapted from the Global Tobacco Surveillance System34 to capture 
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both daily and non-daily users, including any use in the past 
30  days across surveys. Current dual tobacco use among adults, 
also called “concurrent tobacco use”,22,25–27 was commonly deter-
mined in one of five ways (Supplementary Table 3): (1) Current 
use of one smoked and one SLT product19–20,21; (2) Current use of 
cigarettes and of one other tobacco product2,22,32; (3) Current use of 
cigarettes and SLT25–27; (4) Current use of any two tobacco prod-
ucts13,28; or (5) Current use of at least one smoked and at least one 
SLT product.5 A few studies defined current dual use as a specific 
combination of two tobacco products.18,24,30,31 Poly-tobacco use 
was commonly defined as consuming two or more tobacco prod-
ucts,3,13,17,23,29 in which case it includes dual use or in some studies, 
three or more products,2,28 also frequently referred to as “multiple 
tobacco product use”.3,23,28,29

Global Prevalence of Dual and Poly-Tobacco Use
All 20 studies reported current single tobacco use among adu
lts2,3,5,13,17–20,21–32 (Supplementary Table 4). As shown in Table 1, 
the prevalence of current dual use of smoked and SLT prod-
ucts ranged from 0.2% in Ukraine and Mexico19 among males to 
17.9% in Nepal.5 In four South-East Asian countries (Indonesia, 
Maldives, Nepal, and Timor-Leste), where prevalence by sex was 
available, the proportion of dual use among males was substan-
tially higher than among females by at least twofold.5 The com-
bination of cigarette and hookah/waterpipe dual use was reported 
in five countries3,18: 0.3% in India, 0.4% in Egypt, 2.6% in Russia 
and Vietnam in 2009/2010, and 6.0% in the United States in 
2013/2014. Five studies with data from 45 countries reported cur-
rent poly-tobacco use among adults,5,17–20 showing widely varying 
prevalence across the globe, ranging from 0.8% in Mexico, 2009 
to 11.9% in Denmark,17 2012. Eleven studies in the United States 
reported prevalence of dual use from 1992 to 2016,2,13,22,24–28,30–32 
and six studies estimated prevalence on poly-use from 1998 to 
20182,3,13,23,28,29 (Supplementary Table 5).

Among studies with consistent definition of dual/ poly-tobacco 
use, dual use of smoking and SLT was generally higher in countries 
in South-East Asia, America, and in Egypt; whereas poly-tobacco 
use defined as consuming two or more tobacco products was found 
to be highest in South-East Asia and the European countries, and 
relatively lower in Nigeria (Table 1). Dual and poly-use were also 
more prevalent in LICs and LMICs, compared to UMICs and HICs 
(Table 1).

Studies from the United States 2,3,13,22–32 found high prevalence of 
use of at least two (up to 37.8%) and at least three (up to 15.3%) 
products in 2013–20143 (Supplementary Table 5).

Discussion

Main Findings
Results from our systematic review indicate that there were wide 
variations in dual and poly-tobacco use prevalence by region and 
income level. Regional differences in the prevalence of dual and 
poly-tobacco use may be influenced by cultural, social and economic 
factors.35,36 As cigarettes are almost ubiquitously popular around the 
globe, the proliferation of alternative tobacco products may open 
avenues for switching to cheaper products37 or smoking cigarettes 
in combination with other products,38 which may lead to high levels 
of poly-tobacco use transition to dual or poly-use. For example, SLT 
use is extremely prevalent and embedded in the culture in South and 
South-East Asia countries which accounts for almost 90% of the 
world users.39,40 In India, the prevalence of SLT use is higher than 
the prevalence of cigarette smoking.39 It is therefore not surprising 
that high prevalence of dual use was observed in these countries.41 
This may also be relevant to Europe where use of alternative tobacco 
products and of dual/poly-use have been increasing.37 Considering 
the health consequences of such use patterns,6 dual and poly-tobacco 
use should be given higher priority in terms of regulation and re-
search, especially in certain regions in the world with higher levels 
of use.

Our review revealed that published studies have been based on 
only 11 national surveys, with almost half on them in the United 
States. This is a small number compared to the abundant research 
on tobacco use worldwide. In contrast, during the screening process, 
we discovered a large number of studies on adolescent populations, 
including dual use with e-cigarettes. The small pool of data sources 
may reflect the fact that questions on dual/poly-tobacco use are not 
generally included in routine tobacco use surveys, and few studies 
have analyzed available datasets with dual or poly-tobacco use as an 
outcome of interest.

Definitions of dual and poly-tobacco use varied widely among 
the limited resources identified. How surveys define current use of 
tobacco products influences the reported prevalence of dual use, and 
can impact the prevalence estimates by 50-fold.42 Varied definitions 
also induce discrepancy across studies, which impacts comparability. 
Reaching a consensus regarding a consistent operational definition 
of “dual” and “poly-tobacco use” can facilitate global comparisons 
and strengthen tobacco use regulation.

Strengths and Limitations
To our knowledge, this is the first systematic review of prevalence es-
timates of dual and poly-tobacco use across multiple countries world-
wide. Our review covered adult population of countries in all six WHO 
regions and all income levels which allowed us to gain a comprehensive 

6,315 publications identified

2,491 publications screened for 
retrieval 

221 potentially eligible studies 
retrieved 

20 studies included in the 
systematic review 

3,824 duplicate publications

2,270 studies excluded

Non-representative population

Incorrect study design

Conference proceedings 

Non-original studies 

Full text not available

Not reporting a relevant 
outcome

201 studies excluded

Non-tobacco substance use 

Data not extractable 

Figure 1.  Flow diagram of the study selection.
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Table 1.  Prevalence estimates of current dual/ poly-tobacco use among adults by country and region

Region, country Income level Survey year

Dual/ poly-tobacco use (%)

Dual usea Poly-useb

South-East Asia 
  Bangladesh17,19 LIC 2009 6.8 8.8
  Indonesia5,17 LMIC 2012 M:0.2; F:0.1 4.6 
  Indiad 17–20 LMIC 2009/2010 5.3 6.5
  Maldives5 UMIC 2009 M:1.5; F:0.03 ―
  Nepal5 LMIC 2011 M:17.9; F:1.5 ―
  Timor-Leste5 LMIC 2009/2010 M: 2.6; F:0.8 ―
  Thailand17 UMIC  0.4 5.9
Western Pacific
  China17,19 UM 2010 0.4 2.1
  Malaysia17 UM 2011 ― 5.4
  Philippines17,19 LMIC 2009 0.7 1.8
  Viet Namd 17–19 LMIC 2010 0.1 3.5
Eastern Mediterranean
  Egyptd 17–19 LMIC 2009 1.9 2.7
African 
  Nigeria17 LMIC 2012 ― 1.5
European
  Austria17 HIC 2012 ― 10.6
  Belgium17 HIC 2012 ― 9.0
  Bulgaria17 UMIC 2011 ― 5.1
  Cyprus17 HIC 2012 ― 10.8
  Czech Republic17 HIC 2012 ― 9.1
  Denmark17 HIC 2012 ― 11.9
  Estonia17 HIC 2012 ― 7.9
  France17 HIC 2012 ― 10.4
  Finland17 HIC 2012 ― 9.8
  Germany17 HIC 2012 ― 9.5
  Greece17 HIC 2012 ― 10.5
  Hungary17 UMIC 2012 ― 7.8
  Italy17 HIC 2012 ― 5.3
  Ireland17 HIC 2012 ― 7.1
  Luxembourg17 HIC 2012 ― 8.7
  Latvia17 HIC 2012 ― 10.0
  Lithuania17 HIC 2012 ― 5.9
  Malta17 HIC 2012 ― 9.1
  Netherlands17 HIC 2012 ― 9.3
  Poland17,19 HIC 2009 0.3 2.4
  Portugal17 HIC 2012 ― 6.2
  Romania17 UMIC 2011 ― 1.7
  Russian Federationd 17–19 HIC 2009 0.4 6.0
  Spain17 HIC 2012 ― 9.0
  Sweden17 HIC 2012 ― 5.2
  Slovakia17 HIC 2012 ― 4.7
  Slovenia17 HIC 2012 ― 5.2
  Turkey17,19 UMIC 2008 ― 3.7
  Ukraine17,19 LMIC 2010 0.2 3.4
  United Kingdom17 HIC 2012 ― 11.4
American
  Argentina17 UMIC 2010 ― 0.9
  Brazil17 UMIC 2008 ― 3.1
  Mexico17,19 UMIC 2009 0.2 0.8
  Uruguay17,19 HIC 2009 ― 5.0
  United Statesd 3,23 HIC 2018 4.0c 3.7

M = male; F = female; LIC = Low-Income Countries; LMIC = Lower-Middle Income Countries; UMIC = Upper-Middle Income Countries; HIC = high-income 
countries; ― = data not available. Current use was determined as participants who had smoked or used the product in the previous 30 days. Table summarizes 
prevalence estimates weighted from various studies and surveyed years, and therefore, figures may not be directly comparable between each usage groups. Table 
presents most recent prevalence estimates available of each country and product use.
aDual use: smoking + smokeless tobacco.
bPoly-use: consuming two or more tobacco products.
cDual use of cigarettes+smokeless tobacco.
dPercentages of cigarette + hookah/waterpipe dual use: India = 0.3%; Vietnam = 2.6%; Egypt = 0.4%; Russian Federation = 2.6%; United States = 6.0%.
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view of the regional differences in prevalence and patterns of use, al-
though these may not be representative of the respective WHO regions 
or income levels when data come from a small number of countries. 
This review presented only the most recent data in each country, thus 
estimates may not be directly comparable between countries or reveal 
trends over time. Our review excluded dual and poly-use of drugs, other 
substances, and e-cigarettes, which further increase the complexity of 
tobacco use although it’s clear that such products and substances are 
and should be considered in tobacco control strategies. Finally, esti-
mates rely on self-reported use.

Policy Implications and Future Research
Improving surveillance of dual/poly-use in health surveys and related 
analyses is essential to monitor trends and use patterns. Data on 
product types, quantity, duration, and frequency of use of alterna-
tive tobacco products and dual/poly-use should be documented in 
all standard routine tobacco surveys to facilitate analysis and inform 
regulation. The global tobacco control community and health au-
thorities should also agree upon a consistent operational definition 
and terminology of dual and poly-tobacco use. Longitudinal studies 
are also needed to allow investigation of transitions between single-
product use and dual/poly-tobacco use and how these are affected by 
tobacco control policies. Existing tobacco control policies may not 
sufficiently address the complexities of poly-tobacco use9,43; there-
fore, new evidence can be used to tailor these policies to tackle the 
tobacco epidemic.

Conclusion

Our systematic review provides prevalence estimates of dual and 
poly-tobacco use in 48 countries. Such information is essential for 
tobacco control policy and practice aiming to provide effective and 
comprehensive regulation that encompasses alternative tobacco 
products as well as dual and poly-use. As dual/poly-tobacco use is 
common in many regions of the world, having standardized question-
naires and shared definitions of dual/poly-tobacco use can greatly 
facilitate international monitoring and cross-country comparisons.

Supplementary Material
A Contributorship Form detailing each author’s specific involvement with this 
content, as well as any supplementary data, are available online at https://
academic.oup.com/ntr.

Note: References 21–43 are available as Supplementary Material.
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