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F or over half a century, the U.S. National Cancer Institute (NCI) has supported research on tobacco
and health, which has contributed to reductions in tobacco-caused morbidity and mortality in the

U.S. But while tobacco use has been slowly declining in most high-income nations, including the US,
it has continued to increase in other parts of the globe. Of the 800 million adult men who currently
smoke cigarettes, over 80% are in low- and middle-income countries (LMICs), and these countries will
bear an increasing share of the health and economic burden of tobacco use. At the same time, there
are additional challenges to implementing tobacco control programs in LMICs, including a diversity of
tobacco products, limited capacity and resources for tobacco control, and competing health priorities.
While a large body of evidence has been generated around tobacco dependence treatment and other
measures in high-income countries, this work is only partly applicable to many LMICs. In this paper
we focus on research needs and opportunities around tobacco cessation interventions for LMICs,
highlighting four areas: understanding diverse tobacco products, development of low-cost cessation
interventions, integrating tobacco cessation into health systems, and understanding tobacco use be-
haviors across different contexts. Expanding tobacco control research and research capacity in LMICs
is crucial to reducing tobacco use and cancer rates worldwide. Furthermore, research conducted in
countries around the world can yield important insights for understanding tobacco use behaviors and
the effectiveness of tobacco control interventions in the US.

‘With respect to modifiable risk factors for cancer, there is a
consensus that tobacco use remains, by far, the most impor-
tant at a global level.’ (Varmus and Kumar, 2013)

Now is an especially important time to invest in global
tobacco control research, particularly research focused on
addressing the growing tobacco epidemic in low- and
middle-income countries (LMICs). Many countries are
introducing new and innovative tobacco control policies
but implementing them in different ways and on differ-
ent timelines. Additionally, many factors within countries,
including economic, social, and political conditions, in-
fluence patterns of tobacco use and efforts to control it.
The global tobacco control environment is also chang-
ing rapidly because of new technologies and mass media
channels, the introduction of new tobacco products, and
economic and policy developments. As a result, the world
is now experiencing a series of ‘natural experiments’ in
tobacco control.
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While tobacco use has been slowly declining in most
high-income countries (HICs), including the US, it has
continued to increase in other parts of the globe, shifting
from HICs to LMICs. Already, a disproportionate share
of the global tobacco burden falls on LMICs, where 84%
of the world’s 1.3 billion current smokers reside (WHO,
2015e). And while smoking prevalence remains compar-
atively low in some regions, such as Sub-Saharan Africa,
use is likely to increase because of increased economic
development and marketing of manufactured cigarettes,
among other factors, if strong tobacco control measures
are not in place. Moreover, many LMICs currently have
limited capacity for implementing tobacco control and
cessation programmes, dealing with the health and eco-
nomic burdens of tobacco use, and addressing challenges
from the tobacco industry.

At the same time, a global movement for to-
bacco control has developed around the World Health
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Organization (WHO) Framework Convention on To-
bacco Control (FCTC), an international treaty aimed at
addressing the global tobacco problem, now ratified by
over 170 countries. There is a consensus that the avail-
able evidence already supports implementation of a pack-
age of strong tobacco control policies, such as WHO’s
MPOWER. (WHO, 2015b). And the WHO’s Global Ac-
tion Plan for the Prevention and Control of NCDs, en-
dorsed by the World Health Assembly, sets a target of a
30% relative reduction in prevalence of current tobacco
use by 2025 (WHO, 2013a). However, to date global to-
bacco control efforts have focused largely on policy mech-
anisms to reduce tobacco use with limited attention to
interventions for dependence and cessation.

Research, both basic and applied, has been an essential
element driving progress in tobacco control and cessation
in HICs over the past half century. But while a large body of
tobacco control research has been generated in HICs, this
work is only partly applicable to the evolving social, eco-
nomic, and cultural climate of many LMICs, especially
in the context of tobacco dependence treatment across
countries with diverse health systems, access to medica-
tion, tobacco use behaviours, patterns of dependence, and
tobacco products. As we will argue further, expanding to-
bacco control research and research capacity in LMICs is
crucial to continued progress towards reducing tobacco
use (Yach, Pratt, Glynn, & Reddy, 2014). Research on to-
bacco dependence and cessation, from interventions at
the individual level to those implemented though broader
programs or policies, is essential to this effort, as am-
bitious targets for reduction in smoking prevalence will
require strong actions not only to prevent uptake of to-
bacco use, but also to help current users to quit. While
there are a broad range of research needs to support in-
ternational tobacco control, in this paper we focus on re-
search needs around tobacco dependence and cessation in
LMICs.

Challenges and Opportunities for
Tobacco Control Research in LMICs
Broad, comprehensive tobacco control strategies have
been one of the greatest public health successes of the
20th century, as smoking prevalence in HICs has dropped
steadily over several decades, with consequent reduc-
tions in mortality from lung and other cancers and other
diseases (Lopez, Collishaw, & Piha, 1994). Research has
played a key role in this progress. But it took decades to
build a community of tobacco control researchers and an
evidence base for comprehensive tobacco control research
programmes. While studies in the 1950s demonstrated
the many adverse health effects of cigarette smoking, lit-
tle scientific work examined the nature of smoking be-
haviour, tobacco dependence, or interventions to promote
behaviour change until the late 1970s, when researchers
experienced in studying other forms of drug abuse applied
their methods to the study of cigarette smoking (Paras-

candola, 2011). And it was not until the late 1980s and
1990s that large-scale intervention trials (e.g., COMMIT)
and demonstration projects (e.g., ASSIST) formally eval-
uated the impact of multilevel interventions to reduce to-
bacco use on a population level (National Cancer Institute
[NCI], 1991, 2005).

Many LMICs are still in the early stages of the tobacco
epidemic, with smoking prevalence remaining high or ris-
ing, not having yet reached a peak, and the full impact of
tobacco use on morbidity and mortality not yet felt (Lopez
et al., 1994; Thun, Peto, Boreham, & Lopez, 2012). But,
LMICs need not follow the trajectory that other countries
have historically taken; they have the opportunity to in-
tervene much earlier and make much faster progress in
reducing tobacco use. LMICs can benefit from the dra-
matic advances in global tobacco control of the last 50
years. In addition to the WHO FCTC, there is an ex-
tensive global community of tobacco control experts and
advocates who have decades of experience enacting and
implementing tobacco control policies, programmes, and
interventions. There is a strong and growing evidence base
to support policies and interventions and a robust global
tobacco surveillance system (GTSS) that provides criti-
cal data on the scope of the problem of tobacco use and
progress in combatting it. Support for smokefree policies,
for example, is high in a number of LMICs and smoke-
free workplaces in LMICs are associated with living in a
smokefree home (ITC Project 2012b; Nazar et al., 2014;
Obeidat et al., 2015). Perhaps most important, there is
broad recognition of the tobacco industry’s role in pro-
moting the spread of tobacco use and the importance of
protecting tobacco control from the commercial and other
interests of the tobacco industry (NCI, 2007; WHO, 2008).

However, expanded research efforts are needed to sup-
port implementation of strong, effective tobacco control
measures in LMICs. Most of the current evidence on to-
bacco control measures, particularly cessation interven-
tions, comes from HICs and may not translate well to other
contexts (Clinical Practice Guideline Panel, 2008; McRob-
bie, Raw, & Chan, 2013). Cessation guidelines from HICs
may not be appropriate for some LMICs for a variety of
reasons (including accessibility and cost of pharmaceutical
treatment, differences in health care settings, and differ-
ences in tobacco use behaviours and products). Countries
that lack their own cessation guidelines cite a lack of re-
sources or technical support (Raw & Slevin, 2007). De-
spite the GTSS, some countries still do not have adequate
data on tobacco use and tobacco-related health outcomes
(WHO, 2013c). And most LMICs lack the decades of ex-
perience and capacity that many HICs have acquired to
develop, evaluate, and implement tobacco control inter-
ventions (Warner, 2005). As in HICs, research will play
a crucial role in developing and implementing tobacco
control policies and interventions in LMICs (Leischow,
Ayo-Yusuf, & Backinger, 2013). Additionally, as we dis-
cuss later, high tobacco use among health professionals in
some countries poses an additional barrier.
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Research in LMICs can yield substantial insights for
HICs as well (Glass, 2013). Applying the concept of
‘reverse innovation’ to global health (Govindarajan &
Trimble, 2012), a case has been made that research and ex-
perience acquired in LMICs can benefit HICs, particularly
in areas like rural health delivery, application of mHealth
technologies, creative problem solving, and health financ-
ing (Syed et al., 2012). In the realm of tobacco control,
HICs may gain valuable insights from studying innova-
tive policies and interventions pioneered in other coun-
tries. For example, the FDA’s proposed rule for graphic
warning labels on cigarettes in the US relied in part on a
body of evidence which comes from countries that have
already implemented such measures (US Food and Drug
Administration, 2011). In addition, Brazil was one of the
first countries to ban misleading descriptors such as ‘light’
and ‘mild’ on cigarette packages (2001), and other coun-
tries, including the US, followed suit (Blanke & da Costa
e Silva, 2004). Several states in India have banned gutka,
a class of packaged tobacco product that was inexpen-
sive and widely available; the effectiveness of this novel
approach to reducing tobacco use is still being assessed
(WHO, 2015a).

Experience from LMICs may also have relevance for
addressing health disparities in HICs. In HICs, exposure
to tobacco products and tobacco smoke is increasingly
concentrated in low-income populations, among people
with working class occupations and those with low levels
of education (Barbeau, Krieger, & Soobader, 2004; Gostin,
2014a; Hajat, Kaufman, Rose, & Siddiqi, 2010; Lopez et al.,
1994). Within LMICs, lower income is usually (though not
always) associated with increased tobacco use prevalence
as well (WHO, 2014). Studies from HICs show that to-
bacco companies have targeted low-income and minority
populations (Iglesias-Rios & Parascandola, 2013; Yerger,
Przewoznik, & Malone, 2007); tobacco retailers and retail
advertising are more highly concentrated in low-income
neighbourhoods (Hillier et al., 2015; Rodriguez, Carlos,
Adachi-Mejia, Berke, & Sargent, 2013; Schneider & Gru-
ber, 2013); and low socioeconomic status (SES) and the
presence of tobacco retailers are negatively associated with
smoking cessation (Cano & Wetter, 2014; Cantrell et al.,
2015). Development of low-cost cessation interventions
to assist underserved populations in LMICs may also have
relevance for HICs.

Promoting Cessation Interventions in
LMICs: Research Needs
A broad range of research needs have been identified to
support effective global tobacco control (Leishchow et al.,
2013). Four areas are especially relevant to advancing to-
bacco cessation interventions in LMICs: understanding
diverse tobacco products; novel, low-cost cessation inter-
ventions; integrating tobacco cessation into health sys-
tems; and understanding tobacco use behaviours and ef-
fective implementation.

Understanding Diverse Tobacco Products

A wide range of smoked and smokeless tobacco prod-
ucts with different characteristics are in use around the
world, including cigarettes, cigars, bidis, waterpipe to-
bacco, chewing tobacco, snuff, and gutka, but limited data
are available on the properties, modes of use, and health
effects of many of these products. In order to develop ef-
fective interventions, it is necessary to understand not just
the user, but also the product and how it is used (user
behaviour, means of nicotine delivery, etc.), a task which
is complicated by the diversity of products and user be-
haviours. Additionally, production, sale, and regulation of
tobacco products vary widely across countries and regions.
Traditional products in some LMICs may be produced in a
local ‘cottage industry’ or prepared for the user by a street
vendor, making it difficult to monitor product composi-
tion (National Cancer Institute and Centers for Disease
Control and Prevention, 2014).

Understanding particular products can have relevance
far beyond the local environment in which they are stud-
ied. For example, waterpipe tobacco smoking is increas-
ingly popular among youth in the US and many other
countries, and waterpipe cafes are now frequently seen
around university campuses in the US and other coun-
tries (Maziak et al., 2015). Studies conducted in countries
with a long history of waterpipe use have advanced un-
derstanding of this products’ use and health effects (Al Ali
et al., 2015). Nicotine delivery and exposure differs across
products also and such differences may be significant for
developing effective interventions. (Maziak, Eissenberg,
and Ward, 2005; Stanfill et al., 2011). Use of novel products
(such as the e-cigarette) can spread very rapidly, outpacing
our understanding of their use and health effects. Thus,
developing research capacity for and an evidence base on
product characteristics, user dependence and behaviour,
and health consequences associated with different tobacco
products is extremely important to developing effective
interventions.

Novel, Low-Cost Cessation Interventions

For countries with a high smoking prevalence, dramatic
reductions in tobacco use will require strong, accessible
interventions to help smokers quit. Importantly, cessa-
tion by current smokers will have greater near-term bene-
fits in reducing tobacco-related mortality compared with
smoking prevention efforts targeted toward younger peo-
ple (Peto et al., 2000). In addition, tobacco cessation can
reduce the number of role models for tobacco use, help
promote a tobacco-free norm, and indirectly support pre-
vention of youth tobacco use. Even in countries where quit
rates are low and tobacco control policies are relatively
weak, such as China, survey data suggest that demand for
cessation is high (International Tobacco Control Policy
Evaluation Project, 2012a). Research in HICs has demon-
strated the efficacy of both population-level approaches,
such as mass media campaigns and tobacco quitlines, and
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individual-level approaches, such as providing tobacco de-
pendence medications and behavioural interventions to
tobacco users (West et al., 2015).

However, there are substantial challenges to tobacco
cessation efforts in LMICs. Despite Article 14 of the FCTC,
which promotes national tobacco cessation programmes,
many countries, particularly LMICs, still lack tobacco de-
pendence guidelines, services, and training programmes
(Kruse et al., 2015; Pine-Abata 2013a;b). Additionally,
research is needed to develop and implement effective
cessation strategies in resource-poor environments and
where access to health care providers may be limited or
non-existent. In particular, pharmacotherapies may be
unavailable or too expensive to be a feasible interven-
tion, particularly in low-income countries. Additionally,
in some low-income countries, smokers rarely have the
opportunity to see a health care provider and the health
care system’s capacity to play a role in cessation may be
very limited (Beratarrechea et al., 2014). Thus, cessation
support strategies are needed that do not rely on frequent
or direct contact with the health care system and can be de-
livered widely. For example, studies in several countries are
assessing the potential for mobile technologies and texting,
especially to reach young tobacco users (Fogarty launches
mHealth program, 2014). It may also be necessary to tailor
interventions to different cultures or environments and to
scale them up for broad implementation.

The diversity of tobacco products and use behaviours
poses challenges for cessation interventions. For exam-
ple, strategies for smokeless tobacco cessation have had
limited success, as pharmacotherapies found effective in
smokers (e.g., nicotine patch, nicotine gum, and bupro-
pion) have generally not had the same success in smokeless
tobacco users (National Cancer Institute and Centers for
Disease Control, 2014). Similarly, few treatment trials have
been conducted for waterpipe smoking, and little research
has focused on interventions tailored to waterpipe use or
the specific cultural and social conditions that promote
it (Ward, Siddiqi, Ahluwalia, Alexander, & Asfar, 2015;
WHO Study Group, 2005).

Integrating Tobacco Cessation Into Health Systems

In HICs, physicians and other health professionals (par-
ticularly those who were younger) were the first to modify
their behaviour and call for effective measures to reduce
tobacco use, in response to new evidence. (Garfinkel &
Stellman, 1976). But use by health professionals remains
an obstacle in many LMICs. In China, for example, 61.3%
of male physicians smoke, a rate only slightly lower than
that of men in the general population (66.9%) (WHO,
2013a). Data from the Health Professional Schools Sur-
vey shows that tobacco use prevalence remains above
20% among health professions students (medicine, den-
tistry, nursing, and pharmacy) in over half of 80 survey
sites across 31 countries, with some sites reporting preva-
lence over 50%. For most sites, a majority of respondents
reported that they thought health professions students

should receive tobacco cessation training, but they had not
themselves received it (Warren, Jones, Chauvin, & Peruga,
2008). Additionally, only 63% of countries ban smoking
in health facilities—a missed opportunity to protect pa-
tients and staff, and to promote a tobacco-free norm to
the public (WHO, 2015c).

There are unique opportunities to integrate tobacco
cessation interventions, even basic assessment and ad-
vice, into existing public health and health care deliv-
ery programmes. Given existing infrastructure around
well-established global health priorities such as HIV
prevention, TB control, and improving maternal, new-
born and child health, finding creative ways to integrate
tobacco-related interventions into these activities could
substantially expand access to cessation and address the
growing global burden of NCDs (Jaacks et al., 2015).
Working within existing systems is especially important
where there is limited access to medical/health care and a
shortage of health professionals. For example, pregnancy
is a time when women are very likely to see a health care
professional, making maternity care a key opportunity for
integration of tobacco control (WHO, 2013b).

NCI’s partnership with the US Agency for Interna-
tional Development (USAID) is an example of supporting
research projects aimed at integrating tobacco cessation
interventions into broader health efforts. NCI provides
support to a project in the Philippines evaluating a smok-
ing cessation intervention programme for families of chil-
dren with tuberculosis and to two projects in Indonesia to
reduce adverse birth outcomes by reducing second-hand
smoke exposure in the home (National Academies, 2015).
These projects are part of the Partnerships for Enhanced
Engagement in Research (PEER) programme, through
which USAID and other US government agencies sup-
port research partnerships between LMIC investigators
and scientists funded by the US government.

Understanding Tobacco Use Behaviours and Effective
Implementation

To effectively intervene to reduce tobacco use across the
variety of social and cultural settings in LMICs, an under-
standing of the factors that contribute to tobacco use be-
haviour is essential. These factors range from individual-
level social interactions to broad cultural, economic, and
policy influences. Additionally, applied research on effec-
tive implementation of policies, programmes, and inter-
ventions is needed to assist in scaling up interventions
and evaluating their impact in the field. However, in
many LMICs, organised research programmes in fields like
health policy analysis, implementation research, and be-
havioural sciences are currently lacking (Chopra, Munro,
Lavis, Vist, & Bennett, 2008; Erasmus, Orgill, Schneider,
& Gilson, 2014; Gilson & Raphaely, 2008).

To illustrate, while overall global smoking prevalence
is far higher among men than among women (36.1% ver-
sus 6.8% in 2012), (WHO, 2015d) the threat of a po-
tential rise in women’s tobacco use rates has long been
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recognized (WHO, 1992). Indeed, in some countries that
have experienced substantial economic development over
the past three decades, particularly in the Eastern Mediter-
ranean region, smoking among women has increased sig-
nificantly since 1980 (Ng et al., 2014). Even in countries
such as India, where the prevalence of smoking has tradi-
tionally been low among women, data suggest that smok-
ing is increasing more rapidly among women than men
(Goel, Tripathy, Singh, & Lal, 2014). To develop effective
interventions and strategies that address smoking among
women, it is important to understand the factors that
drive changes in female smoking patterns, including im-
provements in women’s economic status, changing social
roles, job- and family-related stress, the breakdown of tra-
ditional cultural restraints on women’s tobacco use and
tobacco marketing targeted to women (Ding et al., 2014;
Hitchman & Fong, 2011; Nichter et al., 2010).

Investment in Building Research
Capacity
In order to tackle these research gaps, there is a need
to build sustainable research capacity in LMICs. Large
international donors such as the Bill and Melinda Gates
Foundation and the Bloomberg Philanthropies have made
enormous progress in supporting capacity for tobacco
control in LMICs, but their primary focus has been on ad-
vocacy for policy change rather than research. At the same
time, international global health and development efforts,
such as the Global Fund to Fight AIDS, Tuberculosis and
Malaria, remain focused on capacity for addressing infec-
tious diseases with limited attention to cigarette smoking
and other non-communicable disease risk factors. (Gostin
2014b)

Several organizations have made investments in to-
bacco control research capacity in LMICs in recent years,
including the American Cancer Society, Cancer Research
UK, Canada’s International Development Research Cen-
ter, Global Bridges and NCI. In 2014, NCI and Cancer
Research UK began working with other leading cancer
research organizations around the world with a goal to
coordinate and expand investment in tobacco control re-
search and capacity in LMICs (Cox, 2014). While most
of NCI’s tobacco research portfolio across a wide range
of topics is focused on domestic research needs, (Pon-
der, Jefferson, Backinger, & Grana, 2007) the institute has
also supported innovative international research projects
and sought to build research capacity in LMICs. A pri-
mary example is the International Tobacco and Health
Research and Capacity Building Program, established in
2002 and led by the Fogarty International Center, with
support from NCI and the National Institute on Drug
Abuse, which supports collaborative research and research
capacity building projects that address the burden of to-
bacco consumption in LMICs (Primack et al., 2006). Each
project involves a partnership between investigators in the
US or other HICs and scientists and institutions in LMICs.
A recent evaluation of the program’s first 10 years found

that it had a substantial impact on international tobacco
control research capacity (Fogarty International Center,
2013). NCI’s Center for Global Health was created in 2011
to reduce the global cancer burden by creating sustain-
able international partnerships, supporting research and
scientific training, and disseminating information on best
practices for cancer prevention and control (Varmus &
Trimble, 2011). NCI’s collaboration with USAID through
PEER, described above, is an example of how tobacco ces-
sation intervention research and capacity building can be
expanded through partnerships with entities engaged in
global health.

Conclusion
In the 21st century, tobacco is poised to prematurely kill
as many as one billion of the world’s citizens, primarily in
LMICs. In response to this threat, a global tobacco control
movement has formed, centred on implementing provi-
sions of the WHO FCTC. As a result, we live in a global
laboratory of tobacco control, which can provide insights
useful for all countries. Research has established a strong
evidence base for tobacco control, but will continue to be
critical to make rapid progress, in the US and elsewhere.
Of the broad range of research needs necessary to sup-
port global tobacco control and FCTC implementation,
we have highlighted here several key targets for research in-
vestment related to tobacco cessation: better understand-
ing of diverse tobacco products; development and testing
of novel, low-cost cessation interventions; integration of
tobacco cessation into health systems, including existing
global health programmes; and better understanding to-
bacco use behaviours and effective implementation in dif-
ferent settings. Efforts to increase research capacity and
infrastructure are needed in LMICs, where tobacco con-
trol capacity is often the weakest. Now is the time to make
investments in the research needed to eradicate tobacco
use as the leading preventable cause of global cancer mor-
tality and of death and disease worldwide.
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