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ABSTRACT

The global tobacco epidemic continues to pose a significant public health threat, accounting for over eight million
deaths annually. Despite major policy advances under the World Health Organization’s Framework Convention
on Tobacco Control (WHO FCTC), tobacco use remains deeply entrenched, particularly in low- and middle-
income countries where industry expansion, weak regulation, and limited cessation support persist. This narrative
review examines global tobacco harm reduction (THR) strategies as complementary approaches to conventional
tobacco control. It explores product-level interventions such as nicotine replacement therapies (NRTs),
pharmacotherapies, and safer nicotine alternatives, including electronic cigarettes and heated tobacco products,
alongside population-level policies, including taxation, smoke-free laws, and marketing restrictions. The review
highlights that while nicotine replacement therapies remain the safest and most evidence-based cessation aids,
emerging reduced-risk products continue to raise ethical, regulatory, and equity challenges. A comparative
analysis of high-, middle-, and low-income contexts highlights disparities in access, regulation, and public
awareness of harm reduction. The paper further identifies gaps in surveillance, monitoring, and policy coherence
that limit the global effectiveness of THR initiatives. Overall, it argues that effective harm reduction requires an
integrated approach that balances risk mitigation, equity, ethical governance, and industry accountability to
accelerate global progress toward reducing tobacco-related diseases and eventual cessation.

Keywords: Tobacco Harm Reduction; Nicotine Replacement Therapy; Public Health Policy; Smoking Cessation;
and Global Health Governance.

INTRODUCTION
The global tobacco epidemic remains one of the biggest public health problems, resulting in about 8 million deaths
each year [17]. The tobacco industry continues to introduce nicotine products to low- and middle-income
countries, where existing and future population growth is concentrated. In 2015, Forma et al. defined tobacco
harm reduction (THR) as “a pragmatic proportionate approach to minimizing the health risks to tobacco users
who do not quit.” The public health challenge is to find strategies to reduce tobacco dependence and premature
death while simultaneously discouraging and reducing consumption in the wider population. Solutions must
achieve maximum health impact to justify any risk of inadvertently stimulating product uptake or use, and the
tobacco industry must not be directly or indirectly involved [27].
Historical Background and Rationale for Harm Reduction
Global tobacco consumption has increased dramatically over the past century, despite widespread condemnation
from public health agencies and cessation of sales and marketing by most industrialized nations [7].
Demonstrating the complexity and scope of tobacco-related effects from a commodities perspective, Japan remains
the world’s third-largest economy and consists of large tobacco corporations [87]. Tobacco use remains socially
accepted and publicly promoted as the domain of personal freedom, frequently featuring sponsorship of popular
events, free sampling by volunteers, and unrestricted advertising. Domestic cigarette sales are undergoing a
gradual systemic contraction, yet numbers remain high over 250 billion in 2017, with around 30% containing
heat-not-burn type tobacco in 2021. Cigarette consumption is steadily decreasing both nationally and
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internationally, yet global sales of particular products can continue to grow [77]. The rationale for implementing
tobacco harm reduction strategies is based on the theory that careful management of tobacco-related harm could
reduce broader, debilitating health impacts. Global estimates of tobacco-caused deaths are approaching 7 million
people each year. Tobacco harm reduction strategies comprise an ever-broadening mixture of population-level
prevention initiatives combined with product-level interventions holding additional formal recognition in public
policy [47]. Population-level initiatives include taxation and pricing policies; marketing restrictions and plain
packaging; smoke-free policies and exposure reduction; and regulatory frameworks for new products. Product-
level interventions comprise nicotine replacement therapies and pharmacotherapies; safer nicotine and non-
nicotine products; and pretreatment, support, and environmental changes [27].
Core Concepts and Definitions
Harm reduction strategies are now recognized as an effective means to prevent and mitigate the potential health
consequences and other social risks associated with products and services that cannot or are not completely
avoided [37]. These strategies have been widely adopted as public health policy and planning principles in a variety
of settings [67]. They emerged in the late 1980s in parallel with the HIV/AIDS crisis and the consequent need to
address injection drug use and related risks. Initially applied to illicit drugs, principles of harm reduction have
since been extended to tobacco and more recently to alcohol, gambling, sex work, and other health- and social
risk-related issues [27]. About tobacco, harm reduction focuses on achieving a net reduction of risks and harms
associated with tobacco use and exposure, rather than trying to eliminate all forms of tobacco use or all forms of
exposure to tobacco smoke [127]. Harm reduction also refers to policies and programs that aim to reduce the risks
associated with the use or exposure to tobacco products without requiring the abandonment of tobacco products or
their use in specific situations. Authorities may seek to minimize the public health consequences of tobacco use and
exposure through product, community, and communication interventions while allowing the continued availability
of selected tobacco products [17.
Product-Level Harm Reduction Approaches
Tobacco harm reduction approaches tend to be product-specific, focusing on reducing the harmful constituents of
tobacco and nicotine products [37]. Combustion is the main source of toxicants in tobacco products. While rates of
combustible tobacco smoking have significantly declined in high-income and some middle-income countries, many
mid- and low-income countries remain burdened by tobacco smoking [57]. Furthermore, globally, about 12.7% of
the adult population continues to smoke combustible tobacco cigarettes. As long as combustible tobacco products
are in general circulation, the tobacco product-health impact paradigm requires that alternatives that substantially
reduce individual risk be made available [77]. Tobacco harm reduction approaches have historically included
nicotine replacement therapies and other pharmacotherapies, harm-reduced nicotine products, pre-cessation
interventions, and behavioral-support programs. Nicotine replacement therapies (e.g., market brand names in
countries such as Nicorette, Thrive patches, Nicoblock, Champix in others), which were introduced during the
mid-1980s, remain the gold-standard pharmacotherapy to de-link nicotine intake from tobacco use [77]. These
products deliver sufficient (though much-reduced) doses of nicotine relative to the amount absorbed through
smoking (and significantly less than what is delivered through alternative products) to help decrease withdrawal
symptoms during the transition away from combustible tobacco[87]. Harm-reduced tobacco alternatives such as
smokeless tobacco products, heated tobacco products (HTPs), and e-cigarettes even 0 nicotine versions would still
provide oral-facial features and mimicking behavior associated with combustibles and keep the market share alive,
making the popular products easier to reformulate in future for more serious nicotine addiction maintenance
consumers, and thus a greater potential to health detriment than nicotine replacement therapies [27].
Nicotine Replacement Therapies and Pharmacotherapies
Nicotine Replacement Therapy (NRT) increases cessation when combined with behavioral support. NRT methods
(patch, gum, lozenge, nasal spray) deliver nicotine and are recommended as first-line therapy [27]. Combination
therapy with a patch and short-acting forms increases cessation [37]. Smokers who use nicotine replacement more
often quit than those who do not. NRT is effective in population and clinical studies; evidence of safety for long-
term use, in pregnancy, and for dual use with unregulated products supports NRT as first-line therapy for smokers
who switch to less harmful products [67. A pharmacological approach for dependent smokers contributes to
cessation [47]. Bupropion (SR formulation) and varenicline are safe and eftective. Evidence supporting bupropion
and varenicline extends to dual use with unregulated products; abstinence from unregulated products reduces
dual-use risk [97.
Safer Nicotine Products and Alternatives
Nicotine is the major psychoactive ingredient in tobacco products. Cigarette smoking exposes users to numerous
harmful substances, including more than 100 identified carcinogens. Cigarettes also generate harmful secondhand
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smoke [87]. Smoking tobacco is the leading preventable cause of premature death worldwide, accounting for more
than three million preventable deaths annually [ 47, with many smokers dying more than a decade earlier than if
they had never smoked in the first place [57]. Nicotine replacement therapy that enables users to transition to
products that are less harmful to health than combustible tobacco cigarettes is an important and promising
approach for tobacco harm reduction. Alternatives with varying levels of risk relative to smoking combustible
cigarettes include electronic nicotine delivery systems (e-cigarettes), heated tobacco products (HTPs), and
smokeless tobacco products. E-cigarettes are devices designed to heat a liquid containing propylene glycol,
glycerin, and various flavoring agents, producing a vaporized aerosol that delivers only nicotine and harmful
constituents that are orders of magnitude lower than in cigarette smoke [67]. Vape products have helped millions
of smokers switch or reduce their cigarette consumption, serving as a risk-reduction solution to decrease tobacco-
related morbidity and mortality in the population over time [77].
Pretreatment and Behavioral Support
Pre-treatment and behavioral supports are essential components of an effective smoking cessation system. A
variety of strategies have been employed to increase support for quitting, including behavioral counseling,
motivational interviewing, and community-based interventions [57]. The integration of pharmacological aids, such
as nicotine replacement therapy (NRT) and pharmacotherapy, at any point in the cessation pathway has been
consistently associated with enhanced quit rates [47]. The adoption of short-term behavioral support techniques
and the development of behavior-change taxonomies further bolster support effectiveness [7]. These
interventions can be delivered in diverse settings primary care, specialized tobacco treatment units, community
pharmacies, workplaces, and even low-income communities, and still yield successful outcomes. Supporting
adherence to treatment regimens has also been shown to boost cessation success. The co-delivery of short
behavioral support with pharmacological aids significantly improves quit rates [6]. Health service organization
and pre-treatment interventions are crucial for tobacco cessation treatment reach and effectiveness. Training
providers in the provision of evidence-based cessation treatment and addressing infrastructure or organizational
barriers stimulate wider uptake [87]. For tobacco treatment to gain prominence or for potential cessation
pharmacotherapy to be prescribed, individuals must initially be motivated to quit and subsequently prompted to
seek help[[87. Two approaches can facilitate this process. First, tailoring initial advice to individuals’ readiness to
consider quitting, using motivational interviewing, has been shown to enhance subsequent treatment initiation.
Second, integrating brief tobacco-use assessment and cessation support with other health-care activities
ameliorates both motivations to quit and access to treatment [(137]. Tobacco and cessation support are regularly
raised in broader consultations and among at-risk populations, including in primary and reproductive health
services. Training non-specialists to deliver brief support through direct contact or digitally can increase contact
opportunities and improve service reach [7, 8.
Population-Level Strategies and Policy Instruments
Unlike product-level approaches employed by manufacturers, population-level tobacco control strategies aim to
reduce exposure and addiction using policy and pricing measures. High tobacco taxes and prices are universally
effective [97. Studies in high-income settings show positive effects of new-product restrictions, including lower
smoked-cigarette use. In the EU, restrictions on smokeless-tobacco products were positively associated with
slower declines in smokeless-tobacco prevalence and consumption of smokeless products [197. Ban and market
exodus following e-cigarette flavour restrictions negatively and disproportionately impacted youth and
underserved adult populations, according to United States surveys [157]. Population-level policies on new nicotine
and tobacco products influence commercial supply, consumption patterns, and harm levels [157].
Taxation and Pricing Policies
Taxation and pricing policies are widely acknowledged as the most effective means of reducing tobacco
consumption [127. Raising tobacco taxes reduces cigarette consumption, initiates quitting by existing smokers,
and discourages experimentation and regular use by youth [107. Econometric studies corroborate the indirect
influences of taxation, which cause already addicted smokers to forgo habit-forming substitutes and, where
sufficient information is available, the desirability of an entirely new and lower-risk product [117. Moreover, the
price of tobacco products remains more than a third lower in lower-middle-income countries than in higher-
income nations, which encourages initiation, continued use, and partial substitution [127]. Such low prices indicate
widespread low taxes as opposed to other tobacco-control policies, where low-income nations are generally at least
moderately active[167]. The importance of pricing as a determinant of tobacco consumption, especially in lower-
income countries, is further underscored by tobacco-industry pricing strategies that mitigate or neutralize the
intended impacts of raised excise taxes [ 14].
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Marketing Restrictions and Plain Packaging
The tobacco industry defends marketing techniques because they help adult smokers make informed decisions,
while simultaneously denying that exposure to marketing affects youth initiation or adult consumption [127.
Strict marketing bans, therefore, aim to protect non-users, particularly children, from exposure to promotional
activities that may lead to tobacco product experimentation or use. Such bans also intend to reduce the impact of
marketing on existing users uncertain about quitting or switching to less harmful alternatives [187. These
measures, however, indirectly and unintentionally bolster the appeal of alternative products with lower health
hazards [107.
Smoke-Free Policies and Exposure Reduction
Comprehensive smoke-free policies aimed at restricting tobacco use can reduce exposure to secondhand smoke
(SHS) within the home, vehicle, and broader community and have beneficial effects on smoking uptake and
cessation across populations [[147]. Smoke-free policies can be implemented in schools, public transportation, health
care facilities, parks, sporting venues, outdoor community events, worksites, and outdoor dining areas. Major
progress has been achieved in reducing exposure to SHS, particularly among children and vulnerable groups such
as the mentally ill and the socially disadvantaged, even in low- and middle-income countries [137]. Elementary-
school students were reported to have substantially lower SHS exposure levels following improved smoke-free
policies at school [147]. Reports indicate the effectiveness of smoke-free policies in areas such as personal vehicles,
elementary schools, and workplaces in supporting the adoption of smoke-free home rules and in reducing
residential SHS exposure during simultaneously conducted educational campaigns [157].
Regulatory Frameworks for New Products
Many countries have developed regulatory frameworks for e-cigarettes and heated tobacco products, viewing them
as new products that can reduce health risks compared to combustible tobacco [27]. These products often have
chemical compositions very different from traditional cigarettes, so regulators seek safety information and
evidence of lower risks [187]. This regulatory approach balances product accessibility for smokers with the need to
ensure safety and lower risks [77]. Some regulators take a different approach, classifying e-cigarettes and heated
tobacco products as tobacco products and applying the same regulatory framework as for cigarettes (Newton et al.,
2020). This can limit product disclosure and encourage the use of cigarette-like products among adult smokers.
Other countries, notably Canada and New Zealand, have implemented stricter nicotine limits on vaping liquids to
avoid increased nicotine consumption among youth [137.
Regional and Country Comparisons
Tobacco products are psychoactive substances intended for smoking or chewing that contain nicotine, other
alkaloids, and toxic compounds that cause adverse effects on health even in non-users [1387. Tobacco consumption
is the first preventable cause of official mortality worldwide, killing over 8 million people yearly [157]. Tobacco
control is, therefore, a public health priority, but traditional approaches, such as bans on advertising and use,
awareness campaigns, and taxation, along with nicotine replacement therapies (NRTs), have proven insufficient to
achieve the ambitious goals set by various countries and organizations [207]. The situation is particularly critical
in developing countries that lack effective tobacco control policies. Harm-reduction policies have been proposed as
a new option to contain tobacco consumption and improve public health by enabling access to safer tobacco
products [167].
High-Income Countries: Patterns and Outcomes
Despite the high consumption of combustible cigarettes in high-income countries, alternative, less harmful
nicotine products are gaining popularity. Smokers who switch from combustible cigarettes to alternative, less
harmful (but not risk-free) products substantially reduce their risk of diseases associated with combustible
cigarette smoking [137. In a cohort of high-income countries, the overall population prevalence of combustible
cigarettes is declining among males and has substantially declined among females, with declines in absolute mean
consumption occurring in both sexes [147. This has led to an increase in the emphasis on tobacco harm reduction
in high-income countries, grounded in the understanding that prevention and cessation measures alone cannot
eliminate tobacco use or the associated health risks for current users and those safer alternatives are available
[177]. A comprehensive examination of tobacco control policies within high-income countries reveals evidence of
effective multifaceted policy combinations, accelerating declines in smoking prevalence among select cohorts.
Evidence also demonstrates the importance of addressing the conduct of the tobacco industry to reverse or
mitigate adverse trends [187].
Mid- and Low-Income Countries: Adaptation and Challenges
Harm reduction has a particular resonance in middle-income countries, where the shift from traditional tobacco
products to alternative products is taking hold [157. This shift can be attributed partly to the extensive market
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penetration of noncombustible nicotine products, which is currently notable in Southeast Asia [187]. Though
public awareness of product harm levels remains limited in the majority of low-income countries, the greater
availability of e-cigarettes and heated tobacco products has nevertheless led to an increased interest in anti-
smoking campaigns that acknowledge such differences, with Thailand being a prime example [17]. The
implementation of smoke-free regulations, in contrast, still largely reflects practices established in high-income
countries [157.
Equity, Ethics, and Social Dimensions
A clear relationship exists between tobacco dependency, low socioeconomic status, and racial inequities. Before
income became available at the base of the economic pyramid, tobacco became one of the first psychoactive drugs
to penetrate [167]. New products that help susceptible populations (youth and disadvantaged groups) to cease
smoking and drugs to help existing adult smokers find appropriate alternatives can expedite a transition toward
minimal-risk tobacco products [47]. Furthermore, the tobacco industry has a long record of standing against the
appropriate targeting of both disadvantaged communities and youth; it cannot easily claim that the previous
targeting was merely a response to demand. In fact, the tobacco market ought to be divided into low-margin
segments that attract low-income, disadvantaged people (cheap black-market products of all kinds) versus high-
margin products, notably premium varieties [87]. Low-income, disadvantaged, and marginalized consumers
comprise millions of people in high-, mid-, and low-income countries. Thus, the target of the tobacco industry and
the potential market for illicit tobacco trade are heightened [197. Tobacconists actively target consumers with
profiles associated with high price sensitivity, regardless of any regulation, and the tobacco industry defends its
promotions as consumer choice. Equity concerns thus arise immediately with approaches to tobacco-product
regulation; before looking outside, regulatory frameworks directed toward entirely noncompliant tobacco
categories ought to be put in place [19, 27.
Evidence Synthesis and Critical Appraisal
Globally, tobacco harm reduction (THR) has gained attention as an analogue to strategies pursued for other
substances [127]. The primary goal remains unchanged: to minimize the undesirable health effects associated with
psychoactive drug consumption while respecting individual rights [137. Current THR practices for tobacco
emerge from long-standing principles and scientific knowledge, yet these tenets are misrepresented in various
settings. Systematic analysis had not been undertaken before October 2011 to assess comprehension and beliefs
concerning nicotine and safer tobacco [187. Misapprehensions on both the scientific and regulatory planes
interfere with the widespread implementation of THR in countries plagued by a heavy smoking burden. The first
scientific assessments of the THR concept for tobacco chronicle the pertinent studies [207]. Well-designed
research is ongoing, contributing to the global body of knowledge, yet a considerable vacuum persists in essential
understanding among stakeholders. Perspectives for several jurisdictions exposed to divergent trends are briefly
examined [5].
Implementation Challenges and Opportunities
Switching to lower-risk alternatives can explain why large tobacco companies are buying e-cigarette firms. If
smokers are not quitting or switching, policies against high-nicotine combustibles could still help [87. Getting
many companies to enter the market (though they did not seem enthusiastic) could ensure plenty of risky options
remained [237. Freezing FDA authorization of competing next-generation products, which were in short supply
but approved elsewhere, highlighted innovations and served both duality and continued-use concepts [107].
Although earlier aids had a lower market share, FDA authorizing these could leave players vulnerable yet create
other adoption opportunities, e.g., flavors. High-priced options should slow down rapid market expansion,
especially if time pressure is reduced. Warnings, lower tax incentives, youth-oriented promotions, or a new
administration initiating reviews were further insurance [217.
Case Studies of Harm Reduction Initiatives
Various countries have implemented harm reduction policies to varying degrees of success. Although the specific
circumstances differ, certain general insights can be drawn from these diverse experiences. In general, the
regulatory framework for new tobacco product categories remains very limited in the vast majority of countries
[17]. Consequently, in countries where e-cigarettes or THP products are permitted for sale, they typically remain
subject to the same broadly applicable restrictions as conventional cigarettes [27]. Most major tobacco and heat-
not-burn (HNB) manufacturers apply sweeping restrictions to reduce marketing appeal to adolescents, with many
countries proceeding to implement extensive regulatory controls and bans at the outset [5]. Harm reduction
mebsagmg, or even the term itself, does not yet feature widely in public policy debates. As a result, tobacco
companies referring to harm reduction have the opportunity to project a normative vision based on their own
commercial interests that is seldom countered in policy discourse [7]. Furthermore, manufacturers often connect
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harm reduction with sustainable economic growth and environmental sustainability concepts that resonate
strongly with governments both nationally and internationally [87].
Monitoring, Evaluation, and Surveillance
Monitoring is a vital component of an effective public health response to tobacco use [127]. Comprehensive
monitoring encompasses the collection of data through surveillance of tobacco use among different populations
and demographic groups, in key geographic areas, and on the consumption of alternative tobacco and nicotine
products [227. Evaluation characterizes the degree to which program objectives have been achieved and provides
evidence of program impact, effectiveness, or efficiency [157. Two additional information needs must also be met
[187. The first has to do with the collection of program progress and impact data, and the second with the prompt
dissemination and communication of monitoring and evaluation findings [167]. As public tobacco control programs
expand in geographic scope and policy variety, monitoring becomes more important than ever to understand the
short-term and long-term dynamics underpinning the increased adoption of alternative tobacco and nicotine
products. Surveillance of alternative tobacco products must be conducted alongside regular monitoring of
combustible tobacco use, cessation, and other related variables to prevent the potential emergence of new
detrimental epidemic trajectories [237. Data gathering and dissemination efforts should deliberately reach diverse
stakeholders, including political actors, affected communities, data end-users, smokers, and the general public.
Public Health Implications and Future Directions
Historically, cigarette smoking, far from being regarded as a public health concern, was socially sanctioned.
Worldwide health progress in the late 20" century, culminating in the 2014 conclusion by the U.S. Surgeon
General that combusted tobacco poses the greatest risk, has altered this perception [19-227. At that time,
cigarettes were identified as a leading cause of premature death and disability, spurring the development and
ratification of the World Health Organization Framework Convention on Tobacco Control, a strong global
commitment to tobacco control. Emerging evidence on smokeless alternatives, such as Swedish snus and nicotine
delivery options including e-cigarettes, supports the reformulation of tobacco control themes to promote
awareness of the extreme hazards associated with inhaled smoke and the potential of low-risk and preemptive
measures to facilitate harm reduction among groups unable or unwilling to quit[217]. These adjustments could
optimize the regulation, policymaking, and advocacy of tobacco. Cigarettes remain the world’s most lethal
consumer product, killing 6 million people annually [187]. Contemporary estimates suggest that 1 billion
premature tobacco-attributable deaths could be averted by 2100, the majority in low- and middle-income
countries, where the projected increase in cigarette consumption is greatest if progressively more dangerous
combustibles were eliminated [23-307. Tackle the proliferating availability of hazardous cigarettes and engage
parallel steps to promote low-risk alternatives have been identified as especially effective in high-income countries;
principles formulated in the early 2000s sought to refine tobacco harm-reduction guidance. The application of
these principles to tobacco and nicotine policies, amid the worldwide transition from combustible to low-risk,
provides the counter position that mainstream tobacco-control doctrine impedes similar efforts in mid- and low-
income countries [317].
CONCLUSION
The global tobacco epidemic remains a complex and evolving public health challenge that demands both
innovation and ethical vigilance. While traditional tobacco control strategies taxation, marketing bans, and
smoke-free laws, have achieved measurable success in reducing smoking prevalence, they alone are insufficient to
eradicate tobacco use or mitigate its health burden, particularly in low- and middle-income settings. Harm
reduction, therefore, offers a pragmatic complement to cessation and prevention strategies by promoting safer
alternatives and evidence-based interventions for smokers unable or unwilling to quit. Nicotine replacement
therapies (NRT's) and pharmacotherapies have demonstrated robust efficacy and safety, serving as the cornerstone
of harm reduction. However, the emergence of electronic cigarettes, heated tobacco products, and other novel
nicotine delivery systems presents both opportunities and challenges. While these products may ofter reduced risk
relative to combustible cigarettes, their proliferation without consistent regulation raises concerns about youth
uptake, dual use, and tobacco industry influence. Policymakers must therefore ensure that harm reduction
measures are science-driven, equitably implemented, and independent of corporate interference. Population-level
policies—especially taxation, smoke-free environments, and plain packaging remain essential for discouraging
initiation and sustaining cessation. Coupled with rigorous monitoring, evaluation, and public education, these
measures can guide responsible adoption of harm reduction tools. Furthermore, global and regional cooperation is
vital to strengthen data collection, align regulatory frameworks, and protect vulnerable populations from
exploitation. In conclusion, the future of tobacco harm reduction depends on integrated public health governance
that prioritizes equity, transparency, and sustainability. When implemented responsibly, harm reduction strategies
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can bridge the gap between ideal cessation goals and real-world behavioral patterns, offering a pathway toward
significantly lowering tobacco-related morbidity and mortality worldwide.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

REFERENCES
Peeters S, Gilmore AB. Understanding the emergence of the tobacco industry's use of the term tobacco
harm reduction to inform public health policy. Tobacco control. 2015 Mar 1;24(2):182-9.
Nyamboga TO, Ugwu OP, Ugwu JN, Alum EU, Eze VH, Ugwu CN, Ogenyi FC, Okon MB, Ejemot-
Nwadiaro RI. Biotechnological innovations in soil health management: a systematic review of integrating
microbiome engineering, bioinformatics, and sustainable practices. Cogent Food & Agriculture. 2025 Dec
31;11(1):2519811.
Sircar N, Fleming ME, Bialous SA. Does a human rights-based approach to harm reduction support
commercialized harm reduction? Brief research. Frontiers in Public Health. 2022 Oct 26;10:1001036.
Robson N. Nicotine-replacement therapy: a proven treatment for smoking cessation: CPD. South African
Family Practice. 2010 Jul 1;52(4):298-303.
Saitta D, Chowdhury A, Ferro GA, Nalis FG, Polosa R. A risk assessment matrix for public health
principles: the case for e-cigarettes. International Journal of Environmental Research and Public Health.
2017 Apr;14(4):363.
Ugwu OP, Ogenyi FC, Alum EU, Eze VH, Basajja M, Ugwu JN, Ugwu CN, Ejemot-Nwadiaro RI, Okon
MB, Egba SI, Ejim UD. Implementing artificial intelligence and machine learning algorithms for
optimized crop management: a systematic review on data-driven approach to enhancing resource use and
agricultural sustainability. Cogent Food & Agriculture. 2025 Dec 81;11(1):2569982.
Cox S, Dawkins L. Global and local perspectives on tobacco harm reduction: what are the issues and
where do we go from here?. Harm Reduction Journal. 2018 Jun 22;15(1):32.
West R, Raw M, McNeill A, Stead L, Aveyard P, Bitton J, Stapleton J, McRobbie H, Pokhrel S, Lester-
George A, Borland R. Health-care interventions to promote and assist tobacco cessation: a review of
efficacy, effectiveness and affordability for use in national guideline development. Addiction. 2015
Sep;110(9):1388-403.
Ogenyi FC, Ugwu CN, Ugwu OP. A Comprehensive Review of Al-Native 6G: Integrating Semantic
Communications, Reconfigurable Intelligent Surfaces, and Edge Intelligence for Next-Generation
Connectivity. Frontiers in Communications and Networks. 2025 Sep 30;6:1655410.
Ziedonis D, Das S, Larkin C. Tobacco use disorder and treatment: new challenges and opportunities.
Dialogues in clinical neuroscience. 2017 Sep 30;19(3):271-80.
Elsey H, Al Azdi Z, Regmi S, Baral S, FFatima R, Fieroze IF, Huque R, Karki J, Khan DM, Khan A, Khan Z.
Scaling up tobacco cessation within TB programmes: findings from a multi-country, mixed-methods
implementation study. Health Research Policy and Systems. 2022 Apr 18;20(1):4:3.
Callard CD, Collishaw NE. Supply-side options for an endgame for the tobacco industry. Tobacco control.
2013 May 1;22(suppl 1):110-3.
Gao W, Sanna M, Branston JR, Chiou HY, Chen YH, Wu A, Wen CP. Exploiting a low tax system: non-
tax-induced cigarette price increases in Taiwan 2011-2016. Tobacco Control. 2019 Dec 1;28(e2):e126-32.
Van Schalkwyk MC, McKee M, Been JV, Millett C, Filippidis FT. Analysis of tobacco industry pricing
strategies in 23 European Union countries using commercial pricing data. Tobacco control. 2019 Dec
1;28(e2):e102-9.
Paul-Chima UO, Nneoma UC, Bulhan S. Metabolic immunobridge: Could adipose-derived extracellular
vesicles be the missing link between obesity, autoimmunity, and drug-induced hepatotoxicity?. Medical
Hypotheses. 2025 Sep 28:111776.
Alemanno A, Bonadio E. Do You Mind My Smoking-Plain Packaging of Cigarettes under the TRIPS
Agreement. J. Marshall Rev. Intell. Prop. L.. 2010;10:i.
Been JV, Laverty AA, Tsampi A, Filippidis FT. European progress in working towards a tobacco-free
generation. European Journal of Pediatrics. 2021 Dec;180(12):3423-31.
Azagba S, Kennedy RD, Baskerville NB. Smoke-free school policy and exposure to secondhand smoke: a
quasi-experimental analysis. Nicotine & Tobacco Research. 2015 Apr 6;18(2):170-6.
Ayo-Yusuf OA, Olufajo O, Agaku I'T. Exposure to secondhand smoke and voluntary adoption of smoke-
free home and car rules among non-smoking South African adults. BMC public health. 2014 Jun
10;14(1):580.

41

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited



www.idosr.org Ivan, 2025

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Paul-Chima UO, Nnaemeka UM, Nneoma UC. Could dysbiosis of urban air microbiota be an overlooked
contributor to pediatric asthma and neurodevelopmental disorders?. Medical Hypotheses. 2025 Sep
12:111758.

Heydari G, Chamyani F, Masjedi MR, Fadaizadeh L. Comparison of tobacco control programs
worldwide: A quantitative analysis of the 2015 World Health Organization MPOWER report.
International journal of preventive medicine. 2016 Jan 1;7(1):127.

Warner KE, Mendez D. Tobacco control policy in developed countries: yesterday, today, and tomorrow.
Nicotine & Tobacco Research. 2010 Sep 1;12(9):876-87.

Gilmore AB, Fooks G, Drope J, Bialous SA, Jackson RR. Exposing and addressing tobacco industry
conduct in low-income and middle-income countries. The Lancet. 2015 Mar 14;385(9972):1029-43.
Mentis AF. Social determinants of tobacco use: towards an equity lens approach. Tobacco Prevention &
Cessation. 2017 Mar 2;3:7.

Ugwu OP, Ogenyi FC, Ugwu CN, Ugwu MN. Gut microbiota-derived metabolites as early biomarkers
for childhood obesity: A policy commentary from urban African populations. Obesity Medicine. 2025 Sep
1;67:100641.

Rodu B. The scientific foundation for tobacco harm reduction, 2006-2011. Harm Reduction Journal. 2011
Jul 29;8(1):19.

Rosen L, Rosenberg E, McKee M, Gan-Noy S, Levin D, Mayshar E, Shacham G, Borowski J, Nun GB,
Lev B, Healthy Israel 2020 Tobacco Control Subcommittee rosenl@ post. tau. ac. il. A framework for
developing an evidence-based, comprehensive tobacco control program. Health Research Policy and
Systems. 2010 May 27;8(1):17.

Ugwu CN, Ugwu OP, Alum EU, Eze VH, Basajja M, Ugwu JN, Ogenyi FC, Ejemot-Nwadiaro RI, Okon
MB, Egba SI, Uti DE. Medical preparedness for bioterrorism and chemical warfare: A public health
integration review. Medicine. 2025 May 2;104(18):e42289.

Scholin L, Eriksson C. Surveillance of compliance with tobacco regulations in Orebro County, Sweden: a
mixed methods study after the ban of test purchases. Substance Abuse Treatment, Prevention, and Policy.
2012 Feb 15;7(1):8.

Ugwu CN, Ugwu OP, Alum EU, Eze VH, Basajja M, Ugwu JN, Ogenyi FC, Ejemot-Nwadiaro RI, Okon
MB, Egba SI, Uti DE. Sustainable development goals (SDGs) and resilient healthcare systems:
Addressing medicine and public health challenges in conflict zones. Medicine. 2025 Feb 145104(7):e41535.
Njie GJ, Jones CK, Jacques N, Adetokun A, Ross J, Owens A, Anton L, Johns M, Pan L. Changes in
tobacco product use among students aged 13 to 15 years in 34 countries, Global Youth Tobacco Survey,
2012-2020. Preventing Chronic Disease. 2023 Aug 3;20:E68.

42

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited


https://doi.org/10.59298/IDOSR/JES/113.3542

