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Abstract

Background: The use of tobacco products, including cigarettes, Shisha, and electronic cigarettes (e-cigs), contributes to
breast cancer risk due to the presence of carcinogenic compounds such as polycyclic aromatic hydrocarbons (PAHs),
formaldehyde, benzene, and nitrosamines. While the health risks of conventional smoking are well-documented,
emerging evidence highlights similar risks associated with Shisha and e-cigs, especially among younger populations.

Objectives: To explore the association between tobacco product use and breast cancer in Nigeria. It also examines
exposure trends and suggests culturally appropriate measures to address modifiable risk factors.

Methods: A systematic review of the literature was conducted using databases like PubMed, Google Scholar, and
African Journals Online. Studies published between January 2000 and December 2024 were analysed, with a focus on
the Nigerian context. Relevant data from global and local studies, government reports, and surveys were incorporated.
Results: Tobacco smoke contains numerous carcinogens, with PAHs, N-Nitrosamines, Aromatic amines, Aldehydes,
Phenols, Volatile hydrocarbons, and formaldehyde strongly linked to breast cancer. Shisha exposes users to toxins
equivalent to smoking approximately 100 cigarettes in a single session, while e-cig aerosols contain harmful substances
such as glycols, formaldehyde, and heavy metals. The popularity of these products is increasing among Nigerian
youths, driven by cultural shifts and media influences.

Conclusions: The consumption of cigarettes, Shisha, and e-cigs poses significant breast cancer risks. Effective tobacco
control measures must extend beyond traditional products to include Shisha and e-cigs. Awareness campaigns,
stringent regulations, and culturally informed interventions are essential to curb usage and mitigate associated health
risks.

Keywords: Breast Cancer, Carcinogens, E-cigs, Shisha, Tobacco, Tobacco Control Program.
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Introduction

Cigarette smoking is a significant health concern,
often contributing to tobacco-related cancers and
potentially leading to death. 'l Tobacco use is an
epidemic and a global public health concern.
There is now substantial literature indicating that
past and current active cigarette smoking is
associated with a higher risk of developing breast
cancer. 2l For women who are smokers at the time
of diagnosis, there is also an increased risk of
mortality from breast cancer. Awareness of this
notorious environmental pollutant is even more
dangerous because exposures are often
involuntary. Smokers are exposed to tobacco
products primarily by smoking manufactured
cigarettes or other tobacco products.l?l Smoked
forms of tobacco include various kinds of
cigarettes (manufactured, hand-rolled, filtered,
unfiltered, and flavoured), cigars, and pipes such
as Shisha; exposure to tobacco chemicals also
occurs through snuffing/chewing tobacco
(smokeless tobacco). 4l Non-smokers are exposed
to tobacco smoke from the environment where
cigarette smoking occurs. This indirect exposure
type is second-hand, involuntary, passive, or
environmental. The impact of tobacco on health
varies depending on the types of tobacco
products used and the duration of lifetime
exposure. 4l Due to strict tobacco legislation in
the Western hemisphere, many African nations,
like Nigeria, have shifted from being tobacco-
producing nations to tobacco-consuming ones. [
Since smoking is a modifiable risk factor for
breast cancer, the possible impact of smoking on
breast cancer and the long latency of the disease
make it compelling to scientifically evaluate
current knowledge on the state of the evidence
regarding the association of tobacco with breast
cancer risk.

Objectives

The primary objective is to examine the
association between smoking and its role as a risk
factor for breast cancer. The secondary aim is to

investigate the pattern of tobacco product
exposure in Nigeria and propose culturally
tailored, actionable strategies to mitigate this
modifiable lifestyle risk.

Methods

Search strategy

A comprehensive search of studies investigating
the association between smoking and breast
cancer was carried out in electronic databases of
PubMed, Google Scholar, African Journals
Online, and other documents, including reports
from the Nigerian government and the Global
Youth Tobacco Survey. We searched publications
between January 2000 and December 2024. A
total of 30 studies were included in the systematic
review. The inclusion criteria comprised
publications that examined the association
between smoking (including Shisha and
electronic cigarettes, e-cigs) and breast cancer, as
well as studies that investigated tobacco use
within the Nigerian context or provided relevant
global findings applicable to Nigeria. The
comprehensive search strategy employed to
locate relevant studies involved the terms:
"breast cancer" or ‘'breast neoplasms" in
combination with "smoking" or "tobacco smoke
pollution", or "tobacco wuse", or "tobacco
products", or '"active smoking" or "passive
smoking" or ‘"second-hand smoking" or
"tobacco."

The reference lists of retrieved studies and
conference records were also reviewed for
potentially inclusive studies. Similar search
strategies were used for Shisha and E-cigs. We
studied the articles with the primary objective of
identifying their relevance to the Nigerian
environment. We further searched for relevant
articles on any of the chemicals by local Nigerian
scientists. This latter group of databases included
relevant scientific studies conducted in Nigeria,
even when the issue of female breast cancer was
not on the radar of the context for the research.
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The review's exclusion criteria encompassed
studies that were not directly relevant to breast
cancer or tobacco use in Nigeria, research with
insufficient data or a lack of methodological
rigour, and studies that focused exclusively on
medical conditions unrelated to tobacco or breast
cancer. No librarian service was included in the
search.

Tobacco Carcinogenicity: The Relevance of
Tobacco to Breast Cancer

How tobacco causes diseases has been
documented.®! The

approximate composition of mainstream smoke

comprehensively

of a plain cigarette is summarised in Table 1.I"]
Over 5,300 compounds have been identified in
tobacco smoke.®l Classes of compounds include
but are not limited to neutral gases, carbon and
nitrogen oxides, amides, imides, lactams,
carboxylic acids, lactones, esters, aldehydes,
ketones, alcohols, phenols, amines, N-
nitrosamines, N-heterocyclics, aliphatic
hydrocarbons, monocyclic and polycyclic
aromatic  hydrocarbons  (PAHs), nitriles,
anhydrides, carbohydrates, ethers, nitro
compounds and metals. [ The addictive
properties of tobacco smoke are attributed to
nicotine, the principal tobacco alkaloid in smoke.
Pl There are over 70 carcinogens in tobacco smoke
that the IARC Monographs programme has
evaluated as having sufficient evidence for
carcinogenicity in either laboratory animals or
humans. The different chemical classes of
carcinogens and their representatives are
presented in Table II. 810 Sixteen of these - Benzo
[2] pyrene (BaP), 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK) and N’-
nitrosonornicotine (NNN), 2-naphthylamine, 4-
aminobiphenyl, formaldehyde, 1,3-butadiene, 4-
aminobiphenyl, formaldehyde, 1,3-butadiene,
benzene, vinyl chloride, ethylene oxide, arsenic,
beryllium, nickel compounds, chromium VI,
cadmium, and polonium-210 - are classified as
carcinogenic to humans (Group 1).

Table I: Approximate chemical composition of
mainstream smoke generated by a plain cigarette [7]

Compound or class of Relative amount w/w

components 9%
Nitrogen 58
Oxygen 12
Carbon dioxide 13
Carbon monoxide 3.5
Hydrogen, argon 0.5
Water 1
Volatile organic 5
substances

Particulate phase 8

Studies on the relationship between smoking and
breast cancer risk have yielded inconsistent
results and conclusions, potentially due to
modification by other factors or confounding. In
2009, the Canadian Expert Panel on Tobacco
Smoke and Breast Cancer Risk concluded that the
relationship between active smoking and breast
cancer is consistent with causality. [l Tobacco
carcinogens are also linked to the development of
mammary gland disease and an elevated risk of
various cancers, including breast cancer. In
addition, the International Agency for Research
on Cancer (IARC), after reviewing over 150
epidemiological studies, concluded that evidence
exists for tobacco smoke carcinogenicity in breast
cancer. [4

Tobacco smoke contains polycyclic aromatic
hydrocarbons (PAHSs), including three known
human carcinogens — polonium-210 (a
radioactive element), benzene and vinyl chloride,
as well as 1,3-butadiene and nicotine-derived
nitrosamine (NNK), all of which are known to
cause mammary tumours in animals. NNK is a
tobacco-specific carcinogen that has been shown
to increase tumour cell proliferation and the
transformation of healthy breast epithelial cells
into cancer cells [1-13] at least in part via the
nicotine acetylcholine receptor. [41 The other
chemicals, viz, PAH, Benzene, Vinyl chloride and
1,3-butadiene, have been discussed in further
detail individually in this study on
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Environmental Chemical Risk Factors of breast
cancer in the appropriate section titled: Non-EDC
Industrial chemical risk factors for breast
cancer.’5] PAHs do not naturally occur in the
tobacco plant but are formed primarily by the
incomplete combustion of tobacco and other

organic components during smoking. [l There
are more than five hundred different PAHs in
tobacco smoke. 71 The IARC lists Benzo
[a]lpyrene (BaP) as a Group 1 -carcinogen,
classifying it as the most potent carcinogen
among the PAHs. (8]

Table II: Tobacco smoke carcinogens evaluated in the IARC Monographs [810]

Chemical Class

Polycyclic aromatic hydrocarbons 15
(PAHs) and their heterocyclic

analogues

N-Nitrosamines 8
Aromatic amines 12
Aldehydes 2
Phenols 2
Volatile hydrocarbons 3
Other organics 12
Inorganic compounds 8

Number of Carcinogens

Representative Carcinogens
Benzo[a]pyrene (BaP)
Dibenz[a,h]anthracene

4-(Methylnitrosamino)-1-(3-pyridyl)-1-
butanone (NNK)
N’-Nitrosonornicotine (NNN)
4-Aminobiphenyl
2-Naphthylamine
Formaldehyde

Acetaldehyde

Catechol

Caffeic acid

Benzene

1,3-Butadiene

Isoprene

Ethylene oxide

Acrylonitrile

Cadmium

Polonium-210

Many other carcinogens in cigarette smoke have not been evaluated in an International Agency for Research on Cancer (IARC)

Monograph.

Exposure and consumption of tobacco products
are causally associated with various types of
cancer. [1819 Nicotine is the principal property of
all kinds of tobacco products and smoke.
Nicotine is addictive but non-carcinogenic; [0
however, it is capable of activating various
signalling  pathways related to tumour
promotion. (18] Nicotine and nitrosamines form a
catastrophic and fatal alliance. Nicotine activates
the brain's reward system, eliciting cravings for
continued tobacco consumption, and it is often
accompanied by carcinogens, which induce
tumour initiation and progression.

Components of cigarette smoke have been found
in the nipple aspirate of female smokers. [l In
addition, the presence of smoking-related DNA

adduct in epithelial cells of breast milk
demonstrates that cigarette components access
breast tissue. [21.221 Several mechanisms have been
proposed for the development of cigarette
smoke-induced breast cancer. Carcinogens found
in cigarette smoke have caused mammary
tumours in rodents, including Benzo [a] pyrene,
isoprene, and ethylene oxide. [?)l The formation of
DNA adducts has been proven to be a
widespread mechanism for tumour development
as a result of cigarette smoking. [?4]

Recent epidemiological research indicates that
exposure to tobacco smoke, whether through
active smoking or second-hand inhalation,
elevates the risk of developing breast cancer.
Breast epithelial cells, including non-tumorigenic
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types such as MCF10A and MCF12A, and
tumorigenic cells such as MCF7, exhibit
mesenchymal traits after exposure to cigarette
smoke. These traits include a fibroblast-like
appearance, enhanced anchorage-independent
growth, and greater motility and invasiveness.
Perhaps the most notable and studied
carcinogens include  polycyclic — aromatic
hydrocarbons and tobacco-specific nitrosamines.
(241 These carcinogens are metabolically activated
and form DNA adducts that can evade cellular
repair mechanisms, allowing permanent
mutations of replicate. [»] Increased cell
proliferation  following  cigarette = smoke
component exposure has been seen in
oesophageal, breast, and lung cancer cells. [2>2¢] In
addition to cell proliferation, cigarette smoke can
induce migration in cancer cells, a hallmark of
tumour progression. [ Inmunomodulation has
also been affected by cigarette smoke exposure in
cancer cells. [27]

In support, another recent study showed that
smoking 40 or more cigarettes per day had the
strongest association with the risk of breast
cancer (HR 1.17, 95% CI). 81 According to the
Surgeon General's report, which included a meta-
analysis of 22 cohort and case-control studies, it
did not conclusively determine whether starting
to smoke at a younger age increases the risk of
developing the habit than starting at an older age.
(28] However, a recent pooled analysis by Gaudet
et al., which included 934,681 participants,
concluded that there was an 18% higher risk of
breast cancer for women who smoked for more
than 10 years before their first birth. 2] Several
studies investigated patients who have already
developed breast cancer. Pierce et al. found that
breast cancer patients who were former smokers
with more than a 30-pack-year history had a 37%
increased risk of breast cancer recurrence and a
54% increased risk of overall breast cancer
mortality when compared with non-smoking
patients. [l The overall mortality rate from any

cause was increased by 60% for these heavy
smokers. [2°]

In addition to active smoking, several studies
have looked at passive smoking. A 2004 IARC
report stated that passive smoke (second-hand
smoke) contains higher levels of several
carcinogens, including benzene, formaldehyde,
and N-nitrosamines. [B% The European
Prospective Investigation into Cancer and
Nutrition, which carried out the most extensive
cohort study on smoking and breast cancer to
date, discovered an increased risk of breast
cancer in women who were current or former
smokers, as well as those currently exposed to
second-hand smoke, compared to women who
had never smoked and were not exposed to
passive smoke. Bl Despite the results from
numerous cohort studies, several confounding
factors have contributed to the controversial
standing on cigarette smoking and breast cancer.
[30.32] Alcohol consumption, an identified risk
factor for breast cancer, is positively correlated
with cigarette smoking. 1%

Yujing et al. 1 recently conducted a thorough
systematic review and meta-analysis of
observational studies. Critical parameters
considered in the study were (1) smoking
duration in years, (2) smoking intensity-
cigarettes per day, (3) pack-years smoked
(defined as the product of the number of
cigarettes smoked per day and the number of
years of smoking, (4) age at the onset of smoking,
(5) years since quitting, (6) fertility status, (7)
active smoking before/after the first birth, (8)
breast cancer subtypes, (9) breast cancer subtypes
and smoking duration, (10) menopausal status,
(11) places exposed to passive smoking, (12) age
stage exposure to passive smoking, and (13) years
of passive smoking. 1 The meta-analysis found
that smoking (active and passive smoking)
increases the risk of BC in the female population,
especially pre-menopausal BC and ER* BC, but
did not affect postmenopausal BC and ER- BC.
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The likelihood of BC was found to be higher with
increased smoking duration and intensity, and
lower with a longer period of smoking cessation.
While smoking elevates the risk of BC in women
who have had multiple pregnancies, it does not
appear to affect the risk in women who have not
given birth. Additionally, smoking before the
first childbirth has a greater impact on BC risk
compared to smoking after the first childbirth.

Tobacco Smoking Scenario in Nigeria

Tobacco use is rising faster in Africa than
anywhere else.[3 The prevalence of smoking in
the general population is reported to be 8:9% in
Nigeria, % however, the pattern of tobacco
smoking varies among different social strata. It
ranges from 7.7% among female secondary
school students B3¢, 17.1% among secondary
school students ¥} 17.7% among physicians [38],
20.3% among soldiers ¥, to 37.9% among the
general population in the northern part of the
country. [40In 2015, the WHO reported a current
smoking prevalence of about 9% among persons
aged 15 years or more (17% among men and 1%
among women) in Nigeria. 411

Culturally, in Nigeria, women are not expected to
smoke cigarettes. Such is the aversion to female
smoking that any woman who smokes a cigarette
is not likely to find a spouse. Women who smoke
are in the minority. Some are commercial sex
workers, and some are women who were born in
temperate countries and have imbibed the
Western lifestyle when they returned home to
Nigeria in adulthood. Indeed, the latter group is
not usually "bold" enough to smoke in public
spaces until they are eventually forced to wean
themselves off the habit, particularly when they
experience successive failed relationships with
men who do not regard them as 'marriageable'
because of their socially unacceptable "over
sophistication" with the western lifestyle.
However, the inevitable plight of women and
their children in Nigeria is the "bystander effect"
from a husband who is addicted to smoking.

Wives of such men are condemned to a life of
involuntary exposure to tobacco smoke through
passive (second-hand) smoking at home. Nigeria
is essentially a patriarchal society where a
husband can smoke inexorably with impunity at
home until a "spiritual" conviction occurs when
he sees the habit as a 'vice' akin to recreational
drug addiction, not compatible with his faith if he
is a Christian. It is, therefore, imperative that men
are also invited to fora where public
enlightenment and educational breast cancer
preventive strategies are discussed. Usually, such
talks are reserved for women only. The modern-
day female gender smoking habit in Nigeria is
one of the fallouts of westernisation,
globalisation and saturated media space.[*2

It is critical to note that since second-hand smoke
is just as dangerous or even more dangerous,
particularly as regards breast cancer risk, it
makes no difference whether the man or the
woman is the smoker within a household or an
enclosed space. Irrespective of who is the smoker,
women, daughters, and fetuses are at risk in the
household where a family member is a smoker.
The various ways of tobacco consumption in
Nigeria include cigarette smoking, snuffing,
smoking pipes, and chewing.

Adolescents aged 10 to 19 years are particularly
vulnerable to high-risk behaviours like tobacco
use.[® Tobacco use during adolescence increases
the risk of addiction, 44451 and most adult
smokers become addicted to nicotine during
adolescence. [ - 48 The tobacco industry
explicitly targets the youth, especially in
developing countries, to retain them as lifetime
users 49l who will experience prolonged exposure
to tobacco and its associated health risks. In
Nigeria, the issue of tobacco use among
adolescents is considerable. According to the
2008 Global Youth Tobacco Survey (GYTS),
approximately 20% of students aged 13 to 15
years had tried smoking cigarettes at some point,
while around 10% of them were current cigarette
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smokers. [0 Studies in other parts of Nigeria
showed tobacco smoking prevalence among
school-going adolescents to range from 3.4% in
Ibadan in the southwest 1 to 34.8% in Akwa
Ibom State in the south-south region. 521

Aniwada et al. %3l analysed tobacco use data from
the 2013 Nigerian Demographic and Health
Survey (NDHS) to assess the prevalence, pattern,
and socio-demographic correlates of tobacco use
among Nigerians aged 15-49 years. Data on
17,322 were extracted from 36,800 participants.
On average, 6.6% of participants smoked
cigarettes, 1.7% used snuff, 0.4% smoked a pipe,
and 0.2% chewed tobacco. Based on gender, 6.6%
of males and 6.3% of females smoked cigarettes,
while 0.3% of males and 0.4% of females smoked
cigarettes and used snuff. The predictors of
cigarette use included being in the 25-34 age

group.

Oyewole et al. 34 conducted a systematic review
of tobacco use in Nigerian youths (aged 10-24)
and excluded evaluations of tobacco-related
medical conditions. The review was conducted
on 30 studies involving a combined total of 26,709
participants. Prevalence rates of tobacco smoking
ranged from 0-2% to 32-5%. Among the gender-
specific studies, the prevalence of smoking
among females ranged from 2:2% to 10% while
that of males ranged from 1% to 32.5%. Gender
distribution among these studies was mixed
(80-0%), with males only (13-3%) and females
only (6-7%). Smoking prevalence was higher
among males than among females. Over one-
third (36:7%) of the studies reviewed did not
measure the risk factors for tobacco smoking in
young people. >l The most common risk factors
included peer influence, male gender, family
conditions, such as low parental education, not
living with parents, having a parent who smokes
and having divorced or separated parents, and
psychosocial factors such as belonging to a
polygamous home and low level of father’s
education. Loneliness, depressive symptoms,

and a sign of emancipation to manhood were
found to contribute significantly to the
prevalence of smoking among street children.
Other risk factors included concurrent substance
abuse, media advertising, and advancing age.
The researchers concluded that all stakeholders
should engage in concerted efforts to target both
in-school and out-of-school youths in tobacco
control strategies. [54]

Gana et al. 1% examined the prevalence and
perceptions of cigarette smoking among out-of-
school adolescents aged 10-19 years who had
never been to school or had been out of school for
at least six months before the survey and resided
in the Birnin Kebbi metropolis. This group of
young boys are called "Almajiris." The study area
(setting) is a classical "Built-in" environment.
Although the inhabitants' main occupation is
farming and fishing, adolescents are found in
their numbers at market areas, motor parks,
construction sites, and on busy streets, hawking
goods and roaming around, waiting to be
beckoned to do one menial job or the other.
Cigarettes are sold at corner shops on busy roads,
motor parks, shops/stalls at entrances to
marketplaces, shops serving the state secretariat
office complex and other busy areas. Birnin Kebbi
lacks a health facility that provides services
specifically for adolescents and a functional,
youth-friendly centre. The respondents were
aged 15-19 years (mean age of 159+2 4 years),
with 88 6% males, 85 - 4% of the Hausa/Fulani
ethnic group, 947% Muslims, and 98-8%
unmarried. Close to one-fifth (173%) started
smoking before the age of 10 years, and 23 6%
smoked for more than five days in the last month,
while 64% used more than five sticks of
cigarettes daily. About a third (30%) bought their
cigarettes, while 18 2% got theirs from friends.
Close to half (496%) had never been refused
cigarettes by vendors on account of their age, and
19 5% smoked or felt like smoking cigarettes first
thing in the morning. The majority of the
respondents saw nothing wrong with cigarette
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smoking, but rather as an attitude that every "real
man" should imbibe. The researchers concluded
that the prevalence of cigarette smoking was very
high among out-of-school adolescents, much
higher than is suggested by studies conducted
among secondary school adolescents. Secondly,
most out-of-school adolescents who smoked
cigarettes became aware of the harmful effects of
smoking after tobacco initiation. At the same
time, they also believed that the benefits of
smoking outweigh the damaging effects.

Adeloye et al. 1] in 2019, conducted a review of
publicly available studies as part of the series on
the epidemiology of non-communicable diseases
(NCDs) in Nigeria. The crude prevalence of
current smokers in Nigeria was 10 4% and 17 9%
for ever smokers. The rates were greater among
men than women in both groups. There was
considerable variation across geopolitical zones,
ranging from 5 4% (North-west) to 32 1% (North-
east) for current smokers, and 10 5% (South-east)
to 43 6% (North-east) for ever smokers. Urban
and rural dwellers had relatively similar rates of
current smokers (107% and 91%) and ever
smokers (18 1% and 17 0% %). The pooled mean
number of cigarettes consumed per person per
day was 10.1 (61-142), accounting for 110
million sticks of cigarettes per day and over 40
billion cigarette sticks consumed in Nigeria in
2015.

The study by Adeloye et al. [0 reported that the
prevalence of smoking in some countries in sub-
Saharan Africa was increasing due to changing
socioeconomic status, rural-urban migration and
increased cigarette affordability. 71 Davies et al.
noted a decreasing smoking rate in Nigeria and
attributed this to increased health risk awareness
and better overall measures to help smokers quit
in the country. For example, in a national survey,
Kale and colleagues 8] reported that in the 12
months preceding their study, almost half of
current smokers attempted to quit, with over 66 %
of these individuals receiving guidance from

healthcare providers and counsellors. For
instance, Adeloye et al. [5¢ estimate that rural
dwellers smoked at nearly the same rate as urban
dwellers, suggesting that smoking, which is
traditionally linked to wurbanisation, has
increasingly spread to remote areas. Further, the
researchers estimated that current smokers
consumed an average of 10 cigarette sticks per
person per day, accounting for about 110 million
cigarettes per day and over 40 billion cigarettes in
2015 alone. Vellios et al. 151 noted that cigarette
demand increased by 44% across many African
countries between 1990 and 2012, leading to an
over 100% increase in cigarette production
during the same period. An expanding tobacco
industry poses significant public health
challenges, especially for a nation with a
comparatively underdeveloped health system.
Tobacco companies see these countries as
emerging markets due to weak tobacco control

regulations and several vulnerable populations.
[60,61]

The prevalence of smoking was markedly
elevated in northeast Nigeria, a trend that can be
attributed to the protracted armed conflict that
has been enduring for over a decade in the
region. Although the evidence of the association
between smoking and conflict is limited and
inconclusive,l®? varying social situations among
vulnerable populations are known to precipitate
substance use.[®)l Given the displacement of
numerous individuals, the interruption of
education for children and adolescents, and the
lack of employment opportunities for young
people, there is an increased likelihood of rising
substance use, including tobacco products, in
these environments. The researchers concluded
that while the prevalence of smokers may be
declining in Nigeria, one out of ten Nigerians still
smokes daily. They recommended
comprehensive measures and strict anti-tobacco
laws  targeting tobacco production and
marketing.
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Odiasel® of the Women Action Initiative against
Tobacco, Smoke-Free Foundation, Abuja,
Nigeria, examined the effect of smoking on breast
cancer risk in women who started smoking as
teenagers. The study was conducted among
Kenyan and Nigerian women. The number of
women used for the study included 102,098
women who completed a mailed questionnaire at
recruitment over a period of 9 years (1996 to
2004). All Kenyan-Nigerian women were aged
from 30 to 50. The researchers estimated the
relative risk (RR) of breast cancer associated with
different measures of smoking initiation, the
duration of smoking, which is a strong
determinant of the risk, and intensity, the
number of cigarettes that were smoked during
the period.

Cox proportional-hazards regression models
were used to estimate these risks and to adjust for
confounding  variables. =~ The  researchers
conducted analyses on the entire study
population, among women who had smoked for
at least 20 years, among non-drinkers, and
separately for each country. A total of 1,240
women were diagnosed with invasive breast
cancer. Compared with women who had never
smoked, women who smoked for at least 20 years
and who smoked 10 cigarettes or more daily had
an RR of 90%. In contrast, women who had
smoked for at least 20 years but started after their
first childbirth did not experience an increased
breast cancer risk. The results support the notion
that women who start smoking as teenagers and
continue to smoke for at least 20 years may
increase their breast cancer risk. The researchers
concluded that more cigarettes per day and more
years of smoking led to a higher chance of breast
cancer and that smoking prevention should be
reinforced among adolescents.

What Intervention Strategies Has Nigeria
Introduced
Intervention and Policy Implication [67]

To promote future reductions in tobacco use in
Nigeria, it is essential to develop and implement
new tobacco control strategies and strengthen
existing measures. These efforts should focus on
encouraging smoking cessation, preventing
exposure to second-hand smoke (SHS), and
discouraging individuals from starting to use
tobacco. Nigeria became a signatory to the WHO
Framework Convention on Tobacco Control
(FCTC) 6] in June 2004 and ratified it in October
2005 as part of its national tobacco control
strategies. In June 2006, the esteemed Minister of
Health established a multisectoral committee on
tobacco control in Nigeria. At the State level,
Cross River State passed a law in 2001
prohibiting the advertisement of tobacco
products in the media [¥7} while the Federal
Capital Territory, Abuja, banned smoking in
public spaces starting from May 31, 2008. In 2008,
several non-governmental organisations
(NGOs), including the Nigerian Heart
Foundation (NHF), Environmental Rights Action
(ERA), and Nigerian Cancer Society (NCS),
among others, came together to form an Anti-
Tobacco Control Alliance (ATCA). By doing so, a
robust advocacy organisation has been
established to collaborate with the government in
its tobacco control initiatives. Most of these
organisations already carry out activities during
World No Tobacco Day (WNTD) on May 31 each
year to raise public awareness of tobacco's
serious health, environmental and economic
hazards. [6%]

In 1999, the Global Youth Tobacco Survey (GYTS)
was launched by the World Health Organisation
(WHO), the Centres for Disease Control and
Prevention (CDC), and the Canadian Public
Health Association (CPHA) to assess tobacco
consumption, perceptions regarding tobacco use,
and exposure to second-hand smoke (SHS)
among adolescents aged 13 to 15 years. Since
1999, the survey has been conducted in 140
countries and 11 territories and across all six
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WHO regions. 81 A key goal of GYTS is for
countries to repeat the survey every 4 years.

GYTS is a  school-based anonymous
questionnaire survey that collects data on
students aged 13-15 years using a standardised
methodology for constructing the sample frame,
selecting schools and classes, and processing
data. In all centres, exposure to second-hand
tobacco smoke is a problem. The exposure rate
ranges from 14-5% in Ibadan to 31-3% in Cross
State at home and 35% in Ibadan to 55-8 % in Kano
in public areas. Approximately 70% of students
from Kano, Cross River, and Ibadan support the
prohibition of smoking in public spaces.
However, fewer students in Lagos (about 1 in 2)
and in Abuja (over 1 in 2) are in favour of the ban.
On the whole, over 50% of the youths favour the
ban on smoking.[¢8]

The main goal of a comprehensive tobacco
control programme is to improve the health of
the population by encouraging smokers to quit,
eliminating exposure to second-hand smoke,
and encouraging people not to initiate tobacco
use. The MPOWER [6970] report focuses on the
following:

M - Monitor tobacco use

P - Protect people from tobacco smoke

O - Offer help to quit tobacco use

W - Warn about the dangers of tobacco

E - Enforce bans on tobacco advertising and
promotion

R - Raise taxes on tobacco products

Nigeria has laws banning smoking in health care
facilities, education facilities, and government
facilities' indoor offices; however, enforcement is
very weak, and none exists for restaurants, pubs,
or bars. GYTS data on exposure to SHS in Nigeria
shows in Abuja 39-7%, Cross-River 46-9%, Ibadan
35%, Kano 55-8%, and Lagos 43-1.0% of the
students report being exposed in public during
the past week, while between 14-5% and 31-3%

live in homes where others smoke, and between
2-1% and 11-1% of their parents smoke.

Research on the efficacy of school-based smoking
prevention programs has yielded inconsistent
results. Results from the GYTS show that
between 44% and 59% of students reported being
taught in class within the past school year about
the dangers of tobacco. Studies have found that
some programmes result in short-term decreases,
but others have examined long-term programme
outcomes and found none to be effective.l”!l
WHO recognises that school- and community-
based tobacco control programmes are essential.
Still, they are most likely to be successful after a
favourable policy environment has been created,
including tax and price policies, 100% smoke-free
public places and indoor workplaces, and a
comprehensive ban on all tobacco advertising,
promotion, and sponsorship.[72l

Although Nigeria ratified the WHO FCTC on
October 20, 2005, the findings in this report
suggest that the tobacco control programme
should focus on implementing and enforcing
existing policies and expanding into new
programmatic initiatives. The tobacco control
effort needs to be comprehensive, broad-based,
and focused on boys and girls and tobacco
products other than cigarettes. If Nigeria does not
address these issues soon, future morbidity and
mortality attributed to tobacco will increase. The
WHO FCTC provides practical frameworks for
implementing such a comprehensive approach.
The synergy between countries that pass tobacco
control laws, regulations, or decrees ratifying the
WHO FCTC and conduct initial and repeat GYTS
offers countries a unique opportunity to develop,
implement, and evaluate comprehensive tobacco
control policies tailored to each country.

Although the rate of current smokers in Nigeria
may be decreasing, the total number of active
smokers continues to be among the highest in

Africa. Economic growth, improved
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socioeconomic status, rapid migration, and
increased cigarette affordability are key factors.
As rural dwellers are almost as affected as urban
dwellers, careful consideration is required
during programming. Robust measures and
stringent anti-tobacco regulations to control
tobacco production and marketing should be
implemented at all levels of the country.

Conclusion and Recommendations on Tobacco
Smoking

While cigarette smoke contains a range of
carcinogenic substances, polycyclic aromatic
hydrocarbons (PAHs), N-nitrosamines, aromatic
amines, 1,3-butadiene, benzene, aldehydes, and
ethylene oxide are particularly significant due to
their high carcinogenic potency and their
prevalence in cigarette smoke.

Based on cancer studies in experimental animals,
epidemiological human studies, and mechanistic
studies, smoking (active and passive smoking)
increases the risk of breast cancer in the female
population, especially pre-menopausal BC and
ER* BC. The risk of breast cancer was found to be
positively correlated with both the duration of
smoking and the intensity of smoking. Smoking
before the first birth had a larger adverse effect
on BC risk than smoking after the first birth.

Current scientific evidence strongly supports that
effective remedial actions should encompass
ensuring comprehensive protection from second-
hand smoke exposure for the entire population,
progressively increasing the cost of all tobacco
products, and enhancing access to cessation
resources to proven cessation treatments and
services; taking actions at the federal, state, and
local levels to counteract the influence of tobacco
advertising, promotions, and sponsorship; and
ensuring that all adults and children clearly
understand that the result of tobacco use is
addiction, suffering, reduced quality of life, and
all too often, early death from breast cancer
among other types of cancer.

Although the NTC Act was signed into law in
2015 and Nigeria has been a party to the WHO
FCTC since 2005,[¢71 the country is not yet on track
to achieve tobacco control targets.l] Careful
incorporation of the WHO MPOWER package
(targeted at reversing the tobacco epidemic) [¢7]
beyond the national level to state and local levels
may complement successful measures such as
smoke-free legislation, taxes, health education,
and media campaigns.[8¢1l Nigeria also needs to
develop comprehensive surveillance systems to
monitor cigarette production, sales, and
consumption to achieve control targets
effectively.[®0]

Although paid advertisements for tobacco
products are prohibited on most social media
sites, social media influencers promoting tobacco
products are often permitted.[”?] Today's youth
spend more time online; therefore, surveillance
of online pro-tobacco messaging exposures
crucial.[4]

among  young  people s

Implementation of counter-marketing
campaigns targeted to young people —deployed
online and via other media —could dampen the
effects of pro-tobacco messaging exposure in this

vulnerable population. [°]

Shisha

Shisha is also known as Narghile, hookah,
Hubble bubble, and water pipe in different
cultures and countries.’?] Shisha is a method of
smoking tobacco invented in the 16t century by
an Indian physician named Hakim Abul-Fath
Gilani.”7l The device's purpose was to pass
smoke through water to 'purify' the smoke, an
unproven concept that the medical community
has repeatedly questioned.[”®! The practice of
Shisha has changed in multiple ways. For
example, the substance smoked has evolved from
simple tobacco to the addition of flavourings
(such as apple, grape, and mint), a marketing
strategy to increase popularity, particularly
among the youth. Shisha has surged in
popularity in the last decade, especially in the
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UK.[”I' Present-day Shisha smoking masses
include the youth, mainly university and college
students, and also high school children.[®
Recently, Shisha has been considered a global
threat and given the status of an epidemic by
public health officials. According to the WHO,
Shisha has been used to smoke tobacco and other
substances by the indigenous people of Africa
and Asia for at least four centuries.8!l But there is
growing evidence to show that Shisha is gaining
popularity globally and is fast becoming a serious
threat to public health. 81821

Attitudes and Beliefs Regarding Shisha Use

A recent study found a disparity among general
practitioners (GPs) in their knowledge of Shisha
and its effects.[®1 36% of GPs described smoking
shisha as equivalent to 16-20 cigarettes, while
20% of GPs believed smoking shisha was
equivalent to 0-5 cigarettes.[83] There is, therefore,
a clear need for more research regarding the
health effects of shisha smoking to provide an
accurate evidence base. The prevailing attitude
towards smoking shisha is notably more lenient
in comparison to the attitudes towards cigarette
smoking. There is a widespread misconception
that Shisha is a safe alternative to smoking
cigarettes, particularly among medical students,
young adults, and the teenage population in the
UK, the US, Pakistan, Saudi Arabia, and
Malaysia, where there has been an exponential
rise in shisha popularity. 8481 These lay beliefs
have unfortunately maintained themselves
despite the campaigns against shisha smoking
and action by local councils in the UK. A
comprehensive program is needed to enhance
awareness of the health risks associated with
smoking shisha, particularly among adolescents
and young adults.

Markets, even in developed countries, promote
the fallacy that Shisha is less hazardous than
smoking cigarettes, and it is the main driving
factor behind its current popularity. However,
research has proven otherwise, suggesting three

additional risks to the health of water pipe
smoking over cigarette smoking. Firstly, as
Shisha is smoked over coal, this adds to the
already many harmful toxins that the smoke
possesses. Secondly, a shisha smoker inhales up
to 200 times more smoke in a single session than
a cigarette smoker. Thirdly, it is linked to high
rates of second-hand smoking due to its high
social acceptance.’d The World Health
Organisation has also warned that smoking
Shisha for an hour is equivalent to smoking 100
cigarettes.[®1l The greater the exposure in terms of
duration and amount smoked, the greater the
health risk.[$]

The common misconception that water in a
shisha filter reduces its harmful effects is widely
held, with many believing that the water
filtration process makes it less detrimental.
However, it is well established that passing air
bubbles through water does not alter their
content. Consequently, the volatile carcinogens
and other particles in tobacco smoke remain in
the air bubbles as they travel through the water,
meaning that Shisha is no less harmful than
cigarettes.’™ Shisha smokers are exposed to
hundreds of potentially dangerous materials at
one time. Major smoke constituents are carbon
monoxide and nicotine.’!] Shisha smokers may
absorb large amounts of these substances because
of the mode of smoking, depth of inhalation,
length of smoking session, and frequency of
puffing.®2  The hazards of tar and its
carcinogenicity were directly related to working
temperature, not only to combustion and
pyrolysis.[’3% Hookah smoking is associated
with an increased risk of lung cancer in the ethnic
Kashmiri population, with the risk being six
times higher than that of non-smokers. [%5%]

Constituents of Shisha Smoke and
Carcinogenesis

In shisha smoking, flavoured tobacco or molasses
is combusted with coal. When a person inhales
through the mouthpiece, the air is drawn through
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the device, passing over the tobacco and heated
by the coal to generate smoke. Consequently, the
resulting smoke contains elements from both the
tobacco and the coal. Both tobacco-containing
and tobacco-free molasses contain high levels of
polycyclic aromatic hydrocarbons (PAH), a
carcinogenic compound.l”] These high levels are
primarily due of coal combustion.’® Coal is
generally found either in lumps or briquettes.!%”]
Lump coal comes in various forms and sizes and
is derived from biomass. The briquette form can
be seen as either 'easy-light', which contains an
ignition agent, or as a coconut-shell-based
product.’’l' All these forms of coal contain high
levels of PAH residues, especially Benzo
(a)pyrene, a potent carcinogen.[’”l Curiously, in
one study, coconut-shell-based coal contained
approximately six times more PAH products
than any other type of coal.’¥] Lump coal was
shown to contain the least amount of PAH.I’]
This significant exposure to PAH may be causal
in the development of various malignancies after
smoking.[1 The presence of volatile aldehydes
has also been reported in shisha smoke, including
formaldehyde, acrolein, propionaldehyde, and
methacrolein.[®®! Formaldehyde and acrolein are
both potent carcinogens that may promote the
development of leukaemia.l8] Research indicates
that the concentrations of volatile aldehydes in
shisha smoke are considerably elevated
compared to those found in cigarette smoke. This
suggests that shisha use may be associated with
an increased risk of diseases linked to aldehyde
exposure.

Notable chemicals relevant to breast cancer in
Shisha include polycyclic aromatic hydrocarbons
(PAHs), Benzo[a]pyrene, and volatile aldehydes,
including formaldehyde, acrolein,
propionaldehyde, and methacrolein. The
relationship between the chemicals in tobacco,
formaldehyde, and PAH as breast cancer risk
factors has been discussed individually in this
series of studies on Environmental Chemical Risk

Factors of Breast Cancer. Similar to cigarette

smoking, shisha smoking introduces numerous
harmful chemicals and free radicals into the
body, many of which have been associated with
the development of cancer. For example, one
study revealed that smoking Shisha quadruples
the risk of lung cancer.[®®! Further study is
necessary to clarify and define the
pathophysiological mechanisms whereby shisha
smoking may produce disease. In light of the
evidence already available, public awareness of
the potential effects of shisha smoking is
required, particularly as regards breast cancer
risk.

Shisha Use Scenario in Nigeria

The hookah culture started in Nigeria circa 2012,
around the same time when many wealthy
Nigerians made Dubai their new recreational
destination. They picked up the hookah lifestyle
during numerous visits to the famous capital city
and brought it back to Nigeria. Shisha is
perceived as an exotic culture by Nigerian
millennials and is promoted on Instagram and
Snapchat with hookah clouds hovering over
them. Shisha smoking is so common now in the
metropolis similar to what obtains in places such
as swanky nightclub on Dubai island ]

Lasebikan et al- 100 studied the prevalence,
correlates, and predictors of shisha smoking in
some nightclubs in Ibadan. Among a sample
population of 633, the prevalence rate of smoking
was 7-1%, and out of this number, 7-2% were
men, and 6-6% were women. The age of initiation
into shisha smoking was lower among women,
but men were significantly more likely to be more
frequent users. There was no significant gender
variability in the stage of readiness to quit. The
researchers concluded that Shisha has emerged
as a prevalent public health issue in Nigeria and
that there is a need for an immediate response
from policy providers towards shisha smoking
intervention in Nigeria.
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Osibogun et al. 1011 explored the knowledge and
risk perception of e-cigarettes and hookah
amongst young people in Lagos in a focus group
discussion. The users of e-cigarettes and hookah
continue to use these products, though they are
aware of some associated adverse health effects.
The users claimed they primarily use the
products to relieve stress and gain social
acceptance. The researchers recommend raising
awareness of the risks associated with the use of
these products to reduce their acceptability
among youths.

Nwafor et al 1192 conducted a study among
doctors in Kebbi State to explore their attitudes
and willingness towards clinical counselling of
shisha smokers on tobacco cessation. They found
that about 80% of the doctors were aware of
shisha smoking but had inadequate knowledge
of Shisha to equip them for counselling.

Abraham et al 1103 evaluated media coverage of
Shisha in Nigeria between 2014 and 2018. They
found 30 relevant publications about Shisha in
newspapers. The findings were as follows (1)
shisha is gaining popularity among youths,
particularly in tertiary institutions across the
country; (2) the increasing popularity was driven
by the attractive flavours and the misperception
that it is safer than traditional cigarettes; (3) many
shisha users were no longer satisfied with just
visiting night clubs and shisha cafes but now own
the shisha paraphernalia; (4) in some instances
the tobacco in Shisha was being replaced or
mixed with other hard drugs like marijuana; (5)
there exists subtle advertisement of shisha
lounges, which constitutes a breach of the
Nigerian National Tobacco Control Act. The
researchers conclude that there is a need for
increased sensitisation of the public through the
media on the dangers of shisha smoking and
other tobacco product use. They also advocate for
the implementation of a national survey to assess
the prevalence of shisha use in Nigeria.

In May 2015, the Tobacco Control Bill, which
prohibits tobacco smoking in public places in
Nigeria, was passed into law by the Federal
Government of Nigeria. [100104] Unfortunately,
many public shisha smoking places have opened
in major cities across Nigeria, even after the
enactment of the Tobacco Control Law.[1% In a
2015 technical report by the World Health
Organisation (WHO) Study Group on Tobacco
Product Regulation (TobReg), it was reported
that many countries, including Nigeria, lack
specific policies regulating shisha smoking
among their populace. [031051 ¢ is also
noteworthy that most of the existing public
health education programmes on tobacco in
Nigeria have focused only on cigarettes, with
little or no attention on Shisha. Furthermore,
many shisha smokers in Nigeria lack adequate
knowledge of the health risks associated with
shisha smoking.[1%] Kanmodi et al. [1%7] assessed
how to combat the silent shisha epidemic in
Nigeria. They recognised that enacting a law by
the Federal Government of Nigeria would be
insufficient to combat the outbreak. They,
therefore, recommend the use of public health
education interventions, which should focus on
positively changing people's attitudes towards
Shisha, on how to resist peer pressure to smoke,
and the adverse health and socioeconomic
consequences of Shisha use to make Shisha
smoking a socially unacceptable habit.[108]

Electronic cigarettes

Electronic cigarettes are known by many
different names, including E-cigarettes, ECs, e-
cigs, vape pens, electronic nicotine delivery
systems (ENDS), alternative nicotine delivery
systems (ANDS), e-hookahs, mods, vaporisers,
vapes, and tank systems; JUUL is one popular
brand of e-cigarette.[1®”] Electronic cigarettes are a
diverse range of battery-operated devices that
vaporise nicotine for inhalation. Electronic
nicotine delivery systems (ENDS) and electronic
non-nicotine delivery systems (ENNDS) exist.[110]
The use of e-cigarettes is often referred to as
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"vaping" because many people believe e-
cigarettes create a vapour, which is then inhaled.
However, e-cigarettes produce an aerosol of tiny
particles, rather than vapour. [l They have been
purchased and used by millions of people since
their introduction in 2004.[11%l However, the place
of ECs in tobacco control is controversial and
ethically debatable. [12113] smoke from e-
cigarettes is different from cigarette smoke.
While cigarette smoke results from the burning of
tobacco and other cigarette additives, e-cigs
create "smoke" by heating a liquid, creating a
chemical-filled aerosol which is then inhaled.
Since they don't contain tobacco combustion
byproducts (many of which are carcinogenic), e-
cigarettes are expected to offer an improvement
over traditional cigarettes in this area under
typical conditions of use. 114

What exactly are the chemicals/ingredients in the e-
vapour smoke?

It is hard to know exactly what chemicals are in
an e-cigarette because most products do not list
all the harmful or potentially harmful substances
contained in them. Some products are also
mislabeled.[11?l There are a vast number of vaping
devices on the market, and an even larger
number of other chemicals (in the form of e-juice
formulations) that can be used in these devices,
including those users may occasionally add
independently. To make matters worse, many
retailers of e-cigarettes also mix custom 'e-
liquids," making ingredients difficult to track and
regulate.[112]

All ENDS/ENNDS devices heat a solution (e-
liquid) to produce an aerosol, often including
flavourings typically dissolved in Propylene
Glycol and/or Glycerin. All ENDS (but not
ENDS) contain nicotine. [1%] The typical use of
unadulterated ENDS/ENNDS produces an
aerosol that ordinarily includes glycols,
aldehydes, volatile organic compounds (VOCs),
polycyclic aromatic hydrocarbons (PAHs),
tobacco-specific nitrosamines (TSNAs), metals,

silicate particles, and other elements. Dicarbonyls

(glyoxal,
hydroxycarbonyls (acetol) are also possible

methylglyoxal,  diacetyl) and
important aerosol compounds.['®l  Metals
identified in some ENDS/ENNDS aerosols
include lead, chromium, and nickel. Other
ingredients  include  acetaldehyde  and
formaldehyde. 1151181 Some of the metals and
aldehydes have been found in the aerosol of some
ENDS/ENNDS at concentrations equal to or
greater than those of traditional cigarettes under
standard experimental conditions of use.
109117118 The number and level of known
toxicants generated by the typical use of
unadulterated ENDS/ENNDS are lower than in
cigarette smoke, with a few new toxicants specific
to ENDS, such as glyoxal. However, the levels of
toxicants can vary enormously across and within
brands and sometimes reach higher levels than in
tobacco smoke. [118]

E-cigarette and Cancer

Researchers have found that E-cigarette smoke
causes DNA damage in mice and creates
mutations in the lungs, bladders, and hearts of
mice.['"” Although the study is preliminary, the
researchers suggest the findings may indicate
similar effects in humans. However, nicotine is a
chemical that cigarettes and vaping tools seem to
universally have in common. Nicotine is also
capable of transferring directly to breast tissue.
The chemical nicotine is linked to resistance to
cancer treatment drugs, and tobacco, from which
nicotine is derived, is a known carcinogen.[120]
Multiple samples of e-cigarette vapour contained
formaldehyde-releasing agents, which are
thought to be byproducts of the vaporisation of
the  propylene  glycol  e-liquid  base.
Formaldehyde is a cancer-causing substance that
may form if e-liquid overheats or if not enough
liquid reaches the heating element (known as
"dry puff").110] Assuming that the risk per unit of
formaldehyde from inhaling formaldehyde-
releasing agents is equivalent to the risk
associated with inhaling gaseous formaldehyde,
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it follows that long-term use of vaping products
could result in a lifetime cancer risk that is five to
fifteen times greater compared to the risk
associated ~ with  long-term  smoking.[120]
Formaldehyde as a risk factor for breast cancer
has already been discussed in this study. Other
chemical breast cancer risk factors which have
been identified in e-cigs at unsafe levels are lead,
chromium, manganese, nickel, and volatile
organic chemicals (VOCs). These have all been
discussed under the relevant headings in this
study.

However, there is as yet not enough research to
quantify the relative risk of ENDS/ENNDS
compared to smoking because (a) complex
mixtures, such as in ENDS liquids and aerosol,
have the potential for toxicological effects even if
toxicants are at low or very low concentrations;
[121] (b) predicting adverse health effects of these
complex mixtures solely based on aerosol
composition might prove futile without solid
evidence from the coordinated use of chemical, in
vitro, clinical !l and epidemiological methods;
and (c) simple comparisons of toxicant levels in
ENDS/ENNDS aerosol to high levels in tobacco
smoke, may be of little value given the absence of
science on safe tolerance limits for smoke
constituents or their specific effects on the
multiple diseases caused by smoking.

Health risks to bystanders from exposure to exhaled
aerosol from ENDS/ENNDS USERS

A recent systematic review of the health risks
associated with passive exposure to exhaled
aerosol from electronic nicotine delivery systems
(ENDS) and electronic non-nicotine delivery
systems (ENNDS), commonly referred to as
second-hand aerosol (SHA), determined that
such exposure could potentially result in adverse
health effects. This finding is further supported
by a review commissioned by the World Health
Organisation (WHO). It has been established that
bystanders are also at risk from the harmful
toxins present in e-cigarette emissions.

E-cigarettes and the youth

Among youth, e-cigarettes are more popular than
any traditional tobacco product. In 2015, the US
Surgeon General reported that e-cigarette use
among high school students had increased by
900%, and 40% of young e-cigarette users had
never smoked regular tobacco.'¥l E-cigarettes
are available in a range of designs, including
forms resembling pens, bracelets, USB drives,
and other everyday objects. These discreet
designs enable young individuals to use these
products covertly, thereby minimising potential
disapproval from those who might object to
adolescent smoking behaviours. JUUL or
'JUULing' refers to using one brand of e-cigarette
called JUUL, which is very popular among kids,
teenagers, and young adults. All JUULs contain
nicotine. JUULs and similar devices are typically
small, sleek, high-tech-looking, and easy to hide.
They are designed to resemble USB flash drives
and can be recharged using a computer. They can
be hidden in the palm and are hard to detect
because they give off little vapour or smell. Kids
and teenagers are known to use them in school
restrooms and even in the classroom. 11

There are three reasons e-cigarettes may be
particularly enticing to young people.[4l First,
many teens believe that vaping is less harmful
than smoking. Second, e-cigarettes have a lower
per-use cost than traditional cigarettes. Finally,
vape cartridges are often formulated with
flavourings such as apple pie and watermelon
that appeal to younger users. The absence of
smoke is appealing to both adolescents and
adults. With no smell, e-cigarettes reduce the
stigma of smoking. Adolescents are more
inclined to use e-cigarettes rather than traditional
cigarettes.

Although e-cigs have been marketed as an aid to
help quit tobacco smoking, e-cigs have not
received Food and Drug Administration
approval as smoking cessation devices. Many
individuals who initially aimed to quit nicotine
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by using e-cigarettes ultimately continued to use
both traditional cigarettes and e-cigarettes. [114123]
In light of the known and yet unknown adverse
health effects of e-cigs, there is as yet no
substitute for approved smoking cessation
options.

Prevention of the use of e-cigs

Identifying the drivers/facilitators of e-cig use
and the regulatory options is critical if
meaningful intervention strategies are to be
implemented.

Some other drivers/facilitators of e-cig use

The marketing of e-cigs uses diverse channels
such as point-of-sale, audiovisual, print, mass
media, and online,[!23! and uses deceptive claims.
Some e-cigs also have lower per-use costs than
traditional cigarettes. Product characteristics also
favour e-cigs. Certain flavours, such as fruit and
confectionery or candy-like aromas, appeal to
children, younger never-smokers and young
ENDS/ENNDS beginners, 1231271 and, therefore,
motivate experimentation among them. Product
placement also facilitates the use of e-cigs.
Internet sales, unlike those in retail stores, allow
e-cigs to of purchased with a single click of the
mouse.

Regulatory options

The following objectives have been identified by
the WHO FCTC for consideration by Parties
with national law. [10°]

e Prevent the initiation of ENDS/ENNDS
by non-smokers and youth with special
attention to vulnerable groups.

¢ Minimise potential health risks to
ENDS/ENNDS users as much as
possible and protect non-users from
exposure to their emissions.

e Prevent unproven health claims being
made about ENDS/ENNDS

e Protect tobacco control activities from
all commercial and other vested
interests related to ENDS/ENNDS,

including the interests of the tobacco
industry

Prevention of initiation of ENDS/ENNDS may
be promoted by (a) school visits on breast health
programs should aim to educate students against
vaping and encourage healthier lifestyle choices.
(b) banning the sale and distribution of e-cigs to
minors; (c) prohibiting or restricting advertising,
promotion and sponsorship of e-cigs; (d) taxing
e-cigs at a level that makes e-cigs unaffordable to
minors; (e) prohibiting or limiting the use of
flavours that appeal to minors; (f) regulating
places, density and channels of sales; and (g)
taking measures to combat illicit trade in e-cigs.

Minimising potential health risks to users and
exposed non-users may be facilitated by (a)
testing heated and inhaled flavourings for safety
and banning or restricting the amount of those
found to be of serious toxicological concerns, e.g.
diacetyl, acetyl propionyl, the aldehydes and
metals; (b) requiring the use of ingredients, not a
health risk; (c) regulating electrical and fire safety
standards of e-cigs devices; (d) regulating the e-
cig products like drugs e.g as regards ingredient
labelling, report of adverse effects; and removal
of sub-standard products.

Parties that have not banned the importation,
sale, and distribution of e-cigs may consider the
following options to minimise health risks to
non-users: (i) Prohibit the use of e-cigs in indoor
spaces; (ii) publish health warnings as regards
risks of e-cigs to increase awareness; (iii) reduce
the risk of accidental acute nicotine intoxication
by (a) requiring tamper-evident/child-resistant
packaging for e-liquids and leak-proof containers
for devices and e-liquids and (b) limiting the
nicotine concentration and total nicotine amount
in devices and e-liquids.

Prevention of unproven health claims being
made about e-cigs involves prohibiting implicit
or explicit claims about the effectiveness of e-cigs
as smoking cessation aids, as innocuous, or not as
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addictive. Protecting tobacco control activities
from all commercial and other vested interests
related to e-cigs, including interests of the
tobacco industry, involves stringent steps which
include (a) Raising awareness about potential
industry interference with Parties tobacco control
policies; (b) Establishing measures to limit
interactions with the industry and to ensure
transparency in those interactions that do take
place; (c) rejecting partnerships with the
industry; (d) taking measures to prevent conflicts
of interest for government officials and
employees; (e) requiring that information
provided by the industry be transparent and
accurate; (f) banning activities described as
"socially responsible" by the industry, including
but not limited to activities described as
"corporate social responsibility;" (g) refusing to
give preferential treatment to industry; and (h)
treating state-owned industry in the same way as
any other industry.

There is an ongoing debate regarding whether e-
cigarettes save smokers or create new addicts. [128]
The US is cracking down on vaping, while the UK
is promoting e-cigarettes as an aid to giving up
smoking. In the storm over child users, the FDA
has instructed manufacturers of e-cigs to apply
for the right to trade by May 2020. The WHO has
advised countries to control vaping, warning
about the unknown impact on health and stating
that e-cigs are risky for teenage brains, as well as
for the foetus. 1130 The revelation of breast
cancer risk factors makes it immediately
compelling to eliminate e-cigs from the market
and intensify awareness programs in schools and
in every religious institution where parents and
children can be reached.

E-cigarette use in Nigeria

Kanmodi et al. 131 found a paucity of scientific
literature on e-cigarette use (vaping) in sub-
Saharan Africa. This indicates that limited
research has been conducted on this emerging
public health concern. They recommend

multidisciplinary, collaborative research across
relevant academic disciplines to conduct robust
studies on e-cigarette use in sub-Saharan Africa.
Osibogun et al. 132  investigated the
understanding and risk perceptions of e-
cigarettes and hookah among adolescents in
Lagos State, Nigeria. An essential element of their
findings was that the majority of the participants
reported that they were aware of some adverse
health effects associated with e-cigarette or
hookah use. Although some participants felt that
the use of e-cigarettes or hookahs could
transform into cigarette smoking, many felt that
e-cigarette was a harm-reduction tool. They
found that the products are primarily used to
relieve stress and for social reasons. They
concluded that raising awareness of the risks
associated with using these products may help
reduce the acceptability of these products among
youths.

Intervention strategies

Regarding the regulations to protect Nigerian
citizens, the following guidelines, as informed by
the Standards Organisation of Nigeria (SON), are
relevant to the importation of e-cigarettes into
Nigeria.

i.  Importers of e-cigarettes into Nigeria
should be aware of the following
requirements, as defined by SON: E-
cigarette importers shall register with
SON and obtain a SON approval letter
before proceeding with the SON
Conformity Assessment Programme
(SONCAP) certification process.

ii.  Only e-cigarettes with Zero Nicotine can
be registered and processed by
SONCAP.

iii.  E-cigarettes with zero nicotine must not

contain propylene glycol.

iv.  All e-cigarette imports must be
registered with SON before being
processed to obtain the SONCAP
Certificate.
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v. A letter of responsibility/commitment
for any health-related side effect
observed as a result of the use of the
product must be written by e-cigarette
manufacturers before clauses i-iii are
allowed.

Tobacco cigarettes, Shisha, and e-cigarettes
contain nicotine and propylene Glycol.

It becomes clear that, as far as Nigeria is
concerned, laws are enacted by regulatory bodies
to fulfil all righteousness, "just to be seen doing
something, not for implementation. Therefore,
the most critical intervention strategy in Nigeria
regarding smoking is increased awareness. Only
when adolescents hear, believe, and see the
serious consequences of these chemicals on
themselves and their loved ones would they have
the motivation to stop smoking. The long latency
of breast cancer and the plurality of risk factors
make interventions difficult to implement, but
this should not discourage sustained
intervention strategies regarding modifiable
factors.

Conclusion and Recommendations
Vaping is considered a harmful habit for non-
smokers for several reasons. It increases
secondhand exposure to particulates and
nicotine, elevating bystanders' risk. Furthermore,
it heightens the likelihood of fatal poisonings and
increases the chances of transitioning to
conventional cigarette smoking. Dependency on
e-cigarettes is another significant concern, along
with exposure to numerous toxic substances
found in vaping aerosols. Vaping can also
exacerbate respiratory issues such as coughing
and wheezing, and worsen asthma symptoms.
Additionally, the presence of cancer-causing
substances in e-cigarettes gives wusers a
misleading sense of security compared to the
well-known health risks associated with
conventional tobacco cigarettes.

The Centres for Disease Control and Prevention
(CDC) advises against using e-cigarettes or
vaping products that contain THC. It also
discourages obtaining vaping devices from
informal sources, such as friends, family, or
online dealers. Modifying or adding substances
to a vaping device that the manufacturer does not
intend is strongly discouraged to prevent adverse
health effects.
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