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3. CESSATION OF SMOKELESS TOBACCO
AND/OR ARECA NUT USE

3.1 Product definition and
description

The term “smokeless tobacco” refers to a large
variety of commercially available or non-com-
mercially available products that contain tobacco
as the principal constituent and that are used
either orally (chewing, sucking, placing in the
cheek or lip pouch, or drinking) or nasally,
without combustion (IARC, 2007; Siddigi et al.,
2020). Arecanutistheseed of the fruit of the Areca
catechu L. (Palmaceae) tree, a palm that is indig-
enous to South Asia (IARC, 2004). Smokeless
tobacco and areca nut may be consumed sepa-
rately or combined (Mehrtash et al., 2017).

Although in some publications the term
“smokeless tobacco” may include products with
tobacco and areca nut combined, this Handbook
considers the following three product catego-
ries: (i) “smokeless tobacco”, defined as smoke-
less tobacco not containing areca nut; (ii) “areca
nut without tobacco”; and (iii) “areca nut with
tobacco” (Table 3.1).

Smokeless tobacco (SLT) is available as a
myriad of products. They vary substantially
in their names and their use in each region;
the greatest diversity is observed in South and
South-East Asia. For example, these products are
known as khaini, zarda, naswar, and gulin South-
East Asia, as chimé and rapé in South America,
as plug, snuff, and snus in the USA, Canada,

and Mexico, and as shammah in the Arabian
Peninsula. In Sweden and some other Nordic
countries, the use of snus, a particular type of
moist snuff, is still prevalent (Siddiqi et al., 2020;
WHO FECTC and ICMR-NICPR, 2022).

Preparations of areca nut mixed with tobacco
are widely available commercially, such as betel
quid and gutka. Areca nut may also be consumed
on its own, especially in South Asia in the form of
supari, paan masala, betel quid without tobacco,
binglang, or kili (IARC, 2004; Cruising Maldives,
2016).

Both SLT and areca nut have been classified as
carcinogenic to humans (Group 1) by the JARC
Monographs programme (IARC, 2004, 2007,
2012). Multiple carcinogens have been identified
in SLT, such as tobacco-specific N-nitrosamines,
N-nitrosamino acids, volatile N-nitrosamines,
and polycyclic aromatic hydrocarbons (IARC
2012; Hecht and Hatsukami, 2022). Areca nut
contains several alkaloids and tannins (polyphe-
nols). Arecoline, which has been classified as
possibly carcinogenic to humans (Group 2B), is
the most abundant alkaloid and the key active
ingredient in areca nut (IARC, 2012, 2021).
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Table 3.1 Smokeless tobacco and areca nut products available in different regions

Product
name

Alternative or colloquial names (if any)
Location

Major constituents

Other features (mode of consumption,
and processing and manufacturing)

Smokeless tobacco products (not containing areca nut)

Chiméo

Creamy
snuff

Dry snuff

Moist snuff

Dissolvable
tobacco

Tobacco-
based
toothpaste
or tooth
powder

Igmik

Khaini

Kiwam

WHO Region of the Americas (Venezuela, Colombia)

Tobacco toothpaste

Commonly used in WHO South-East Asia Region (India)
Scotch snuff, snuff (USA, Canada, Germany), taaba
(Burkina Faso), snuif (South Africa), sneif (Botswana,
Lesotho, South Africa), azd (Benin), simonte (Kalunga
community in Brazil), tapkeer, tapkir, bajjar (India)

Dip, spit tobacco (USA, Canada, Mexico)

Shammabh: el-shama, bajeli, haradi, sharaci, black shammah
(Yemen), al-shammah (Saudi Arabia), chemma (Algeria)
Toombak: saute, sute, ammari, saood

Commonly used in WHO Eastern Mediterranean Region
(Sudan), WHO African Region (Chad)

Dissolvables

Commonly used in WHO Region of the Americas (USA)
Gudaku

Commonly used in WHO South-East Asia Region (India)
Gul or gul manjan

Commonly used in WHO South-East Asia Region (India,
Bangladesh)

Mishri or masheri

Commonly used in WHO South-East Asia Region (India)
Tapkeer, tapkir, bajjar

Commonly used in WHO South-East Asia Region (India)
Blackbull, dediguss

Commonly used in WHO Region of the Americas (USA,
Alaska)

Chadha, sada, surti (Nepal and neighbouring parts of
India)

Commonly used in WHO South-East Asia Region (India,
Bangladesh, Nepal, Bhutan)

Qiwam, gimam, khiwam, kimam

Commonly used in WHO South-East Asia Region, WHO
Eastern Mediterranean Region (Pakistan)

Tobacco leaf, baking soda, brown sugar,
ashes from mamon tree

Tobacco, clove oil, glycerin, spearmint,
menthol, camphor

Tobacco (fire-cured or air-cured, fermented,
powdered), flavourings

Tobacco (air-cured or fire-cured),
flavourings, inorganic salts, moisturizers,
slaked lime, ash, black pepper, oil
Tobacco leaves (dried, fermented, ground,
matured), sodium bicarbonate

Tobacco, moisturizers, preservatives,
flavourings

Tobacco powder, molasses, red soil, lime,
water

Tobacco (fire-cured, fermented, powdered),
molasses, unknown ingredients

Tobacco (toasted on hot metal plate,
powdered)
Tobacco (fire-cured), tree fungus ash or

other ash derived from wood or bush

Tobacco leaves (coarsely cut, sun-dried,
fermented), slaked lime

Paste of tobacco extract, spices (cardamom,
saffron, aniseed), additives such as musk

Oral (sucked, held in mouth)
Cottage industry or manufactured
commercially

Oral (applied to teeth and gums)
Manufactured commercially

Oral (sucked, held in mouth) or nasal
Manufactured commercially

Oral (sucked)
Manufactured commercially

Oral (sucked, held in mouth) or nasal
Cottage industry and custom-made

Oral (sucked, held in mouth, dissolved)
Manufactured commercially

Oral (applied to teeth and gums, teeth
cleaning, held in mouth)
Manufactured commercially and
custom-made

Oral (chewed)
Custom-made

Oral (sucked, held in mouth)
Manufactured commercially, cottage
industry, and custom-made

Oral (chewed or held in mouth)
Manufactured commercially
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Table 3.1 (continued)

Product Alternative or colloquial names (if any) Major constituents Other features (mode of consumption,
name Location and processing and manufacturing)
Nass Naswar, niswar, nasway, nasvay Tobacco, ash, cotton or sesame oil, water, Oral (chewed, sucked, held in mouth)
Commonly used in WHO Eastern Mediterranean flavourings such as cardamom and menthol  Cottage industry and custom-made
Region (Pakistan, Islamic Republic of Iran, Afghanistan,
United Arab Emirates), WHO African Region (South
Africa), WHO European Region (Armenia, Kazakhstan,
Kyrgyzstan, Uzbekistan, Poland, Slovakia)
Rapé Commonly used in WHO Region of the Americas (Brazil) ~ Dried tobacco leaf, selected tree ashes, Nasal inhalation
flavourings such as tonka bean, clove, Cottage industry and custom-made
cinnamon powder, and camphor
Red tooth  Lal dant manjan Fine red tobacco powder, herbs, flavourings; ~ Oral (teeth brushing, cleaning)
powder Commonly used in WHO South-East Asia Region (India) in addition, ginger, pepper, and camphor Manufactured commercially
may be used
Snus Commonly used in Nordic countries and some other Tobacco, moisturizers, sodium carbonate, Oral (held in mouth)
European countries, WHO Region of the Americas (USA,  salt, sweeteners, flavourings Manufactured commercially
Canada, Brazil), WHO African Region (South Africa)
Tobacco Sada pata, chadha Tobacco leaf Oral (chewed)
leaf Commonly used in WHO South-East Asia Region (India, Custom-made
Bangladesh, Myanmar, Bhutan)
Hsey or hsey wah (Myanmar) Dried raw tobacco leaves
Hsey me’ (Myanmar) Cured and roasted tobacco leaves
Hsey paung or hnut hsey (Myanmar) Tobacco leaves treated with alcohol and
honey
Tobacco Tuibur, hidakpha Tobacco smoke, water Oral (sipped or gargled)
water Commonly used in WHO South-East Asia Region (India) Cottage industry and custom-made
Hsey paung Myanmar Scented tobacco soaked in honey, lime juice,
yay or black and water
water
Zarda Dokta Tobacco, lime, vegetable dyes, aromatic Oral (chewed; sometimes chewed with

Commonly used in WHO South-East Asia Region (India,
Bangladesh, Myanmar, Nepal, Bhutan), WHO Eastern
Mediterranean Region (Yemen)

spices

areca nut or silver flecks)
Manufactured commercially
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Table 3.1

(continued)

Product

Alternative or colloquial names (if any)

Major constituents

Other features (mode of consumption,

name Location and processing and manufacturing)
Chewing Loose leaf, chew, chaw, spit tobacco Tobacco leaf (air-cured), sugar, liquorice Oral (chewed or held in mouth)
tobacco Commonly used in WHO Region of the Americas (USA) Manufactured commercially

Plug, chew, chaw, spit tobacco
Commonly used in WHO Region of the Americas (USA,
Canada)

Twist, chew, chaw, chewing tobacco
Commonly used in WHO Region of the Americas (USA)

Paraky (rural Madagascar)
Hsey or hsey-ywet kyee (Myanmar)
Hsey hmwe (Myanmar)

Bush tobacco, pituri or mingkulpa (Indigenous people in
Australia)

Areca nut products without tobacco

Betel quid
without
tobacco

Paan
masala

Southern China, Pacific Islands
Hunan Province (China)
South Asia

Taiwan (China), Hainan Island (China), Papua New
Guinea, Pacific islands

Lao-hwa quid

Taiwan (China), Papua New Guinea

Stem quid:

Taiwan (China)

Guam (USA)
South Asia

Paan or pan (South Asia)

Pan masala
Commonly used in WHO South-East Asia Region

Heavy-grade or cigar tobacco top leaves,
immersed in liquorice or sugar, and pressed
into a plug

Tobacco, tobacco leaf extract, sweetener,
flavourings

Raw and cured tobacco

Other varieties of tobacco mixture with
added fragrances

Fresh or dry leaves of certain tobacco
species, mixed with burned wood ash and
chewed into a quid

Areca nut (fresh, unripe) alone or with lime
Areca nut (dried, unripe) alone or with lime
Areca nut (cured, ripe) alone or with lime

Areca nut (fresh, unripe) with lime and
betel leaves

Areca nut (fresh, unripe) with lime and
betel inflorescence

Areca nut (fresh, unripe) with lime and
betel stem

Areca nut (fresh, unripe) with betel leaves
Areca nut (cured, ripe) with lime and betel
leaves

Areca nut (cured, ripe) with lime, an
additional source of catechins, flavourings,
betel leaves

Areca nut, slaked lime, catechu, flavourings,
sweeteners

Oral (chewed, sucked, held in mouth)
Manufactured commercially

Oral (chewed, held in mouth)

Oral (chewed)
Manufactured mainly in cottage
industry

Oral (sucked)

Oral (chewed)

Cottage industry and custom-made:
prepared by individual vendors for sale,
or assembled at home by individual
users

Oral (chewed)
Manufactured commercially and
cottage industry
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Table 3.1

(continued)

Product
name

Alternative or colloquial names (if any)
Location

Major constituents

Other features (mode of consumption,
and processing and manufacturing)

Areca nut

Kili

Supari (WHO South-East Asia Region, India), doma
khando (Bhutan), buah pinang (Indonesia), meeru
bileygan’du and heera panna (Maldives), pugua (Guam,
USA), binglang (China)

Federated States of Micronesia: bu (Yap), bua (Belau), poc
(Pohnpei), pu (Chuuk)

Buai, dak (Papua New Guinea), pinang (Malaysia), puwak
(Sri Lanka), gua (Bangladesh), mak (Thailand), kun-ywet
(Myanmar)

Commonly used in Maldives

Areca nut products with tobacco

Betel
quid with
tobacco

Dohra

Gutka

Mainpuri

Mawa

Tombol

Paan or pan (India), khilli pan (Bangladesh)

Commonly used in WHO South-East Asia Region, WHO
Eastern Mediterranean Region, WHO Western Pacific
Region

Commonly used in WHO South-East Asia Region (India)

Commonly used in WHO South-East Asia Region, WHO
Eastern Mediterranean Region

Kapoori

Commonly used in WHO South-East Asia Region (Uttar
Pradesh, India)

Kharra

Commonly used in WHO South-East Asia Region (India)

Commonly used in WHO Eastern Mediterranean Region
(Yemen)

Areca nut

Areca nut, betel, cloves, cardamom, sugar

Tobacco, areca nut, slaked lime (calcium
hydroxide), betel leaf, catechu (Acacia
catechu tree extract)

Tobacco, areca nut, catechu, slaked lime,
peppermint, cardamom

Tobacco (sun-dried, finely chopped), areca
nut, slaked lime, catechu, flavourings,
sweeteners

Tobacco leaves (pieces), slaked lime, areca
nut, flavourings (camphor, cloves)

Crushed tobacco leaves (sun-dried), areca
nut (sun-cured), slaked lime

Tobacco, areca nut, noura, slaked lime,
catechu, tombol leaf

Oral (chewed raw, fermented, or
ripened; held in mouth)

Oral

Cottage industry and custom-made:
produced by individual vendors for sale
in small homemade paper pouches

Oral (chewed)

Cottage industry and custom-made:
prepared by individual vendors for sale,
or assembled at home by individual
users

Oral (chewed)

Custom-made: produced by individual
vendors for sale

Oral (chewed)

Manufactured commercially and
cottage industry

Oral (chewed or held in mouth)
Cottage industry and custom-made:
produced by individual vendors for sale
Oral (chewed)

Cottage industry and custom-made:
produced by individual vendors for sale
Oral (chewed, held in mouth)
Custom-made

WHO, World Health Organization.
Compiled by the Working Group, with data from Atkinson et al. (1964); Ahluwalia and Duguid (1966); Gupta and Ray (2002); Gupta and Warnakulasuriya (2002); ITARC (2004, 2012);
Lim (2012); Blecher et al. (2014); Moghbel et al. (2016); Novais (2017); Buente et al. (2020); Gunijal et al. (2020); Joo et al. (2020); Siddiqi et al. (2020); WHO (2021a, b, ¢); WHO FCTC and

ICMR-NICPR (2022).
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3.2 Prevalence of consumption
3.2.1 WHO South-East Asia Region

There are almost 266 million adult users of
SLT or areca nut with tobacco (184 million men
and 83 million women) in the World Health
Organization (WHO) South-East Asia Region,; it
is the WHO region with the highest prevalence
of use of these products in adults (WHO, 2021a).

Estimates for all the countries in the WHO
South-East Asia Region are given in Table 3.2.
[Although several recent detailed publications
are available on “smokeless tobacco” or “chewing
tobacco” in the WHO South-East Asia Region,
they have imprecise definitions of the products
involved; also, the words “areca nut” or “betel
quid” rarely appear. Therefore, it was not always
possible to present quantitative information on
the prevalence of use of the three important
product categories, i.e. SLT alone, areca nut
without tobacco, and areca nut with tobacco.]

Most of the countries in the region have
reported a high overall prevalence (= 5%) of SLT
use, ranging from 15.8% in Sri Lanka to 27.5% in
Bangladesh, with a few exceptions, such as the
Democratic People’s Republic of Korea (0.0%)
and Thailand (2.1%). The prevalence of SLT use
is generally high in both men and women in
most of the countries (WHO, 2021b). However,
in several countries (e.g. Bangladesh, Indonesia,
and Thailand), the prevalence of SLT use is
slightly higher in women than in men (WHO,
2017, 2021b). Similar to the situation for adults,
the WHO South-East Asia Region is the WHO
region with the highest prevalence of SLT use in
young people, with 4.2 million users (2.7 million
boys and 1.5 million girls). Nepal has the highest
reported prevalence of SLT use in adolescents
(16.2%), followed by Timor-Leste (13.9%), Bhutan
(12.5%), Maldives (6.2%), and Myanmar (5.7%).
The prevalence of SLT use was higher in boys in
all the countries, ranging from 1.4% in Indonesia
to 19.7% in Nepal, except in Timor-Leste, which
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reported a slightly higher prevalence of SLT use
in girls (14.8%) than in boys (12.2%) (WHO,
2021b). Such averages hide wide variations, given
the cultural diversity of the region (Table 3.2).

In an extremely detailed global analysis of
the prevalence of “chewing tobacco” in 1990-
2019, unlike the trend for tobacco smoking, no
significant decrease was noted in the trends of
prevalence of SLT use in male or female individ-
uals aged > 15 years in countries in the WHO
South-East Asia Region: Bangladesh, Bhutan,
India, Myanmar, Nepal, and Sri Lanka (GBD
2019 Chewing Tobacco Collaborators, 2021).
Some trends can also be interpolated from the
repeated WHO Global Adult Tobacco Survey
(GATYS), which now includes data on SLT but
not on use of areca nut products of any kind. For
instance, the GATS India reported a significant
decrease (-17.4%) in the percentage of current
SLT users between 2009-2010 (25.9%) and 2016-
2017 (21.4%) (TISS and MOHFW, 2017).

In the WHO South-East Asia Region, a
common way of using tobacco is as an ingredient
in betel quid (i.e. areca nut with tobacco) (see
Section 3.1 and Table 3.1). Use of betel quid is an
ancient practice; tobacco was added beginning in
about 1600, and this is now done in many parts of
South-East Asia, suchasIndia, Bhutan, Myanmar,
Nepal, and Sri Lanka (NCI and CDC, 2014). The
largest variety of SLT and areca nut products are
available in India, such as khaini, gutka, zarda,
gul, gudaku, mishri, tobacco water, and snuff, to
name a few. The GATS-2 reported the highest
prevalence of use for khaini (11.2%), followed by
gutka (6.8%), betel quid with tobacco (5.8%), and
oral tobacco (gul, mishri, gudaku) (3.8%) (T1SS
and MOHFW, 2017). Products such as gutka,
khaini, and paan masala have been manufac-
tured commercially since 1975 (NCI and CDC,
2014). Khaini and gutka are also commonly used
in Bangladesh (known as khoinee), Nepal, and
Sri Lanka. In addition to chewable products, the
above-mentioned SLT and areca nut with tobacco
products administered through oral application,
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Table 3.2 Prevalence of smokeless tobacco and areca nut use in adults and adolescents in the WHO South-East Asia Region

Country Product type and/or most Prevalence of use (%) Reference
popular names
Bangladesh Sada pata?, zarda®, gul?, SLT: WHO (2021b)
khoinee, gutkac, gua® Adults:
Overall: 27.5
Men: 26.9
Women: 28.1
Youth: WHO (2021b)
Overall: 4.5
Boys: 5.9
Girls: 2.0
AN: 31 Flora et al. (2012)
Three quarters of users chewed BQ with tobacco
Bhutan BQ (usually with tobaccos, SLT: WHO (2021b)
AN (called doma khando), Adults:
khainia Overall: 19.7
Men: 26.5
Women: 11.0
Youth: WHO (2021b)
Overall: 12.5
Boys: 17.0
Girls: 8.1
India Khaini2, BQ (with and without SLT: TISS and
tobacco)®s, gutkac, supari®, Adults: MOHEW (2017);
mishri*, gul?, gudaku? Overall: 21.4 (199.4 million) Singh et al.
Men: 29.6 2021); WHO
Women: 12.8 (2021b)

AN with tobacco: 14.2 (95% CI, 13.5-14.9)

Various products containing SLT alone or AN with tobacco:

Khaini: 11.2

Gutka: 6.8

BQ with tobacco: 5.8

Oral tobacco (gul, mishri, gudaku): 3.8
Paan masala with tobacco: 2.8
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Table 3.2 (continued)

Country Product type and/or most Prevalence of use (%) Reference
popular names
India SILTS MOHFW and
(cont.) Youth: IIPS (2019)
Overall: 4.1
Boys: 4.6
Girls: 3.4
AN: Singh et al.
~23.9 (95% CI, 23.1-24.8) (223.79 million adults) (2021)
National prevalence of use of plain AN products; lowest and highest prevalence among
states
Average % (statewise variation %):
BQ without tobacco: 8.7 (0.3-64.9)
Paan masala without tobacco: 4.8 (0.2-11.5)
AN alone without tobacco: 8.0 (0.2-22.6)
Tribal/Indigenous people are at high risk. Of 2186 tribal households in South India, 47.6%  Sadath et al.
reported daily use of BQ (with or without tobacco) 2022)
Indonesia Buah pinang®, zarda® SLT: WHO (2017)
Men: 3.9
Women: 4.8
SLT: WHO (2021b
Youth:
Overall: 1.0
Boys: 1.4
Girls: 0.7
AN without tobacco: Lee et al. (2011
Women: 15.0
Men: 1.6
AN with tobacco:
Women: 31.7
Men: 10.4
Maldives Chewing tobacco?, snuff?, dip?, SLT: WHO (2020a,
supari®, meeru bileygan’du®, Youth: 2021b)
heera panna® Overall: 6.2
Boys: 9.2
Girls: 2.9
SLT: WHO (2021b)
Men: 8.5

Women: 4.2
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Table 3.2 (continued)

Country Product type and/or most Prevalence of use (%) Reference
popular names
Myanmar Hsey or hsey-ywet kyee, hsey SLT: WHO (2018,
or hsey wah, hsey me’, hsey Youth: 2021b, ¢)
paung or hnut hsey, hsey paung Overall: 5.7
ya or black water, hsey hmwe?,  Boys: 11.0
kun-ya® Girls: 1.5
Also, imported commercial SLT: WHO (2021b)
products Men: 58.9
BQ with tobaccos, such as Women: 18.2
tobacco leaf, hnut hsey, hsey AN with tobacco: Papke et al.
paung, chewing tobacco leaf, 84% of respondents in a survey in Yangon 2020)
kun-ywet®
Nepal Khaini*, gutkac, zarda®, paan Lifetime BQ (with tobacco) chewing: Lee et al. (2011)
masala®, snuffs, gul,, BQ with ~ Men: 43.6
tobacco® Women: 34.9
SILT WHO (2021b)
Adults:
Overall: 18.3
Men: 33.3
Women: 4.9
SLT: WHO (2021b)
Youth:
Overall: 16.2
Boys: 19.7
Girls: 12.9
Sri Lanka BQ with tobaccos, paan SLT: WHO (2021b)
masala®, mawa?, red tooth Adults:
powder?, khainis, tobacco Overall: 15.8
powder?, zarda®, gutkas, Men: 26
puwak® Women: 5.3
SLT: WHO (2021b)
Youth:
Overall: 2.4
Boys: 4.2
Girls: 0.5
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Table 3.2 (continued)

Country Product type and/or most Prevalence of use (%)
popular names

Reference

Sri Lanka AN without tobacco:
(cont.) Men: 11.6
Women: 10.4
AN with tobacco:
Men: 6.4
Women: 3.2
AN with or without tobacco:
Varies by ethnicity and geography; in one province in 1029 subjects (64.6% Sinhalese,
34.9% Tamil, 0.5% other) aged > 30 years, prevalence of daily BQ chewing was 53.8%:
15.7% without tobacco and 47.4% with tobacco
Thailand Zarda?, mak® SLT:
Adults:
Overall: 2.1
Men: 1.5
Women: 2.7
SLT:
Youth:
Overall: 2.7
Boys: 4.1
Girls: 1.3
Timor-Leste Bua® SLT:
Youth:
Overall: 13.9
Boys: 12.2
Girls: 14.8
SLT:
Adults:
Men: 20.9
Women: 0.2

Lee et al. (2011

Amarasinghe
etal. (2018

WHO (2021b)

WHO (2021b

WHO (2021b

WHO (2021b)

AN, areca nut; BQ, betel quid; CI, confidence interval; SLT, smokeless tobacco; WHO, World Health Organization.
2 SLT alone.

b AN alone (without tobacco).

< AN with tobacco.

Compiled by the Working Group.
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Oral cancer screening

such as gul, gudaku, and mishri, are also widely
prevalent in Bangladesh and Nepal.

Consumption of areca nut is deeply
embedded in the social and cultural history
of the entire WHO South-East Asia Region.
The Areca catechu palm tree is indigenous
to the Malay Peninsula and Sri Lanka, and
cultivation has been widespread across South-
East and South Asia for millennia (Gupta and
Warnakulasuriya, 2002). Areca nut or its prepa-
rations without tobacco are known by various
colloquial names across the region, such as doma
khando in Bhutan, supari in India and Maldives,
buah pinang in Indonesia, meeru bileyn’d and
heera panna in Maldives, and bua in Timor-
Leste (Table 3.1). Areca nut is the primary
component of betel quid, which may also be
consumed without tobacco. The GATS-2 India
reported the prevalence of the various plain
areca nut products: betel quid (8.7%), areca nut
(8%), and paan masala (4.8%) (Singh et al., 2021).
The multicountry Asian Betel-Quid Consortium
study, in 2009-2010, reported a high prevalence
of chewing betel quid (without tobacco) in the
adult population in Indonesia (15% in women
and only 1.6% in men) and Sri Lanka (11.6% in
men and 10.4% in women) (Lee et al., 2011). The
prevalence of use of common SLT and areca nut
with tobacco products (paan and gutka) was
recently reviewed (Niaz et al., 2017).

In summary, the WHO South-East Asia
Region has the highest prevalence of SLT and
areca nut use among all WHO regions, and a
large variety of both SLT and areca nut products
are consumed in this region.

3.2.2 WHO Western Pacific Region

Areca nut or betel quid with tobacco are the
main products consumed in the WHO Western
Pacific Region. Chewing of areca nut is deeply
embedded in the social and cultural history of
many parts of the region; it may be consumed
on its own (known by various colloquial names

across the region) or as a component of betel quid.
Areca nut chewing is a very ancient custom in
the Philippines, from where it gradually spread
across the Western Pacific islands, as planting
of the Areca catechu palm increased (NCI and
CDC, 2014).

A significant geographical variation is noted
both within and among the countries in this
region; in and close to continental Asia, the
habits overlap with those in the WHO South-
East Asia Region, whereas further east, they tend
to mimic the habits of Chinese origin. Both the
nature of the habits and the subpopulations in
which particular constituents of a betel quid are
favoured vary widely, and these are not always
adequately described in the literature. Also, in
the WHO and Global Burden of Disease anal-
yses conducted for these subpopulations, SLT use
is frequently referred to as the sole habit distin-
guished from smoked tobacco use, with no or
rare mentions of areca nut (Siddiqi et al., 2020;
GBD 2019 Chewing Tobacco Collaborators,
2021). As an example of the cultural varia-
tions, in Taiwan (China) and Palau, unripe nuts
are used in the betel quid, whereas in Guam
(USA), white immature or red mature nuts are
preferred. Unwrapped quid is preferred in Papua
New Guinea and the Solomon Islands, whereas
wrapped betel quid (in betel leaf) is consumed
in Cambodia, Palau, and the Federated States of
Micronesia. Also, the use of tobacco with areca
nut or in a betel quid is not seen in all cultures
in the WHO Western Pacific Region. The multi-
country Asian Betel-Quid Consortium study;,
in 2009-2010, reported a prevalence of chewing
betel quid (without tobacco) ranging from 3.6%
in Malaysia to 23.9% in China in men and from
1.8% in China to 17.5% in Malaysia in women
(Lee et al., 2011). Similarly, users in island coun-
tries of Melanesia are unlikely to add tobacco to
the quid. Certain specific subpopulations in a
few countries have a higher prevalence of use of
areca nut and SLT products, such as South Asian
immigrants in Australia, Fiji, and Singapore, and
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Indigenous people in Australia (Kuek et al., 1990;
Nambiar et al., 2020; Greenhalgh et al., 2022).

There are about 13.3 million users of SLT
(11 million male and 2.3 million female) in the
WHO Western Pacific Region; it is the WHO
region with the lowest average prevalence of
SLT use in adults (0.9% overall, 1.4% in men,
and 0.3% in women) (WHO, 2021a). The WHO
Western Pacific Region is socially, culturally,
economically, politically, and ethnically diverse,
containing both the world’s most populous
country, China, and the smallest territory in the
world, Pitcairn Island (NCI and CDC, 2014). The
prevalence of SLT use varies widely, ranging from
0.1% in women in China to 48.8% in women in
Palau (WHO, 2020b, 2021b).

There are limited robust longitudinal epide-
miological studies on the prevalence of use
of these products, although estimates from
many countries in this region are presented in
Table 3.3. Based on the available information, 4
countries in the WHO Western Pacific Region
have reported a high overall prevalence (= 5%)
of SLT use; the prevalence was highest in Palau
(44.4%), followed by the Marshall Islands (21.6%),
the Federated States of Micronesia (11.4%),
and Malaysia (10.9%) (WHO, 2020b, 2021b).
The prevalence of SLT use is generally higher
in men in most of the countries in the region
(WHO, 2021b). However, countries such as Palau
(48.8%), Cambodia (8.6%), and the Lao People’s
Democratic Republic (8.6%) have a significantly
higher prevalence of SLT use in women than in
men (WHO, 2020b, 2021b). The WHO Western
Pacific Region is the WHO region with the
lowest prevalence of SLT use in adolescents (aged
13-15 years), with 0.9 million users (0.6 million
boys and 0.3 million girls), but the prevalence
of use is significantly high in Kiribati (38.6%),
the Federated States of Micronesia (16.0%), the
Marshall Islands (14.9%), Palau (14.7%), and
Papua New Guinea (12.2%) (WHO, 2021a, b).
The prevalence of SLT use was higher in boys
in most of the countries, ranging from 1.3% in
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Cambodia to 42.5% in Kiribati, except in three
countries that reported a relatively higher prev-
alence of SLT use in girls — Palau (16.8%), Papua
New Guinea (13.6%), and Tuvalu (3.3%) — than in
boys (WHO, 2021b).

In the extremely detailed global analysis of
the prevalence of “chewing tobacco” in 1990-
2019, unlike the trend for tobacco smoking, no
significant decrease was noted in the trends of
prevalence of SLT use in male or female individ-
uals aged > 15 years in countries in the WHO
Western Pacific Region: Cambodia, the Marshall
Islands, and Palau (GBD 2019 Chewing Tobacco
Collaborators, 2021). Increases in the prevalence
have been reported in specific communities,
such as South Asian immigrants in Australia
and non-Chamorros in Guam (USA), whereas
decreases have been seen in Indigenous people
in Australia, and in a few other locations, such as
Papua New Guinea, Singapore, Taiwan (China),
and Viet Nam.

In summary, although the WHO Western
Pacific Region has reported the lowest average
prevalence of SLT use of all WHO regions, the
prevalence of consumption of areca nut products
is high and this practice is spreading further
across the region.

3.2.3 WHO European Region

In recent years, mass migration patterns and
commercial integration have affected the histor-
ical regional prevalence of use of SLT products,
which are now widely available in the WHO
European Region (IARC, 2007; NCI and CDC,
2014; WHO, 2017, 2019).

Table 3.4 provides data for countries for
which the estimated prevalence of SLT use was
> 2% in adults. Overall, the prevalence of SLT
use is low in the WHO European Region, with
diverse geographical and subregional trends that
are greatly influenced by cultural and migration
patterns.
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Table 3.3 Prevalence of smokeless tobacco and areca nut use in adults and adolescents in the WHO Western Pacific Region

Country or territory

Product type and/or most popular
names

Prevalence of use (%)

Trends of prevalence
Reference

Australia

Cambodia

China

Cook Islands

Fiji

Guam (USA)

Both tobacco and AN products®b<
(South Asian immigrants)

Bush tobacco, pituri or mingkulpa

(Indigenous people)

AN with tobacco¢

AN with or without quid®, binglang®

SLT, AN

Paan masala® and other imported
packaged ingredients (South Asians)

AN with or without tobaccos, pugua®

SLT:

Overall: 0.4

Men: 0.6

Women: 0.3

No national data on AN products
Chewing tobacco prevalence in Indigenous people in the Northern
Territory (central Australia) in 1986-1987:
Women: 61

Men: 20

AN with tobacco:

Women: 12.8

Men: 1.7

SLT:

Overall: 4.9

Men: 0.8

Women: 8.6

AN prevalence in 11 046 individuals in Xiangtan City, Hunan
Province:

Overall: 1.2

Men: 0.6

Women: 0.6

AN without tobacco:

Men: 23.9

Women: 1.9

SLT:

Overall: 0.9

Men: 1.6

Women: 0.1

SLT:

Overall: 3

Boys: 3.8

Girls: 2.4

SLT: 14.2

AN or paan masala: 20

Adults (AN with tobacco): 46
Youth (pugua): 48
AN (5-yr prevalence): 11

Increasing in immigrants

WHO (2021b

Decreasing in Indigenous
people
Greenhalgh et al. (2022

Decreased slightly
Chher et al. (2018); Gunjal
etal. (2020); WHO (2021b)

Tang et al. (1997); Lee et al.
(2011); WHO (2021b)

AN: although use is
spreading rapidly, no data are
available

WHO (2021b)

In Fijians of Indian descent
in Suva aged > 18 yr
Nambiar et al. (2020)

AN: increased (in non-
Chamorros)

Paulino et al. (2017a)
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Table 3.3 (continued)

Country or territory  Product type and/or most popular
names

Prevalence of use (%)

Trends of prevalence
Reference

Kiribati

Lao People’s BQb<, AN®
Democratic Republic

Malaysia BQ with or without tobaccobs,
pinang®

Marshall Islands

SLT:

Adults
Overall: 4.2
Men: 7.6
Women: 1.4
Youth:
Overall: 38.6
Boys: 42.5
Girls: 35.3
SLT:
Overall: 4.3
Men: 0.5
Women: 8.6

SLT:

Adults:

Overall: 10.9
Men: 20.4
Women: 0.8
Youth:

Overall: 6.3
Boys: 8.2

Girls: 4.3

AN with tobacco:
Women: 12.0
Men: 6.2

AN without tobacco:
Women: 17.5
Men: 3.6
“Chewing tobacco™
Men: 10.36
Women: 4.06
SLT:

Adults:

Overall: 21.6
Youth:

Overall: 14.9
Boys: 18.9

Girls: 11.8

WHO (2021b

WHO (2021b

Lee et al. (2011);
WHO (2020Db, 2021b)

Increasing

GBD 2019 Chewing Tobacco

Collaborators (2021); WHO

2021b

61 — NOILNIATHd HIDNVYD 40 SXOOAANVH DuVvI



€CcC

Table 3.3 (continued)

Country or territory  Product type and/or most popular

names

Prevalence of use (%)

Trends of prevalence
Reference

Micronesia
(Federated States of)

Mongolia

Palau

Papua New Guinea

Bu, bua, poc, pub, BQb<

BQ with or without tobacco®

Buai®, dak®

AN:

School students: 63.4
In families: 42 (from 3 in the Marshall Islands to 94 in Yap)
AN with tobacco: 84
SLT:

Adults:

Overall: 11.4

Men: 22.4

Women: 3.0

Youth:

Overall: 16.0

Boys: 20.0

Girls: 12.7

SLT:

Overall: 8.2

Boys: 11.8

Girls: 4.5

AN without tobacco:
Men: 70

Women: 80

AN with tobacco: 80
SLT:

Adults:

Overall: 44 .4

Men: 40.2

Women: 48.8

Youth:

Overall: 14.7

Boys: 12.2

Girls: 16.8

Chewing tobacco:
Men: 40

Women: 18

SLT:

Youth:

Overall: 12.2

Boys: 10.9

Girls: 13.6

Qakley et al. (2005); Paulino

etal. (2017b); WHO (2021b)

WHO (2021b

Ysaol et al. (1996);
WHO (2020b, 2021b)

Decrease (slight)
WHO (2021b); GBD
2019 Chewing Tobacco
Collaborators (2021)
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Table 3.3 (continued)

Country or territory  Product type and/or most popular  Prevalence of use (%) Trends of prevalence
names Reference
Singapore Paan®, makan sirih® AN: 6.4 Decreased (AN); more

Solomon Islands

Taiwan (China)

Tonga

Vanuatu

Viet Nam

ANP

BQ with and without tobaccobs,

binglang®

ANP

AN: 94 in a sample of 400 people aged 15-24 yr

AN without tobacco (in the multicountry ABC study):
Men: 10.7

Women: 2.5

AN: 0.3 in 429 108 participants from the Senior Citizen Health
Examination in Taiwan (China) over 10 yr (2001-2010)
SLT:

Men: 5

Women: 2

SLT:

Overall: 5.2

Boys: 5.9

Girls: 4.6

Women: 6.7 (in Ho Chi Minh City)

common in Indian

community

Kuek et al. (1990); Lim and

Pakiam (2020)

Increased

Quinn et al. (2017); Moore
2020)

Decreased

Lee et al. (2011); Tsou et al.
2022)

GBD 2019 Chewing Tobacco

Collaborators (2021)

WHO (2021b)

Decreased
Reichart and Nguyen (2008);

Gunjal et al. (2020)

ABC, Asian Betel-Quid Consortium; AN, areca nut; BQ, betel quid; SLT, smokeless tobacco; WHO, World Health Organization; yr, year or years.

aSLT alone.

b AN alone (without tobacco).

< AN with tobacco.

Compiled by the Working Group.
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Table 3.4 Countries with high prevalence of smokeless tobacco and areca nut use in adults in the WHO European Region=

Country or population Product name or colloquial Prevalence of use (%) Reference

name

Men Women Overall

Czechia Snuff and chewing tobaccob 5.9 2.5 4.2 NCI and CDC (2014); WHO (2021b)
Denmark Snus® 4.0 1.0 3.0 Siddigqi et al. (2020); WHO (2021b)
Estonia Not reported 9.2 2.3 oAl WHO (2021b)
Finland Snus® 9.2 1.0 5.2 Siddigi et al. (2020); WHO (2021b)
Germany Dry snuft® 3.4 3.4 2.0 Agaku et al. (2014); NCI and CDC (2014)
Iceland Snus® 8.7 3.5 6.6 Siddiqi et al. (2020); WHO (2021b)
Kyrgyzstan Naswar® 10.1 0.1 5.2 Siddiqi et al. (2020); WHO (2021b)
Malta Chewing tobacco® 5.5 1.5 3.5 Agaku et al. (2014); NCI and CDC (2014)
Norway Snus® 25.0 10.0 18.0 Siddiqi et al. (2020); WHO (2021b)
Portugal Not reported 4.4 1.1 2.7 Agaku et al. (2014)
Slovenia Not reported 3.1 1.2 2.2 WHO (2021b)
Spain Not reported 2.1 2.9 2.5 Leon et al. (2016)
Sweden Snus® 22.0 6.0 14.0 Siddiqi et al. (2020); WHO (2020b)
Switzerland Snuff and chewing tobacco® 4.2 1.2 2.7 NCI and CDC (2014); WHO (2017)
South Asian immigrants in the Paan4, gutkad, zardad, khaini®, 7.0 6.0 7.0 ASH (2019)
United Kingdom naswar®
Uzbekistan Naswar® 19.8 0.4 9.9 Siddiqi et al. (2020); WHO (2021b)
WHO European Region 1.9 0.4 1.1 WHO (2021a)

WHO, World Health Organization.

2 Countries with a prevalence of smokeless tobacco and areca nut use of > 2% are included in the table; countries with a prevalence of < 2% (Armenia, Austria, France, Hungary, Ireland,
Italy, Kazakhstan, Poland, Slovakia, Turkmenistan, and the United Kingdom) have been excluded.

b Smokeless tobacco alone.

¢ Areca nut without tobacco.

4 Areca nut with tobacco.

Compiled by the Working Group.
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Population-specific studies describing the
patterns and prevalence of SLT use were not avail-
able for several countries in the WHO European
Region in which isolated SLT use had previously
been reported (Leon et al., 2016). However, 34 of
53 countries (64.1%) presented data on SLT use in
adults; the regional average prevalence was 1.1%,
with a higher prevalence in men (1.9%) than in
women (0.4%) (WHO, 2021a). Prevalence of SLT
use was high in Estonia (5.1%), Finland (5.2%),
Iceland (6.6%), Kyrgyzstan (5.2%), Norway (18%),
Sweden (14%), and Uzbekistan (9.9%) and in
South Asian immigrants in the United Kingdom
(WHO, 2020b, 2021b). Four of these countries
exceeded the global average prevalence of SLT
use (6%) (WHO, 2021a). In the countries where
the practice is highly prevalent, hotspots of high
prevalence of SLT use by men are observed in
subregions, including the Nordic countries and
in populations in central Asia (Ansara et al.
2013; WHO, 2020b, 2021b).

The WHO European Region is the WHO
region with the second-lowest prevalence of SLT
use in adolescents (aged 13-15 years), after the
WHO Western Pacific Region (WHO, 2021b).

commercial and mixed-use preparations, or
their variation in terms of natural and chemical
compositions (IARC, 2007; NCI and CDC, 2014;
WHO, 2017, 2019). Table 3.4 shows a limited vari-
ation in terms of the products and their use in
the WHO European Region. Regulations for the
consumption of SLT vary widely within coun-
tries in this region (WHO, 2017); however, in the
European Union (EU), SLT is regulated under
the scope of the EU Tobacco Products Direc-
tive 2014/40/EU (European Parliament, 2014),
which banned all tobacco products for oral use.
Although most SLT products were banned by the
European Council Directive in 1989, in western
Europe the use of snus, a particular type of moist
snuft (see Section 3.1), is still prevalent among
Scandinavian people, living mostly in Norway
and Sweden (which are exempted from the ban)
as well as in other Nordic countries, such as
Denmark, Finland, and Iceland (Council of the
European Communities, 1989; IARC, 2007; Leon
etal., 2016). Other SLT products such as chewing
tobacco and dry snuff are also allowed for sale
and marketing in the WHO European Region
(Leon et al., 2016). Originally from India, gutka

Based on data from 12 countries, the prevalence
of SLT use in adolescents was 1.5% (1.8% in boys
and 1.1% in girls) (WHO, 2021a). The lowest prev-
alence of SLT use in adolescents was observed in
Belarus, Kazakhstan, and San Marino (0.6%),
and the highest prevalence was observed in
Poland (5.6%), followed by Latvia (5.3%), Czechia
(4.7%), and Georgia (4.4%) (WHO Regional

and zarda (see Section 3.1) are the most consumed
products in the United Kingdom, where about
75% of Asian immigrants had already consumed
them. Similarly, areca nut products are also often
consumed within immigrant communities from
Pakistan and Bangladesh, among others, living
in other parts of the WHO European Region
(IARC, 2004; Lechner et al., 2019; Siddiqi et al.,

Office for Europe, 2020). These hotspots of high
prevalence of SLT use by adolescents, such as
Latvia, may be due to the geographical prox-
imity to Sweden, where the prevalence of SLT
use is one of the highest among countries in the
WHO European Region (Leon et al., 2016). In
the United Kingdom, evidence about SLT use in
adolescents is limited (WHO Regional Office for
Europe, 2020).

Few specific data are available about the
spectrum of products used, which encompass
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2020).

In summary, a relatively small range of SLT
products is currently consumed in nearly half
of the countries in the WHO European Region,
with large regional and cultural variations.

3.2.4 WHO Region of the Americas

Despite the heritage of SLT as an early
American product (Shafey et al., 2009), SLT
use is not heavily culturally embedded in
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Table 3.5 Countries with high prevalence of smokeless tobacco use in adults in the WHO Region

of the Americas?

Country Product name or Prevalence of use (%)® Reference
colloquial name
Men Women  Overall
Haiti Not reported N/A 3.1 N/A WHO (2021b
Paraguay Not reported 3 1.6 2.3 WHO (2021b)
USA Snuff®, snusb, igmik®, plugb 6.2 0.6 3.3 Siddiqi et al. (2020);
WHO (2021b
Venezuela Chiméb 6.2 0.9 3.5 Siddigi et al. (2020);
WHO (2021b)
WHO Region of the Americas 2.5 0.3 1.4 WHO (2021a)

N/A, not available; WHO, World Health Organization.

* Countries with a prevalence of smokeless tobacco use of > 2% are included in the table; countries with a prevalence of < 2% (e.g. Argentina,
Barbados, Canada, Dominican Republic, and Grenada) have been excluded.

b Smokeless tobacco alone.
Compiled by the Working Group.

contemporary societies in the WHO Region
of the Americas, and only limited data are
available about the prevalence of SLT use in
this region (LIARC, 2007; NCI and CDC, 2014).
Recent evidence on the patterns and prevalence
of SLT use was not found for several countries
in this region in which isolated SLT use had
previously been reported (WHO, 2017, 2019).
Although countries in this region have a mark-
edly low overall prevalence of SLT use, there are
several subregions, with wide population diver-
sity and a potentially variable prevalence of SLT
use (Ansara et al., 2013). Table 3.5 provides
the overall prevalence of SLT use in some of the
countries in the WHO Region of the Americas
for which the estimated prevalence of SLT use
was 2 2% in adults. The regional average prev-
alence was 1.4%, and overall the prevalence was
higher in men (2.5%) than in women (0.3%) in
this region (WHO, 2021a); however, in countries
such as Argentina (0.2%), Barbados (0.6%), and
Haiti (3.1%), the prevalence was higher in women.
Hotspots of high prevalence of SLT use by men
were identified in the USA (6.2%), Venezuela
(6.2%), and Paraguay (3%) (WHO, 2017, 2021b).
The average prevalence of SLT use reported
in adolescents was 2.6% (3.4% in boys and 1.7%

in girls) (WHO, 2021a). A total of 27 countries
in the WHO Region of the Americas reported
SLT use in adolescents, of which Saint Vincent
and the Grenadines (6.3%), Venezuela (5.1%),
and Barbados (5.0%) had the highest prevalence
(PAHO, 2018).

There is significant variation in terms of the
products used in the subregions (Siddiqi et al.,
2020; Table 3.1). For example, chimd is the most
widely consumed product in Venezuela and
Colombia, whereas rapé is more common in
Brazil. In the USA, Canada, and Mexico, plug,
snuff, and snus are the major oral SLT products,
whereas igmik is commonly consumed by Alaska
Natives (Siddiqi et al., 2020; Table 3.5). Areca nut
consumption is reported among the residents of
Hawaii, with a low prevalence in young people
(ever use of 3.1% in high school students; current
use of 1.3% in middle school students and 2%
in high school students) compared with a much
higher prevalence in immigrants from the
Federated States of Micronesia (20.6%) (Pobutsky
and Neri, 2012).

In summary, a relatively small range of SLT
or areca nut products are currently consumed
by nearly 1.5% of the population of the WHO
Region of the Americas.
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Table 3.6 Countries with high prevalence of smokeless tobacco use in the WHO African Region=

Country Product name or  Prevalence (%) Trends of prevalence® Reference
colloquial name  Overall (male; female)
Algeria Chemma or 8.9 (17.3; 0.4) Increasing (men), NCI and CDC (2014);
shammahe decreasing (women) Oudjehih et al. (2020); WHO
2021b
Benin Azoe 5.7 (8;3.2) Decreasing Siddiqi et al. (2015); WHO
(2020b)
Burkina Faso Taabac 8.9 (5.6;11.7) Unknown NCI and CDC (2014); WHO
(2021b
Central African  Snuff 16.3 (17.3; 15.5) Unknown NCI and CDC (2014); WHO
Republic (2021b
Comoros Unknown 18.4 (19.5; 17.4) Unknown WHO (2021b
Madagascar Paraky- 17.3 (24.6; 9.6) Unknown Blecher et al. (2014); WHO
(2021b
Mozambique Unknown 5.6 (2.5; 7.9) Unknown WHO (2021b)
Sierra Leone Snuffe, chewing 7.8 (2.9; 12.1) Decreasing (slightly) Samai et al. (2011); WHO
tobacco© (2021b); Drope et al. (2022)
Togo Unknown 3.6 (5.1;2.2) Unknown WHO (2021b

WHO, World Health Organization.

2 Countries with a prevalence of smokeless tobacco and areca nut use of > 5% (either overall or in males or females) are included in the table.
> Unknown: no comparable data over a time period to make a call on trend.

< Smokeless tobacco alone.

3.2.5 WHO African Region

There are an estimated 15 million adult users
of SLT (8 million men and 7 million women) in
the WHO African Region; it is the WHO region
with the second-highest prevalence of SLT use in
adults, after the WHO South-East Asia Region
(WHO, 2021a). The prevalence of use varies
widely, ranging from 0.1% in women in Eritrea
and Senegal to 24.6% in men in Madagascar
(WHO, 2021b). Of the 46 countries in the WHO
African Region, only 8 countries (Algeria, Benin,
Burkina Faso, Central African Republic, the
Comoros, Madagascar, Mozambique, and Sierra
Leone) had a moderate to high (= 5%) overall
prevalence of SLT use (WHO, 2020b, 2021b).

The prevalence of SLT use is generally
high in both male and female individuals in
Burkina Faso, the Central African Republic,
the Comoros, and Madagascar (WHO, 2021b;
Table 3.6). The high overall prevalence (17.3%) of
SLT use in Madagascar may be attributed to the
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large number of residents of South Asian origin
(Mamudu et al., 2013; WHO, 2021b). In the
Comoros, which has a high overall prevalence
of SLT use, the prevalence of SLT use in women
(17.4%) is the highest of the African countries
(WHO, 2021b). However, in some countries with
a relatively low overall prevalence (< 5%) of SLT
use, use is reported predominantly in women
(prevalence > 5%), such as Botswana and Cabo
Verde. The prevalence of SLT use is much higher
in men than in women in countries such as
Algeria (17.3% vs 0.4%), Eritrea (11.6% vs 0.1%),
and Madagascar (24.6% vs 9.6%) (WHO, 2021b;
Table 3.6).

Information about the trends in prevalence of
SLT use has been reported for few countries. The
available data suggest a decreasing trend in SLT
use in women in Algeria, from a reported prev-
alence of 0.8% in 2010 to a prevalence of 0.4% in
2017, whereas the estimated prevalence in men
increased, from 9.8% in 2010 to 17.3% in 2017
(Oudjehih etal.,2020; WHO, 2021b). Recent data
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from a 2016 survey in South Africa also show a
marked decrease in the prevalence of SLT use
in women, from 10.9% in 2003 to 1.3% in 2016,
whereas the prevalence in men increased, from
2.4% in 2003 to 6.4% in 2016 (Siddiqi et al., 2015;
WHO, 2021b).

Youth surveys have suggested an increased
uptake of SLT use in adolescent boys and girls,
even in countries with a relatively low prevalence
of SLT use in adults, such as Botswana, Eswatini,
Liberia, Malawi, Nigeria, Rwanda, South Africa,
and Uganda (WHO, 2021b). In countries with a
moderate or high overall prevalence of SLT use,
such as Burkina Faso and Mozambique, SLT use
is also common in adolescents, with a reported
prevalence of 10.2% in Burkina Faso and 7.5% in
Mozambique and not much difference between
sexes (WHO, 2021b). In contrast, recent data
from Madagascar suggest a very low prevalence
of SLT use in adolescents (1.6%); this is an indi-
cator that this practice is probably becoming
unpopular there (WHO, 2021b).

The dominant SLT product type used in
the WHO African Region is snuff (moist and
dry) (see Table 3.1) (NCI and CDC, 2014). It is
also locally known as taaba in Burkina Faso,
chemma or shammah (moist snuff) in Algeria,
snuif in South Africa, Botswana, and Lesotho,
and azé'in Benin (NCI and CDC, 2014; Oudjehih
et al., 2020). The use of chewing tobacco is less
common. However, paraky is mostly used in
rural areas of Madagascar (Blecher et al., 2014),
and use of betel quid without tobacco (areca nut)
is common in a minority population of South
Asian descent in some parts of South Africa and
the United Republic of Tanzania (Bissessur and
Naidoo, 2009; Bhat et al., 2010; NCI and CDC,
2014). SLT use through the nasal route in the
form of dry snuff is still a common practice in
some parts of the WHO African Region (Sinha
et al., 2018a), but oral application remains more
popular (Table 3.1). In 2005, Scandinavian-type
snus was also introduced to the South African
market, but data on its use have not been reported,

possibly because there was little or no uptake by
most South Africans (Tobacco Control Research

Group, 2021).

3.2.6 WHO Eastern Medliterranean Region

There are an estimated 20.9 million adult
users of SLT (17.7 million men and 3.2 million
women) in the WHO Eastern Mediterranean
Region (WHO, 2021a). The prevalence of SLT
use varies widely, ranging from null in women
in Egypt, Iraq, and Kuwait and in both men and
women in the Syrian Arab Republic to 33.7% in
men in Afghanistan (WHO, 2021b; Table 3.7).
The prevalence of SLT use is generally high
in adults in Afghanistan, Yemen, the Sudan,
Pakistan, and Tunisia (WHO, 2020b, 2021b).
In Afghanistan, the 2019 WHO STEPwise
Approach to Surveillance (STEPS) survey showed
an overall prevalence of SLT use of 19.3% (33.7%
in men and 3.7% in women); it is the country
with the highest percentage of SLT users in the
WHO Eastern Mediterranean Region (WHO,
2021b). Although in this region SLT is consumed
predominantly by men, Yemen has reported a
substantial prevalence of use (5.9%) in women
(WHO, 2021b; Table 3.7).

Information about trends in prevalence of
SLT use is available for some countries in this
region (Table 3.7). In Pakistan, in adult men the
prevalence of SLT use decreased from 16.3%
in 2012-2013 to 11.4% in 2014 and to 14.6% in
2017-2018, but in women it increased from
2.44% in 2012-2013 to 3.7% in 2014 and to 3.4%
in 2017-2018 (Siddiqi et al., 2015; WHO, 2020b,
2021b). In the Sudan, the 2005 STEPS country
report showed a prevalence of SLT use of 24.1%
in men and 1% in women, but recent data from
the 2016 STEPS survey revealed a decreasing
trend in the prevalence of SLT use in both men
(to 14.3%) and women (to 0.2%) (Siddiqi et al.,
2015; WHO, 2021b). In Yemen, when comparing
the recent Demographic and Health Survey 2013
data with the 2003 Individual Country Survey
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Table 3.7 Countries with high prevalence of smokeless tobacco use in the WHO Eastern

Mediterranean Region?

Country Product name or colloquial Prevalence (%) Trends of prevalence Reference
name Overall (male;
female)
Afghanistan  Naswar or nass® 19.3 (33.7; 3.7) Unknown WHO (2021b)
Pakistan Gutkac, naswar®, chalia or 9¢ (14.6; 3.4) Decrease (males) Siddiqi et al. (2015);
suparid, paansd, zardac Increase (females) WHO (2020b, 2021b)
Sudan Toombak®, saffa®, saod® 7.9 (14.3;0.2) Decrease Siddiqi et al. (2015);
Abakar et al. (2020);
WHO (2021b)
Yemen Shammahb, toombak®, tombol¢ 11.3 (17.0; 5.9) Increase (males) Siddiqi et al. (2015);

Al-Tayar et al. (2017);
WHO (2021b

WHO, World Health Organization.

2 Countries with a prevalence of smokeless tobacco and areca nut use of > 5% (either overall or in males or females) are included in the table.

b Smokeless tobacco alone.
¢ Areca nut with tobacco.
4 Areca nut and/or betel quid alone.

¢ Overall prevalence data were not provided in the data source; therefore, the estimate provided here was computed by the Working Group.

data, the percentage of male SLT users appears
to have increased slightly (from 15.1% in 2003 to
17% in 2013), but the percentage of female SLT
users seems to have remained almost stable (from
6.2% in 2003 to 5.9% in 2013) (Siddiqgi et al., 2015;
WHO, 2021b).

In the WHO Eastern Mediterranean Region,
SLT use seems to be relatively less common in
adolescents than in adults (WHO, 2021a). The
prevalence in adolescents is highest in Djibouti
(6.2%), followed by the occupied Palestinian
territory (6%), Pakistan (5.3%), and Yemen (5.1%)
(WHO, 2021b). A relatively low prevalence of SLT
use in adolescents in the Sudan (4.9%) compared
with that in adult men suggests that this practice
is becoming unpopular there, or that there is a
cultural tendency towards uptake in adulthood
(Idris et al., 1998; WHO, 2021b).

The dominant product types used in the
WHO Eastern Mediterranean Region are plain
SLT, or areca nut mixed with tobacco (NCI and
CDC, 2014). A variety of products are available in
the region, of which the most common forms are
betel quid with tobacco (paan), naswar, chalia/
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supari, and gutka. A study in Pakistan reported
that in a group of male and female users of SLT
or areca nut products, the prevalence of use of
naswar (4.1%) was the highest, followed by paan
(2.6%) (Abbas et al., 2014). The use of these prod-
ucts is also culturally acceptable in Afghanistan,
predominantly a local product known as naswar
or nass. In the Sudan, SLT is referred to as
toombak, saffa, or saod (Abakar et al., 2020). In
Yemen, some of the commonly used products are
shammah, tombol, and toombak (Al-Tayar et al.,
2017; Table 3.7; see Section 3.1).

3.2.7 Determinants of use

Both SLT and areca nut contain addic-
tive substances; this explains their continued
use despite the proven adverse health effects,
including oral cancer (Sumithrarachchi et al.,
2021). Therefore, to effectively eliminate these
practices, it is imperative to understand the
reasons that influence the initiation and
continued use of these products. Whereas ciga-
rette smoking has been widely studied because
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it is the causative factor for many noncommu-
nicable diseases (Bergen and Caporaso, 1999),
studies on determinants of use of SLT and areca
nut are fewer in comparison.

Multiple factors determine the initiation and
continued use of SLT and areca nut, with an inter-
play between some of the factors. These determi-
nants may be broadly grouped as (i) individual
factors (knowledge and perceptions), (ii) social
factors (sociodemographic, socioeconomic, and
sociocultural), and (iii) environmental factors
(Table 3.8) (Singh et al., 2016).

Identifying the individual, social, and envi-
ronmental determinants of the initiation and
continuation of SLT and areca nut use is required
when planning programmes on awareness and
cessation interventions for these established risk
factors.

(a) Individual factors

Inculcating appropriate knowledge or raising
awareness has the ability to induce a desired
health-related behavioural change. Several
studies have shown that knowledge levels and
perceptions are associated with the use of SLT
and areca nut (Singh et al., 2016). A few selected
studies are described here to illustrate this deter-
minant (Table 3.8).

A cross-sectional study conducted in adoles-
cents in the USA reported a moderate level of
knowledge about the undesirable effects of SLT,
which had only little impact on male users (Lee
et al., 1994). In another cross-sectional study in
school students in the USA, significant differ-
ences were observed in the knowledge level
and attitudes between SLT users and non-users;
students with higher knowledge and attitude
scores were less likely to use SLT (Goebel et al.
2000). In contrast, a study in a sample of univer-
sity students in the USA reported no influence of
the observed high knowledge level on the prev-
alence of SLT use, indicating a probable influ-
ence of multiple factors (Monson and Beaulieu,
2011). A school-based cross-sectional study in

Pakistan conducted in adolescent users of areca
nut and/or SLT reported that adolescents who
had not attended the knowledge-based sessions
on the harmful health effects of areca nut and/or
SLT use were more likely to use these products
(Hussain et al., 2017). In another study in adult
chewers in Myanmar, use of areca nut was found
to be significantly associated with low knowledge
scores with respect to adverse health effects of
areca nut use (Myint et al., 2016).

The level of knowledge about the harmful
effects of areca nut or SLT use may also depend
on the level of education, as reported in multiple
studies, in which individuals with lower educa-
tion levels had less awareness of the adverse
effects of these substances (Khawaja et al., 2006;
WHO Regional Office for South-East Asia, 2012;
Myint etal., 2016; Bangladesh Bureau of Statistics
and National Tobacco Control Cell, 2019).

Beliefs or perceptions about substances
such as SLT or areca nut are another impor-
tant factor determining their use. Some users
believe that the use of SLT offers health benefits,
such as improving sleep quality and relieving
toothaches, headaches, and tiredness (Solhi
et al., 2021). There is also a belief that SLT is less
harmful than smoked tobacco (Singh et al., 2016).
Certain perceived positive effects of chewing
areca nut have been proven to be important
determinants of its use; these include inducing
relaxation, enhancing concentration and aiding
decision-making, relieving boredom, improving
stamina, curing cold, inducing a pleasant sensa-
tion, feeling energized, and conferring cosmetic
benefits (Changrani et al., 2006; Banerjee et al.,
2014; Myint et al., 2016; Lin et al., 2017; Hussain
et al., 2018; Do and Vu, 2020).

(b)  Social factors

(i)  Sociodemographic determinants

Multiple studies in India have ascertained
the role of age at initiation for SLT use; younger
age at initiation is associated with a higher
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Table 3.8 Determinants of use of smokeless tobacco and areca nut products

Determinants Facilitators Barriers Country or Reference
territory
Individual factors
Knowledge Higher tendency to use SLT or AN if lower India Singh et al. (2016)
knowledge level about their harmful effects Bangladesh Bangladesh Bureau of Statistics and
National Tobacco Control Cell (2019)
USA Lee et al. (1994); Goebel et al. (2000)
Myanmar Myint et al. (2016)
Pakistan Hussain et al. (2017)
Lower knowledge level about the harmful effects Pakistan Khawaja et al. (2006)
of SLT or AN was also due to low education level Myanmar Myint et al. (2016)
Bangladesh Bangladesh Bureau of Statistics and
National Tobacco Control Cell (2019)
Indonesia WHO Regional Office for South-East
Asia (2012)
Perceptions SLT use not as harmful as the other tobacco types India Singh et al. (2016); Shah et al. (2018)
(smoking) USA Goebel et al. (2000)
SLT perceived as suitable for dental health and
treatment of dental pain
Belief that SLT causes one or Indonesia WHO Regional Office for South-East
more of the following: serious Asia (2012)
illnesses, serious illnesses in Bangladesh Bangladesh Bureau of Statistics and
pregnancy, stroke, heart attack, National Tobacco Control Cell (2019)
oral cancer India TISS and MOHFW (2017)
Belief that SLT use has USA Lee et al. (1994); Goebel et al. (2000);
undesirable effects, such as oral Changrani et al. (2006); Monson and
diseases or hypertension, chest Beaulieu (2011)
pain or burning
Perceived positive effects of AN chewing: Taiwan Lin et al. (2017); Yang and Lin (2017)
considered cool in youth, as a cooling-off agent, (China)
improves work efficiency, improves stamina, USA Changrani et al. (2006); Banerjee
relieves tension, cures cold, provides relaxation, (migrants) etal. (2014)
relieves boredom, reduces stress, increases Pakistan Rozi and Akhtar (2007); Hussain
alertness, provides pleasant sensation, aids in etal. (2017, 2018); Saqib et al. (2018)
digestign, prevents bad breath, re.duces appetite, Sri Lanka Lee et al. (2011); Sinha et al. (2012)
cosmetic benefits (red teeth as a sign of beauty). .
India Shah et al. (2018)

Guam (USA)

Murphy and Herzog (2015)
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
Social factors
1. Sociodemographic
Age Initiation of SLT and AN use at younger age India Singh et al. (2016); Sharapova et al.
USA 2020)
Bangladesh Bangladesh Bureau of Statistics and
National Tobacco Control Cell (2019)
Continuation of AN and SLT use increases with Bangladesh Bangladesh Bureau of Statistics and
age National Tobacco Control Cell (2019)
Cambodia Sreeramareddy et al. (2014a)
Indonesia Lee et al. (2011)
India Rani et al. (2003); TISS and MOHFW
(2017)
Sri Lanka Sinha et al. (2012)
Thailand WHO Regional Office for South-East
Asia (2011
Nepal Shrestha et al. (2019)
Malaysia IPH (2012)
United Arab Ali et al. (2020)
Emirates
(migrants)
Uganda Kabwama et al. (2016)
United Nufez-de la Mora et al. (2007)
Kingdom
(migrants)
Pakistan Hussain et al. (2017)
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
Sex Higher prevalence of SLT use in males (reported Sri Lanka Lee et al. (2011); Sinha et al. (2012)
that SLT includes all types of non-smoked India Sinha et al, (2012); TISS and
tobacco products and AN) MOHFW (2017)
Pakistan Hussain et al. (2017)
Malaysia IPH (2012)
Higher prevalence of SLT use in females (reported Thailand WHO Regional Office for South-East
that SLT includes all types of non-smoked Asia (2011
tobacco products and AN, BQ)
Bangladesh Bangladesh Bureau of Statistics and
National Tobacco Control Cell (2019)
Higher prevalence of AN use in males Myanmar Myint et al. (2016)
Sri Lanka Lee etal. (2011)
Nepal Leeetal. (2011
Pakistan Hussain et al. (2017)
Taiwan Lee etal. (2011
(China)
China Lee etal. (2011
Higher prevalence of AN (BQ) use in females Malaysia Lee etal. (2011)
Indonesia Lee et al. (2011)
Ethnicity Higher initiation and continued use of SLT noted USA Ebbert et al. (2006); Chaffee et al.

in White people

2018
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
Residence Higher prevalence of SLT use in rural areas than Indonesia WHO Regional Office for South-East
in urban areas Asia (2012)
India MOHFW and IIPS (2019); Singh et al.
(2020)
Bangladesh Bangladesh Bureau of Statistics and
National Tobacco Control Cell (2019)
Thailand WHO Regional Office for South-East
Asia (2011
Malaysia IPH (2012)
WHO African  Kabwama et al. (2016); Bonnechere
Region etal. (2019); WHO FCTC and ICMR-
NICPR (2022)
WHO Eastern ~ Al-Tayar et al. (2017); Alemi et al.
Mediterranean (2021)
Region
Myanmar Myint et al. (2016)
Nepal Shrestha et al. (2019)
2. Socioeconomic
Income level Higher prevalence of SLT use in poorer groups/ Cambodia Sreeramareddy et al. (2014a)
lowest-income groups/lowest-wealth-index Bangladesh WHO Country Office for Bangladesh
groups (2018); Bangladesh Bureau of
Statistics and National Tobacco
Control Cell (2019)
India Thakur et al. (2015); Bhan et al.
(2016); Singh et al. (2016); Sinha et al.
(2018a
Nepal Shrestha et al. (2019)
Employment Higher prevalence of SLT use in unemployed Indonesia WHO Regional Office for South-East
status people and homemakers Asia (2012)
India Singh et al. (2016, 2020)
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
Type of Higher prevalence of AN use in taxi drivers, Taiwan Yang and Lin (2017); Huang et al.
occupation three-wheel taxi drivers, transportation workers, (China) 2020)
security guards, labourers, construction workers, Sri Lanka Mahees et al. (2021)
agriculture workers, and plantation workers United Arab Al et al. (2020)
Emirates
(migrants)
Higher prevalence of SLT use in military USA Lin et al. (2018
personnel (higher percentage of users serving as
infantry and gun crew specialists, and enlisted
personnel)
Education level ~ Higher prevalence of SLT and AN use with lower India Palipudi et al. (2012); Singh et al.
education levels (2016); TISS and MOHEW (2017)
Households with uneducated or less-educated Egypt Palipudi et al. (2012)
members tend to consume more SLT Philippines Palipudi et al, (2012)
Bangladesh WHO Country Office for Bangladesh
(2018); Bangladesh Bureau of
Statistics and National Tobacco
Control Cell (2019)
Nepal Lee et al. (2011); Sreeramareddy et al.
(2014a); Shrestha et al. (2019)
Thailand WHO Regional Office for South-East
Asia (2011
Cambodia Sreeramareddy et al. (2014a)
Malaysia Lee et al. (2011); IPH (2012)
Taiwan Leeetal. (2011)
(China)
Indonesia Lee et al. (2011); WHO Regional
Office for South-East Asia (2012)
Sri Lanka Lee etal. (2011
Myanmar Myint et al. (2016)
United Arab Ali et al. (2020
Emirates

(migrants)
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
3. Sociocultural
Family or peer One of the main determinants for initiation of Pakistan Rozi and Akhtar (2007); Hussain
pressure SLT or AN use etal. (2017
Myanmar Myint et al. (2016)
Guam (USA) Murphy et al. (2019)
Considered rude and disrespectful to refuse Guam (USA) Murphy and Herzog (2015); Murphy
chewing of AN (BQ) if family members or peers Federated et al. (2019)
are chewing States of
Micronesia
Pakistan Hussain et al. (2017); Hussain et al.
(2018)
Social reasons During interactions with friends and peers and Taiwan Lin et al. (2017)
for social acceptability (China)
Guam (USA) Murphy and Herzog (2015)
Symbol of love and marriage Taiwan Ma et al. (2017
(China)
India Ahuja and Ahuja (2011)
AN offered to visitors on special occasions Sri Lanka Wijesinghe (2018)
Cultural reasons  An acceptable alternative to smoking in Indian India Singh et al. (2016); Shah et al. (2018)
culture
Ancestral practice of the Kalunga community Brazil Novais (2017)
(the largest quilombola community in Brazil)
Use of multiple Strong association between current smoking USA Ebbert et al. (2006)
substances practice and initiation of SLT use
Concurrent AN (BQ) chewing in people who Myanmar Myint et al. (2016)
consume alcohol and/or smoke Malaysia Lee et al. (2011)
Taiwan Lee et al. (2011); Lin et al. (2017);
(China) Yang and Lin (2017)
United Arab Ali et al. (2020)
Emirates
(migrants)
Sri Lanka Lee etal. (2011
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Table 3.8 (continued)

Determinants Facilitators Barriers Country or Reference
territory
Environmental factors
Easy availability =~ Around the house Guam (USA) Murphy and Herzog (2015)
In neighbourhood stores USA Banerjee et al. (2014); Do and Vu
From hawkers around educational institutions (migrants) (2020)
India Sinha et al. (2016)
Pakistan Hussain et al. (2017)
Family Preparing the AN quid for elderly family Guam (USA) Murphy and Herzog (2015)
members
Strong influence from family members United Nufez-de la Mora et al. (2007)
Kingdom
(migrants)
School type Higher tendency to use by students attending Pakistan Rozi and Akhtar (2007); Hussain
government schools than those attending private etal. (2017
schools
Advertisements ~ Exposure to tobacco advertisements is a factor in USA Timberlake (2016
SLT use, especially by young people India Arora et al. (2008)
Sudan Almahdi et al. (2020)
Not seeing anti-tobacco advertisements Pakistan Rozi and Akhtar (2007)
Sports figures SLT use by favourite professional baseball players USA Chaffee et al. (2018)
(determinant for initiation and continuation of
SLT use in youth)
Health messages  Lack of anti-AN and anti-SLT public health USA Banerjee et al. (2014)
messages (migrants)

AN, areca nut; BQ, betel quid; SLT, smokeless tobacco; WHO, World Health Organization.
Compiled by the Working Group.
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level of use and more prolonged use. In addi-
tion, the GATS-1 India documented that female
individuals and people living in rural areas had
a younger age at initiation (Singh et al., 2016).
In Bangladesh, the GATS also documented a
younger age at initiation of areca nut use in
women (Bangladesh Bureau of Statistics and
National Tobacco Control Cell, 2019). A study in
middle school and high school students in the
USA reported similar findings; male students
initiated SLT use at a slightly older age compared
with their female counterparts (Sharapova et al.,
2020).

With regard to continuation of SLT or areca
nut use, in a study in Pakistan conducted in
adolescent users of areca nut (including betel
quid) and/or SLT, age was positively associated
with continued use (Hussain et al., 2017). In
India, an increased likelihood of SLT use with
increasing age was also observed; men aged
> 60 years were 4 times as likely and women
aged > 60 years were 8 times as likely to use
SLT compared with younger individuals (aged
15-24 years) (Rani et al., 2003). The GATS-2
India further confirmed the increasing likeli-
hood of SLT use with increasing age (T1SS and

TISS and MOHFEW, 2017; Bangladesh Bureau of
Statistics and National Tobacco Control Cell,
2019). Similarly, in a cross-sectional study in
Myanmar men were 3 times as likely as women to
chew areca nut (Myint et al., 2016). In Pakistan,
men were also found to have a higher prob-
ability than women of initiating use of areca
nut (including betel quid) (Hussain et al., 2017).
Furthermore, a multicountry study also docu-
mented a higher prevalence of areca nut chewing
in men than in women in China, Nepal, Sri
Lanka, and Taiwan (China), whereas the oppo-
site was observed in Indonesia and Malaysia (Lee
et al., 2011).

Ethnicity was also reported to be a predictor
of the initiation and continuation of SLT use; in
the USA, a higher prevalence of initiation and
continuation was found in White people than
in individuals of other ethnicities (Ebbert et al.
2006; Chaffee et al., 2018).

Evidence from some countries in the
WHO African Region and the WHO Eastern
Mediterranean Region has shown a higher
prevalence of SLT use in people living in
rural areas (Al Tayar et al., 2017; Bonnechere
et al, 2019; Alemi et al.,, 2021; WHO FCTC

MOHEW, 2017). This finding has also been
noted in Afghanistan, Bangladesh, Malaysia,
Nepal, and Thailand (WHO Regional Office for
South-East Asia, 2011; IPH, 2012; Bangladesh
Bureau of Statistics and National Tobacco
Control Cell, 2019; Shrestha et al., 2019; Alemi
et al., 2021). Another study in adolescent male
SLT users in Pakistan reported a similar asso-
ciation; however, this weakened on multivariate
analysis (Rozi and Akhtar, 2007).

With regard to sex, a higher prevalence of
SLT use has been noted in male individuals
in many countries, such as India, Malaysia,
Pakistan, and Sri Lanka, whereas in Bangladesh
and Thailand the reported prevalence of SLT use
is higher in female individuals (Lee et al., 2011;
WHO Regional Office for South-East Asia, 2011;
IPH, 2012; Sinha et al., 2012; Hussain et al., 2017;

and ICMR-NICPR, 2022). In general, there are
a higher percentage of adult SLT users in rural
areas than in urban areas, especially in the coun-
tries in the WHO South-East Asia Region, such
as Bangladesh, India, Myanmar, Nepal, and
Thailand (WHO Regional Office for South-East
Asia, 2011; Myint et al., 2016; Bangladesh Bureau
of Statistics and National Tobacco Control
Cell, 2019; MOHFW and IIPS, 2019; Shrestha
et al., 2019). A recent report of the Global Youth
Tobacco Survey (GYTS) India suggests a higher
prevalence of SLT use in school-going adolescents
in rural areas than in urban areas (MOHFW and
IIPS, 2019; Table 3.8).

239



IARC HANDBOOKS OF CANCER PREVENTION - 19

(i) Socioeconomic determinants

The socioeconomic determinants of use of
SLT and areca nut are income level, employment,
and education level (Table 3.8).

A sufficient amount of literature is available
on the role of these factors in India (Singh et al.,
2016). A clear trend has been observed of higher
prevalence of SLT use with lower income levels
(Bhan et al., 2016). Thakur et al. (2015) showed
that the probability of SLT use decreases with
increasing income; wide economic inequalities
in the patterns of SLT use were observed in all the
states of India. The association between SLT use
and low income levels was also observed in other
countries in the WHO South-East Asia Region,
such as Bangladesh, Cambodia, and Nepal
(Sreeramareddy et al., 2014a; WHO Country
Office for Bangladesh, 2018; Bangladesh Bureau
of Statistics and National Tobacco Control Cell,
2019; Shrestha et al., 2019), and in countries
in sub-Saharan Africa (Sreeramareddy et al.,
2014b). An analysis of 140 countries by Sinha
et al. (2018a) showed that, in general, the burden
of SLT use is greatest in the lowest-income
segments of the population.

Unemployment was found to be another
predictor of increased likelihood of SLT use in
India (Singh et al., 2020). Similarly, in Indonesia,
the largest proportion of SLT users are home-
makers (WHO Regional Office for South-East
Asia, 2012). In contrast, it has also been reported
that the expense incurred, especially for an
unemployed person, is an important reason for
quitting this practice (Murphyand Herzog, 2015).
This may be due to the wide differential pricing
of the various SLT products or even different
brands of the same product (Nargis et al., 2014).
Also, increases in the taxation of smoked tobacco
products have led to comparatively lower prices
of SLT.

The type of occupation may also determine
the prevalence of use of SLT and areca nut. A
high prevalence of SLT use has been reported
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in military personnel (especially in the infantry
or gun crew specialists) in the USA (Lin et al.
2018). In Taiwan (China), drivers and construc-
tion workers were reported to have a higher prev-
alence of use of areca nut (including betel quid)
(Huang et al., 2020). In Sri Lanka, three-wheel
taxi drivers, transportation workers, secu-
rity guards, construction workers, plantation
workers, and fishers had a very high prevalence
of use of commercially prepared SLT products
(Mahees et al., 2021). It has been hypothesized
that individuals in such occupations that
require long working hours or continuously
repeated activities benefit from the perceived
positive effects of areca nut use, such asimproving
concentration, reducing hunger, inducing a sense
of well-being, and relieving boredom (Winstock
2002; Yang and Lin, 2017).

With regard to education level, the GATS-1
India reported clear educational gradients;
individuals with no formal education or less
than primary education were much more likely
to be users of SLT or areca nut compared with
individuals with secondary education or above
(MOHEW and IIPS, 2010). This pattern
persisted over time; the GATS-2 India reported
that despite the decreasing trend in SLT
use in all households, an association between
lower education levels and higher prevalence of
SLT use remained (TISS and MOHFW, 2017).
A large multicountry study involving 13 low-
and middle-income countries also reported
high prevalence of tobacco use (including SLT)
in individuals in the lower educational attain-
ment category in Egypt and the Philippines,
among other countries (Palipudi et al., 2012).
The association between prevalence of SLT use
and lower education levels was also observed in
Bangladesh, Cambodia, Malaysia, Nepal, and
Thailand (WHO Regional Office for South-East
Asia, 2011;IPH, 2012; Sreeramareddy etal., 2014a;
Bangladesh Bureau of Statistics and National
Tobacco Control Cell, 2019). Similarly, the large
Asian Betel-Quid Consortium study, which
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involved 8922 chewers of areca nut (betel quid
with or without tobacco), reported that individ-
uals with higher education levels in Indonesia,
Malaysia, Sri Lanka, and Taiwan (China) were
less likely to be users of areca nut (Lee et al., 2011).
The outcomes of another study, in adult chewers
of areca nut in Myanmar, further corroborated
these findings (Myint et al., 2016). However, indi-
viduals with higher education levels in Hunan
(China) were slightly more likely to be users of
areca nut, probably because of the influence of
other factors (Lee et al., 2011).

(iii)  Sociocultural determinants

Many studies have reported an association
between various sociocultural factors and use of
SLT and areca nut (Table 3.8).

Studies in Guam (USA), Myanmar, and
Pakistan have documented that use of SLT and/
or areca nut by family members and peer pres-
sure are among the main determining factors
for initiation of these practices (Rozi and Akhtar,
2007; Myint et al., 2016; Hussain et al., 2017
Murphy et al., 2019). The effect of peer pressure
on SLT use was also reported in a review in India
(Shah et al., 2018). Moreover, in a recent study
in adolescent chewers in Pakistan, not chewing
was considered rude if family members or
friends were chewing (Hussain et al., 2018); this
sentiment was shared by adults in Guam (USA)
(Murphy et al., 2019).

The practice of areca nut chewing reinforces
positive acceptance when socializing with friends
in Taiwan (China), because sharing of areca nut
is a usual practice during social gatherings (Lin
et al., 2017; Ma et al., 2017). It is also considered
a symbol of love and marriage in China, India,
and Taiwan (China) (Ahuja and Ahuja, 2011; Ma
etal.,2017). In Sri Lanka, areca nut is also offered
to visitors on important occasions (Wijesinghe,
2018).

In India, tobacco smoking in the presence
of elders is a social taboo, whereas wide social
acceptance exists for tobacco chewing because

it is deeply embedded in the Indian culture
(Singh etal., 2016; Shah et al., 2018). The Kalunga
community, the largest quilombola commu-
nity in Brazil, still preserves ancestral practices
such as the use of a type of snuff called simonte
(Novais, 2017).

Current tobacco smoking was found to be
a strong predictor of the initiation of SLT use
(Ebbert et al., 2006). In addition, concurrent use
of areca nut (including betel quid) was observed
along with alcohol consumption and/or smoking
in various settings (Lee et al., 2011; Myint et al.,
2016; Lin et al,, 2017; Yang and Lin, 2017; Ali
et al., 2020).

(c)  Environmental factors

Some of the adult participants in a pilot study
conducted in Guam (USA) cited readily available
areca nut, especially around the house, and the
practice of preparing the areca nut by softening it
orally to enable use by the toothless elders in the
family as the main reasons for initiation of areca
nut chewing (Murphy and Herzog, 2015).

Evidence from India and Pakistan has also
shown that the easy availability of SLT and areca
nut from hawkers around educational institu-
tions, such as schools, plays a major role in facil-
itating their use in adolescents (Sinha et al., 2016;
Hussain et al., 2017). The school environment
may also play a role in determining use of SLT
and areca nut. A study conducted in adolescent
male high school students in Pakistan observed
a higher prevalence of SLT use in students
attending government schools than in those
attending private schools (Rozi and Akhtar,
2007).

Exposure to advertisements for SLT and areca
nut products is another determining factor for
the use of these products. A cross-sectional study
in 11 462 adolescent students in India reported
that greater exposure to tobacco advertisements
significantly increased the risk of initiating
tobacco use; a dose-response effect was noted
for a subset of students (Arora et al., 2008). In
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addition, a study in male high school students in
Pakistan found a significantly higher tendency
to SLT use in those who did not see anti-to-
bacco advertisements (Rozi and Akhtar, 2007).
In the Sudan, exposure to the advertisement
of toombak at point of sale is associated with
its increased perceived accessibility (Almahdi
et al.,, 2020). Lack of anti-areca nut and
anti-SLT public health messages was also cited
as a facilitator of areca nut and SLT use by a
group of South Asian immigrants in the USA
(Banerjee et al., 2014). In the USA, perceived
SLT wuse by favourite professional baseball
players was shown to increase the susceptibility
to initiation and continuation of SLT use in
adolescent baseball players (Chaffee etal., 2018).

3.3 Interventions for cessation of use

The review included published intervention
studies with intervention and control groups,
such as randomized controlled trials (RCTs) and
cohort studies. For those on behavioural inter-
ventions alone, studies with follow-up from
the start of the intervention of > 6 months were
included, and for those on pharmacological inter-
ventions (alone or in combination with behav-
ioural interventions), studies with follow-up of
> 6 weeks were included.

The review excluded studies such as those not
targeted at SLT or areca nut use but at smoking
cessation, those targeted at SLT or areca nut
use but non-cessation studies, non-randomized
intervention trials, and studies with SLT quit
attempts, reduction, or withdrawal symptoms as
the primary end-point.

When the RR and 95% CI for cessation of
SLT use were not provided by the authors, they
were calculated by the Working Group for each
outcome with the longest follow-up period. In
most studies assessing the effectiveness of phar-
macological interventions alone or in combina-
tion with behavioural interventions, abstinence
is defined by 7-day point-prevalence abstinence

242

(short-term  abstinence assessment) and
prolonged or continuous abstinence (long-term
abstinence assessment) confirmed by biochem-
ical validation or self-reporting. Prolonged or
continuous abstinence was defined as a preferred
measure, and point prevalence was defined as a
secondary measure recommended by Hughes

et al. (2003).

3.3.1 Behavioural interventions

This section reviews studies assessing the
effectiveness of behavioural interventions alone
for cessation of SLT and/or areca nut use, both
in adults and in youth.

(a)  Behavioural interventions in adults

Nine studies (7 RCTs and 2 cohort studies)
using behavioural interventions for SLT cessa-
tion were conducted in adults. Two of the largest
studies were cohort studies conducted in India
(Gupta et al., 1992; Anantha et al., 1995); most
of the studies (6) were conducted in the USA
(Stevens et al., 1995; Severson et al., 1998, 2007,
2008, 2009; Walsh et al., 1999), and one study
was conducted in Sweden (Virtanen et al., 2015)
(Table 3.9).

The earliest interventions took place in India.
One quasi-experimental cohort trial was carried
out for 10 years in Ernakulam District, Kerala,
India, in 7033 users of betel quid with tobacco,
to reduce the incidence of oral mucosal lesions
by persuading participants to quit tobacco use.
Interventions were carried out through house-
to-house visits followed by an oral examina-
tion and an educational talk by a dentist and
social scientist, along with relevant information,
education, and communication materials such as
films, radio broadcasts, posters, local newspaper
articles, and lantern slides in local cinemas. [At
10 years of follow-up, a statistically significant
effect was noted for the cessation intervention:
relative risk (RR), 2.81; 95% confidence interval
(CI),2.38-3.32] (Guptaetal., 1992). Theincidence
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Table 3.9 Behavioural interventions for cessation of smokeless tobacco and/or areca nut use in adults

Reference Study design Intervention arm Control arm Efficacy of intervention =~ Comments/interpretation
Location Study population
Guptaetal.  Cohort study (quasi- 4619 2414 At 120 months (10 Strengths: large sample size; long follow-
(1992) experimental) House-to-house survey/interview,  Interview, oral  years), quit rate: up on cessation and OPMDs
Ernakulam Men and women, oral examination, educational examination, Men: Limitations: ITT data absent; control
District, aged > 15 years talk by dentist and social scientist,  brief I: 15.1% group was not concurrent in time; not
Kerala, India  Betel quid with tailored films, radio broadcasts, educational C:2.3% an RCT; results were not confirmed

tobacco® posters, local newspaper articles, talk, advice to Women: biochemically

10-year follow-up exhibition of lantern slides in local ~ quit tobaccoby  I:18.4%

cinemas, dental camps dentist C:7.8%
[RR (95% CI):

Anantha

etal. (1995
India

Stevens et al.

1995)
USA

Cohort study (quasi-
experimental)

Men and women,

all ages

Chewed tobacco*?
5-year follow-up

RCT

Men, aged > 15 years
Moist snuff and
chewing tobacco?
12-month follow-up

6714

Anti-tobacco education through
handbills, folders, cards, a photo
album, portable display boards,
and audiovisual aids (films in local
languages)
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Oral examination, prophylactic
treatment, patient education

(with feedback), advice to quit

SLT products by DH, follow-up by
dentist, video and brief counselling
session, brief self-help booklet,
telephone number of a 24-hour
advice line, a quit kit and follow-up
call by DH after 1 week, tip sheets,
monthly newsletters

Two control
areas:

Control area 1:
12 152

Control area 2:
8171

No anti-tobacco
education

273

Oral
examination,
brief advice to
quit

Men: 6.52 (3.96-10.76)

Women: 2.37 (1.98-2.83)
Overall: 2.81 (2.38-3.32)]

At 60 months (5 years),
quit rate in men:
1:30.2%

Control area 1: 1.2%
Control area 2: 1.1%
[RR (95% CI):

25.70 (13.26-49.84)]

At 12 months, quit rate:

1: 18.4%
C:12.5%

RR (95% CI):
1.47 (0.83-2.6)

Strengths: long-term intervention; large
sample size

Limitations: age group of participants
in intervention and control arms not
mentioned; no randomization; quit
rate in women not mentioned; ITT

data absent; results were not confirmed
biochemically

RR was calculated by the Working
Group comparing intervention with
combination of both control arms and
only for men

Strength: long-term follow-up
Limitations: this study was
contaminated with NRT use by 4.5% in
the intervention arm and 6.4% in the
control arm; results were not confirmed
biochemically

RR calculated by Ebbert et al. (2015)

6U!UBSJDS Jodued el
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Table 3.9 (continued)

Reference Study design Intervention arm Control arm Efficacy of intervention =~ Comments/interpretation
Location Study population
Severson RCT 394 293 At 12 months, quit rate:  Strength: long-term follow-up
et al. (1998 Men and women, Oral examination, advice to quit Advice to quit 1: 10.2% Limitation: results were not confirmed
USA aged = 15 years SLT use, informative pamphlets, C:3.3% biochemically
SLT= quit kit, setting of a quit date, RR (95% CI): RR calculated by Ebbert et al. (2015)
12-month follow-up  motivational video, telephonic 3.03 (1.44-6.37)
follow-up within 2 weeks
Walsh etal. RCT 171 189 At 12 months, quit rate:  Strength: long-term follow-up
(1999) Men Oral examination by dentist, No intervention I: 35.1% Limitations: nicotine gum was used by
USA College baseball and  advice to quit tobacco use, self-help C:15.9% only 10% in the intervention group; no
football athletes guide, brief counselling by DH RR (95% CI): biochemical confirmation; 4% (7 in the
SLT» (to SLT users, and also in groups 2.21 (1.50-3.25) intervention group and 5 in the control
12-month follow-up  to non-users), nicotine gum, group) of the SLT users who were non-
telephone support smokers at baseline started smoking
cigarettes; of these athletes, only 1 in the
intervention group quit SLT use
Quit rates and RR calculated by Ebbert
etal. (2015)
Severson RCT 535 534 At 12 months, quit rate  Strength: long-term follow-up
etal. (2007)  Men (majority) Assisted self-help: SLT quitting SLT quitting (based on ITT): Limitation: results were not confirmed
USA and women, aged manual, video, telephone manual only I: 12.9% biochemically
17-82 years counselling C:9.7% RR calculated by Ebbert et al. (2015)
SLT: RR (95% CI):
12-month follow-up 1.32 (0.94-1.86)
Severson RCT 1260 1263 At 6 months, quit rate: Limitation: results were not confirmed
etal. (2008) Men Enhanced website: guided, Basic website: (I: 21.4% biochemically
USA Siee interactive programme to help printable C: 16.8%
6-month follow-up  each user create a tailored plan for ~ pocket guide RR (95% CI):
quitting and relapse prevention, and useful 1.28 (1.09-1.50)]

streaming video, broader range
of printable useful resources,
annotated links to external
websites, two web forums, two
modules (planning to quit and
staying quit)

resources, links
to external
websites on SLT
cessation and
oral cancer

61 — NOILNIATHd HIDNVYD 40 SXOOAANVH DuVvI
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Table 3.9 (continued)

Reference Study design Intervention arm Control arm Efficacy of intervention ~Comments/interpretation
Location Study population
Severson RCT 392 393 At 6 months, quit rate: Limitation: results were not confirmed
etal. (2009)  Male military SLT cessation manual, video Advice to quit  I:30.3% biochemically
USA personnel cessation guide tailored to military ~ SLT use, referral C: 15.3% Quit rates and RR calculated by Ebbert
SLT personnel, telephone counselling to local military RR (95% CI): etal. (2015)
6-month follow-up installation 1.98 (1.50-2.61)
tobacco
cessation
programmes
Virtanen RCT 225 242 At 6 months, quit rate: Limitations: number of SLT users in
etal. (2015) (FRITT study) 94 SLT users 100 SLT users 1. 7.5% intervention and control groups was
Sweden Men and women, Structured brief advice based on Usual care C:2% limited; large loss to follow-up; results
aged 18-75 years the 5A model* RR (95% CI): were not confirmed biochemically

Snus?
6-month follow-up

3.72 (0.79-17.47)

Quit rates and RR calculated by Ebbert
etal. (2015)

AN, areca nut; C, control; CI, confidence interval; DH, dental hygienist; FRITT, Free from Tobacco in Dentistry; I, intervention; I'TT, intention-to-treat analysis; NRT, nicotine
replacement therapy; OPMDs, oral potentially malignant disorders; RCT, randomized controlled trial; RR, relative risk; SLT, smokeless tobacco.

2 SLT only.

b AN with tobacco.
<5A model: (1) Asking about tobacco use, (2) Advising to quit, (3) Assessing willingness to quit, (4) Assisting the tobacco user in quitting, for instance by providing information on
available counselling and medications, and (5) Arranging follow-up contacts.

6U!UBSJDS Jodued el
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rate of leukoplakia decreased significantly over
the 10-year study period, and much more soin the
intervention cohort than in the control cohort.
[The results were based only on the response of
participants and were not confirmed biochem-
ically. RR with 95% CI and intention-to-treat
analysis were not provided by the authors, and
the control group was not concurrent in time.]

An anti-tobacco community education
programme was conducted through trained
health workers in Kolar District, Karnataka,
India, in an intervention area (n = 6714) and two
control areas (n = 12 152 in control area 1 and
n = 8171 in control area 2) (Anantha et al., 1995).
The intervention, which included anti-tobacco
education through handbills, folders, cards, a
photo album, portable display boards, and films
inlocallanguages, was provided only to the inter-
vention group. After 5 years, the prevalence of
tobacco chewing in men decreased significantly
in the intervention group, from 16.8% to 8.1%,
and remained almost unchanged in the control
group (6.9% vs 7.1% in control area 1, and 11.4%
vs 11.4% in control area 2) [RR, 25.70; 95% CI,
13.26-49.84]. [The age group of the participants
was not mentioned. Results were not confirmed
biochemically. RR with 95% CI and intention-to-
treat analysis were not provided.]

More recently, the 7 RCTs conducted in the
USA and Sweden assessed the impact of SLT
cessation interventions. Most of these studies
used one or more of the following behavioural
interventions: brief advice to quit SLT use, a
self-help booklet or cessation manual, tip sheets,
monthly newsletter, pamphlets, and/or video
and telephone calls for brief counselling and
follow-up (Table 3.9). Of the 7 RCTs, 4 studies
(Severson et al., 1998, 2008, 2009; Walsh et al.,
1999) showed statistically significant effects and
are described below.

Severson et al. (1998) conducted a brief dental
office-based interventionin 687 SLT users (n =394
in the intervention arm and n = 293 in the control
arm) at 75 dental practices in Oregon (USA). For
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the participants in the intervention arm, an oral
examination was conducted, followed by advice
to quit SLT use and the setting of a quit date,
informative pamphlets, a quit kit and a moti-
vational video, and telephonic follow-up within
2 weeks. Participants in the control arm were
provided with usual care and only advice to quit.
At 12 months, the cessation rate of SLT use was
10.2% in the intervention group compared with
3.3% in the usual-care group (RR, 3.03; 95% ClI,
1.44-6.37; Ebbert et al., 2015). [Results were not
confirmed biochemically.]

Walshetal. (1999) conducted anathleticteam-
based SLT cessation programme based on cogni-
tive social learning theory in 360 male college
baseball and football athletes. The intervention
included an oral examination by a dentist, advice
to quit SLT use, a self-help guide, individual or
group counselling by a dental hygienist, tele-
phone support, and nicotine gum in some
participants. At 12 months, the cessation rate of
SLT use was 35.1% in the intervention colleges
and 15.9% in the control colleges (RR, 2.21;
95% CI, 1.50-3.25; Ebbert et al., 2015). [Results
were not confirmed biochemically. Nicotine
gum was used by 10% of participants at inter-
vention colleges, and 4% of the SLT users who
were non-smokers at baseline started smoking
cigarettes.]

Severson et al. (2008) assessed the impact of
an interactive, tailored web-based intervention
(enhanced condition) versus a more linear, text-
based website (basic condition) in 2523 adult
SLT users in the USA. At 6 months of follow-up,
the cessation rate of SLT use was 21.4% in the
enhanced condition and 16.8% in the basic
condition [RR, 1.28; 95% CI, 1.09-1.50]. [Results
were not confirmed biochemically.]

An RCT was conducted in 785 male military
personnel who used SLT, recruited from 24 mili-
tary dental clinics across the USA during annual
dental examinations (Severson et al., 2009). The
behavioural intervention included an SLT cessa-
tion manual, a videotape cessation guide tailored




Oral cancer screening

to military personnel, and three 15-minute tele-
phone counselling sessions using motivational
interviewing methods. The usual care provided
to the controls consisted of standard procedures
of the annual dental examination, including
advice to quit SLT use and referral to local
tobacco cessation programmes. At 6 months,
the cessation rate of SLT use was 30.3% in the
behavioural intervention arm and 15.3% in the
usual-care arm (RR, 1.98; 95% CI, 1.5-2.61;
Ebbert et al., 2015). [Results were not confirmed
biochemically.]

A recent meta-analysis (Nethan et al., 2020)
reported efficacy of behavioural interventions
for SLT cessation in adults (RR, 1.63; 95% CI,
1.32-1.94) in both developed countries (RR,
1.39; 95% CI, 1.16-1.63) and developing coun-
tries (RR, 2.79; 95% CI, 2.32-3.25). Of the 16
studies included in the meta-analysis, 8 studies
(Gupta et al., 1992; Stevens et al., 1995; Severson
et al., 1998, 2007, 2008, 2009; Walsh et al., 1999;
Virtanen et al., 2015) are summarized above.

In addition, in a study conducted in
Minnesota (USA) among 210 adult male users
of spit tobacco, group behavioural interventions
alone provided a higher long-term abstinence
rate than the use of nicotine gum with minimal
contact (Hatsukami et al., 1996; for details, see
Section 3.3.3).

(b)  Behavioural interventions in youth

Interventions for cessation of SLT use in
youth are different from those in adults, because
the related health risks are not a major concern
for this age group. A total of 5 studies (4 RCTs
and 1 cohort study) were found that assessed
behavioural interventions for SLT cessation in
youth. The 4 RCTs were conducted in the USA
in schools and colleges, in baseball and football
players and other athletes (Gansky et al., 2002,
2005; Walsh et al., 2010; Danaher et al., 2013).
The cohort study was conducted in India (Stigler
et al., 2007) (Table 3.10).

Walsh et al. (2010) conducted an SLT cessa-
tion intervention study in 246 male baseball
players aged 14-18 years in rural high schools in
the USA who used SLT, and showed a significant
effect at 12 months of follow-up. The intervention
involved peer-led educational sessions, an oral
examination, brief advice to quit SLT use, a self-
help guide, a follow-up oral examination, and
group cessation counselling sessions led by the
school nurse. In SLT users who were non-smokers
at baseline, at 12 months of follow-up the cessa-
tion rate of SLT use was 62% in the interven-
tion arm and 36% in the control arm [RR, 1.70;
95% CI, 1.50-1.86]. [Results were not confirmed
biochemically.] In this study, the male students
who used SLT only were more likely to quit SLT
use than those who also smoked (i.e. dual users).

Gansky et al. (2005) conducted a study in
637 collegiate baseball athletes aged 17-20 years
who used spit tobacco at 52 colleges in California
(USA). The participants in the intervention arm
received oral cancer screening with feedback
and brief counselling during the pre-season
health screenings, support from a certified
athletic trainer for SLT cessation, and a peer-led
educational team meeting. The participants
in the control arm received the usual anti-to-
bacco education, and the intervention materials
were distributed only after the study ended. At
12 months, the cessation rate of SLT use in the
intervention group (36%) was not significantly
different from that in the control group (37%)
(RR, 0.98; 95% CI, 0.80-1.20; Ebbert et al., 2015).
In a larger cohort of 948 students from the same
colleges, a significant positive effect of the inter-
vention on the prevention of initiation of SLT
use was observed (RR, 0.58; 95% CI, 0.35-0.99).
[Results were not confirmed biochemically.]

Danaher et al. (2013) assessed a web-based
intervention for SLT cessation, called the
MyLastDip programme, in SLT users aged
14-25 years in the USA; 857 SLT users were
randomly assigned to receive the enhanced
website-based tailored intervention, and 859 SLT
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Table 3.10 Behavioural interventions for cessation of smokeless tobacco and/or areca nut use in youth

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention
Gansky RCT 355 375 At 24 months, Strength: long-term follow-up
etal. (2002) Males 141 users of spit tobacco 166 users of spit quit rate: Limitation: results were not confirmed
USA High school baseball ~ Oral examination by dentist, brief tobacco I:23% biochemically
athletes counselling, peer-led component No intervention C:13% RR calculated by Carr and Ebbert (2012)
Spit tobacco® (video, graphic slides, group RR (95% CI): Initiation of SLT use: 27% in
24-month follow-up discussion) 2.03 (0.89-4.60) intervention group, 28% in control
group (RR, 1.03; 95% CI, 0.75-1.41)
Gansky Cluster RCT 883 (27 colleges) 702 (25 colleges) At 12 months, Strength: long-term follow-up
etal. (2005) Males, aged 17- 285 SLT users 352 SLT users quit rate: Limitation: results were not confirmed
USA 20 years Dental component: oral cancer Usual anti-tobacco  1: 36% biochemically
Collegiate baseball screening examination by dentistand/  education offered ~ C:37% RR calculated by Ebbert et al. (2015)
athletes or DH, brief advice to quit SLT use, at their colleges; RR (95% CI): Initiation of SLT use: 5.1% in
Spit tobacco? self-help guide tailored to baseball all intervention 0.98 (0.80-1.20) intervention colleges, 8.4% in control

Stigler et al.
2007)
India

12-month follow-up

Cohort study
(Project MYTRI)
Male and female
students, aged
10-16 years
School students in
grade 6-9

Chewing tobacco®
12-month follow-up

athletes, brief counselling by DH,
follow-up by certified athletic trainer
(group sessions), referral to tobacco-
cessation counsellors on campus or in
the community (for athletes wanting
more intensive support and problem-
solving)

Peer-led component: videos (one
tailored to baseball athletes), slide
presentation, discussion

4009 (16 schools)

Classroom activities (curriculum),
school posters, parent postcards, peer-
led health activism

materials were
distributed at the
end of the study

4360 (16 schools)
Delayed
intervention

At 12 months,
quit rate:

I: 1.1%

C: 0.9%

[RR (95% CI):
1.23 (0.88-1.72)]

colleges (RR, 0.58; 95% CI, 0.35-0.99)
Of the SLT-only users at baseline, 4%
reported at follow-up that they had
stopped SLT use but had initiated
smoking

Of the dual users at baseline, 14%
reported at follow-up that they had quit
SLT use but continued to smoke

Strength: long-term follow-up
Limitation: results were not confirmed
biochemically

61 — NOILNIATHd HIDNVYD 40 SXOOAANVH DuVvI



6¥¢

Table 3.10 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention
Walsh etal.  Cluster RCT 2270 2461 At 12 months, Strength: long-term follow-up
2010 Males, aged 14— 123 SLT users 123 SLT users quit rate in Limitations: results were not confirmed
USA 18 years Peer-led educational session (video, No intervention baseline non- biochemically; confounded by smoking
Baseball players slide presentation, discussion), oral smokers: in some participants
SLT= examination with feedback, brief I: 62% Prevalence of SLT initiation in baseline
12-month follow-up advice to quit SLT use, self-help guide, C: 36% non-SLT users:
follow-up oral examination by nurse, [RR (95% CI): Overall: 3% in intervention group, 3%
nurse-led group cessation counselling 1.70 (1.50-1.86)<]  in control group (OR, 0.78; 95% CI,
sessions 0.49-1.23)
In baseline non-smokers: 2% in
intervention group, 3% in control group
(OR, 0.63; 95% CI, 0.36-1.13)
In baseline smokers: 9% in intervention
group, 7% in control group (OR, 0.88;
95% CI, 0.51-1.51)
SLT-only users at baseline (i.e. baseline
non-smokers) reported a significantly
higher percentage of smoking at follow-
up (19.4%)
Danaher RCT 857 859 At 6 months, quit Limitation: results were not confirmed
etal. (2013)  (MyLastDip Enhanced condition: personalized Basic condition: rate: biochemically
USA programme) best-practices SLT cessation online version of ~ 1:22.6% RR calculated by Ebbert et al. (2015)
Males (majority) programme with interactive and a self-help guide, C:21.9%
and females, aged multimedia features, resource section ~ resource section RR (95% CI):

14-25 years
SLT»
6-month follow-up

with informational materials

with informational
materials, links

to websites

with content on
SLT cessation

and relaxation
strategies

1.07 (0.87-1.31)

AN, areca nut; C, control; CI, confidence interval; DH, dental hygienist; GEE, generalized estimating equation; I, intervention; MYTRI, Mobilizing Youth for Tobacco-Related Initiatives

in India; OR, odds ratio; RCT, randomized controlled trial; RR, relative risk; SLT, smokeless tobacco.

+SLT only.

> AN with tobacco.
< The calculation did not adjust for the fact that the OR reported by the authors comes from a GEE model that adjusted for clustering at schools.
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users (controls) used the simple website, which
provided guidelines in static text. At 6 months, in
the intention-to-treat analysis, the cessation rate
of SLT use was 22.6% in the intervention group
and 21.9% in the control group (RR, 1.07; 95% CI,
0.87-1.31; Ebbert et al., 2015). [Results were not
confirmed biochemically.]

A 2-year school-based, multicomponent
tobacco intervention, called Project MYTRI:
Mobilizing Youth for Tobacco-Related Initiatives
in India, was conducted in two large cities (Delhi
and Chennai) at 32 schools (16 schools in the
intervention arm and 16 in the control arm) with
two cohorts of students who were in grades 6 and
8,aged 10-16 years, when the study began (Stigler
et al., 2007). Three surveys were conducted: the
firstatbaselinein 2004, the second at the midpoint
in 2005, and the third at the end of the interven-
tion in 2006. The intervention was carried out
by trained field staff, teachers, and peer leaders
and consisted of four primary components:
(i) behavioural, (ii) awareness generation with
classroom activities and posters, (iii) parental
involvement, and (iv) peer leadership in health
activism. The controls received a delayed inter-
vention. At 12 months, the cessation rate of SLT
use was 1.1% in the intervention arm and 0.9%
in the control arm [RR, 1.23; 95% CI, 0.88-1.72].
[Results were not confirmed biochemically, and
RR with 95% CI and intention-to-treat analysis
were not provided by the authors. The Working
Group noted that in this study the term “SLT”
may include products with SLT only and prod-
ucts with areca nut and tobacco, because both are
predominant in India.]

In the recent meta-analysis by Nethan et al.
(2020), behavioural interventions for SLT cessa-
tion did not prove effective in youth overall (RR,
1.07; 95% CI, 0.73-1.41), in developed countries
(RR, 1.39; 95% CI, 0.58-2.21), or in developing
countries (RR, 0.87; 95% CI, 0.68-1.07). Of
the 3 studies included in the meta-analysis, 2
studies (Stigler et al., 2007; Walsh et al., 2010) are
summarized above.
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3.3.2 Pharmacological interventions

This section reviews studies assessing the
effectiveness of pharmacological interven-
tions alone for cessation of SLT or areca nut
use. Nicotine replacement therapy, such as
nicotine gums, lozenges, patches, and inhalers,
and non-nicotine agents such as bupropion
and varenicline are used as pharmacological
interventions for tobacco cessation (Aubin et al.
2014). A total of 3 RCTs were considered; one
was conducted in India (Raja et al., 2016), one
in the USA (Severson et al., 2015), and one in
Taiwan (China) (Hung et al., 2020) (Table 3.11).

(a)  Nicotine replacement therapy

A worksite-based RCT in India evaluated
and compared the effectiveness of nicotine gum
(2 mg strength) and oral health education in
40 male users of SLT and areca nut (Raja et al.,
2016). The tobacco abstinence rate (biochem-
ically confirmed by cotinine levels in urine) at
3 months was higher in the nicotine gum group
than in the group that received oral health
education, but the difference was not statisti-
cally significant [RR, 1.33; 95% CI, 0.70-2.56].
[Limitations of this study are the small sample
size, the short follow-up period, no mention of
nicotine gum treatment period or frequency of
gum intake, and the presence of one bidi smoker
in the nicotine gum group.]

A web-based study (Severson et al., 2015),
conducted in 1067 users of SLT in the USA,
assessed the effectiveness of three separate inter-
ventions for SLT cessation: (a) nicotine lozenge
(4 mg for 12 weeks) together with telephone
counselling for 3 weeks (intervention arm),
(b) nicotine lozenge (4 mg for 12 weeks) alone,
and (c) telephone counselling only. In the study,
groups (b) and (c) were considered as two control
arms. [The Working Group assessed the results
of the lozenge-only arm (b), taking the telephone
counselling-only arm (c) as the control arm.
There was no significant difference between the
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Table 3.11 Pharmacological interventions for cessation of smokeless tobacco and/or areca nut use

Reference Study design
Location Study population
Recruitment

Intervention arm Control arm

Efficacy of intervention

Comments/interpretation

Nicotine replacement therapy

Severson et al. (2015) RCT

USA Male (98%) users of
SLT# only who were
ready to quit
Web-based
3-month and 6-month
follow-up

Raja et al. (2016) Parallel RCT

India Male users of khaini?
and paan masalac
Worksite-based
3-month follow-up

(a) Nicotine lozenge
(4 mg for 12 weeks)
plus 3 coaching callsd
(for 3 weeks) (n = 357)
(b) Nicotine lozenge
(4 mg for 12 weeks)

(n = 356)

(c) 3 coaching

(n = 354)

NRT group: nicotine ~ Oral health
gum (2 mg, depending education group
on frequency of (n=20)

tobacco intake)

(n=20)

callsd (for 3 weeks)

7-day repeated PP all-tobacco
abstinence rate at 3-month
and 6-month assessments
(ITT) (self-reported):

(a) 43.1%

(b) 32.6%

() 31.6%

Lozenge alone (b) versus
coaching calls alone (c):
[RR (95% CI):

1.02 (0.87-1.19)]

Tobacco abstinence rate at

3 months (urinary cotinine):
[I: 25%

C: 15%]

[RR (95% CI):

1.33 (0.70-2.56)]

Strength: large sample size (> 100
for each arm)

Limitations: unstated allocation
concealment; no biochemical
validation test

Note: In this study, the two
groups (b) nicotine lozenge-

only group and (c) telephone
counselling-only group were
considered as two control arms.
Based on the abstinence rates, the
Working Group could estimate
the effectiveness of the lozenge-
only intervention, by comparing
(b) versus (c)

Limitations: small sample size; no
mention of NRT treatment period
or frequency of gum intake; no
information on mean age of study
participants; 1 smoker (bidi) was
included in the NRT group; loss
to follow-up was treated as non-
abstinent
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Table 3.11 (continued)

Reference
Location

Study design
Study population
Recruitment

Intervention arm

Control arm

Efficacy of intervention

Comments/interpretation

Non-nicotine replacement therapy

Double-blind RCT
Male users of AN

(e.g. BQ)c with
cigarette smoking
habits (except for 2
participants assigned
to moclobemide group)
Health-care setting-

Hung et al. (2020

Taiwan (China)

based

Escitalopram (SSRI,
10 mg/day for 8 weeks)
(n=138)

Moclobemide
(reversible MAOI,

150 mg/day for

8 weeks) (n = 36)

Placebo (identical-
appearing) (n = 37)

Continuous abstinence rate
(ITT) for > 6 weeks after
8-week treatment (urinary
arecoline):

Escitalopram: 34.2%
Moclobemide: 33.3%
Placebo: 5.4%
Escitalopram versus placebo:
Adjusted proportion ratio:
6.3 (95% CI, 1.5-26.1)

[RR (95% CI):

6.33 (1.53-26.14)]

Moclobemide versus placebo:

Adjusted proportion ratio:
6.8 (95% CI, 1.6-28.0)

[RR (95% CI):

6.17 (1.48-25.64)]

Strength: this is a novel study of
prescribing antidepressants for
cessation of AN use

Limitations: the outcomes were
confounded by the cigarette
smoking habits; an assignment of
behavioural therapy group as a
control arm is lacking

AN, areca nut; BQ, betel quid; CI, confidence interval; ITT, intention-to-treat analysis; MAOI, monoamine oxidase inhibitor; NRT, nicotine replacement therapy; PP, point prevalence;
RCT, randomized controlled trial; RR, relative risk; SLT, smokeless tobacco; SSRI, selective serotonin reuptake inhibitor.

2 SLT alone.
b AN with SLT.
< AN alone.

4 Three planned proactive telephone counselling calls: 1 week after randomization for initial call, 2-3 days after the quit date, and 14-21 days after the second call.
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two groups in the all-tobacco abstinence rate at
the 3-month and 6-month assessments of self-re-
ported 7-day repeated point prevalence (RR,
1.02; 95% CI, 0.87-1.19). The main strength of
this study is the large sample size. Limitations of
this study are unstated allocation concealment
and no biochemical validation test.]

(b)  Non-nicotine replacement therapy

In Taiwan (China), areca nut (including
betel quid) products are consumed without
tobacco (Lee et al., 2011). A double-blind RCT
was conducted in 111 male users of areca nut and
betel quid, to assess the effectiveness of the anti-
depressants escitalopram (a selective serotonin
reuptake inhibitor; 10 mg/day for 8 weeks) and
moclobemide (a reversible monoamine oxidase
inhibitor; 150 mg/day for 8 weeks) in treating
areca nut or betel quid use disorder or areca nut
addiction (Lee et al., 2018; Hung et al., 2020).
Follow-up was every 2 weeks for the 8-week trial.
The primary outcome was cessation of areca nut
chewing, which was defined as patients who had
quit use of areca nut products continuously for
> 6 weeks. After 8 weeks of treatment, 34.2% of
participants in the escitalopram group, 33.3% in
the moclobemide group, and 5.4% in the placebo
group quit use of areca nut products continu-
ously for > 6 weeks. The adjusted proportion
ratio for areca nut chewing cessation (adjusted
for age, education level, cigarette smoking, and
the level of betel quid use disorder) was 6.3 (95%
CIL, 1.5-26.1) for escitalopram [RR, 6.33; 95%
CI, 1.53-26.14] and 6.8 (95% CI, 1.6-28.0) for
moclobemide [RR, 6.17; 95% CI, 1.48-25.64],
compared with the placebo group. [This is an
innovative study prescribing antidepressants
for cessation of use of areca nut or betel quid,
but it has limitations such as being confounded
by cigarette smoking and lack of behavioural
therapy in the control arm.]

3.3.3 Combined pharmacological and
behavioural interventions

This section reviews studies assessing the
effectiveness of pharmacological interventions in
combination with behavioural interventions for
cessation of SLT or areca nut use. In addition to
the study selection criteria mentioned earlier, the
review excluded studies on a pharmacological
intervention alone and studies with no placebo
or behavioural intervention in the control group.

A total of 16 RCTs were evaluated (Table 3.12),
of which 2 were on nicotine gum (Boyle, 1992;
Hatsukami et al., 1996), 4 on nicotine patch
(Howard-Pitney et al., 1999; Hatsukami et al.,
2000; Stotts et al., 2003; Ebbert et al., 2013), 4
on nicotine lozenge (Ebbert et al., 2009, 2010;
Danabher et al., 2015; Severson et al., 2015), 3 on
bupropion (Glover et al., 2002; Dale et al., 2002,
2007), and 3 on varenicline (Fagerstrom et al.,
2010; Ebbert et al., 2011; Jain et al., 2014). Most
of the studies were conducted in the USA (Boyle,
1992; Hatsukami et al., 1996, 2000; Howard-
Pitney et al., 1999; Dale et al., 2002, 2007; Glover
et al., 2002; Stotts et al., 2003; Ebbert et al., 2009,
2010, 2011, 2013; Danaher et al., 2015; Severson
etal.,2015); one study was in Norway and Sweden
(Fagerstrom et al., 2010), and one study was in
India (Jain et al., 2014). One study was conducted
specifically in adolescents aged 14-19 vyears
(Stotts et al., 2003). [The Working Group noted
that in all the studies the same behavioural inter-
vention was given in both the intervention arm
and the control arm, which may limit the evalu-
ation of the combined effect of pharmacological
and behavioural interventions compared with no
intervention.]

(a)  Nicotine replacement therapy
(i) Nicotine gum

Boyle (1992) conducted the first RCT for SLT

cessation using nicotine replacement therapy in
100 users of moist snuff in the USA. The study
investigated the effectiveness for SLT cessation

253
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Table 3.12 Combined pharmacological and behavioural interventions for cessation of smokeless tobacco and/or areca nut

use
Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention

Recruitment

Nicotine replacement therapy: nicotine gum

Boyle (1992
USA

Hatsukami et al.

1996
USA

RCT

Male users of SLT* only
Mass/social media-based
*Moist snuff and chewing
tobacco

6-week follow-up

RCT

Male users of SLT* only
who were motivated to quit
(not regular users of other
forms of tobacco products)
Mass/social media-based
*Spit tobacco

12-month follow-up

Nicotine gum (2 mg, 12 pieces/
day) for 6 weeks with group
meeting and group social
support for behavioural skills
training (20-60 minutes/week)
for 4 weeks (n = 50)

(a) 2 mg of nicotine gum (at
least 6 pieces/day initially,
then decrease) with group
behavioural therapy** for

8 weeks (n = 55)

(c) 2 mg of nicotine gum with
minimal contact*** for 8 weeks
(n=51)

**Group behavioural therapy:
8 sessions (45-60 minutes each
over 10 weeks)

*>*Minimal contact: 4 brief
sessions by nurse, self-help
booklet

Placebo gum with
group meeting and
group social support
for behavioural skills
training (20—

60 minutes/week) for
4 weeks (n = 50)

(b) Placebo gum with
group behavioural
therapy** (n = 50)

(d) Placebo gum with
minimal contact***
(n=54)

Continuous all-
tobacco abstinence
rate at 6 weeks
(CO and tobacco
alkaloids):
Nicotine gum: 50%
Placebo gum: 40%
[RR (95% CI):

1.25 (0.81-1.94)]

7-day PP SLT
abstinence rate at
12-month follow-up
(salivary cotinine):
(a) 34.5%

(b) 26%

(c) 17.6%

(d) 27.8%

Nicotine gum (a)
versus placebo gum
(b) with group

behavioural therapy:

[RR (95% CI):

1.20 (0.83-1.74)]
Nicotine gum (c)
versus placebo gum
(d) with minimal
contact:

[RR (95% CI):

0.72 (0.41-1.26)]

Loss to follow-up was
treated as non-abstinent
Different validation tests
were used at baseline and
during follow-up
Limitations: control

arm also received the
behavioural intervention; in
biochemical validation tests
at baseline, saliva cotinine
levels were significantly
higher in the active gum
group; short follow-up
Loss to follow-up was
treated as non-abstinent
Limitations: control

arms also received the
behavioural interventions;
not enough description

of the approach of group
allocation of participants,
although it was mentioned
that they were randomized
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Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention

Recruitment
Nicotine replacement therapy: nicotine patch
Howard-Pitney etal. Double-blind RCT 15 mg nicotine patch for Placebo patch plus 7-day PP SLT Loss to follow-up was
(1999) Male users of SLT* only 6 weeks plus minimal-contact ~ minimal-contact abstinence rate treated as non-abstinent
USA (98% non-smokers) who behavioural therapy** for behavioural at 6 months after Strength: large sample size

Hatsukami et al.

2000
USA

were motivated to quit
Mass/social media-based
*Chewing tobacco
6-month follow-up

Double-blind RCT

Male users of SLT* only
who were ready to quit
(not regular users of other
forms of tobacco products)
Mass/social media-based
*Spit tobacco

62-week follow-up

6 weeks (n = 206)

**2 pharmacy visits (with
trained pharmacist), 2 support
calls (48 hours and 10 days
after the quit date), self-help
materials

(a) Active nicotine patch
(including tapering period of
21 mg for 6 weeks, 14 mg for

2 weeks, and 7 mg for 2 weeks)
plus mint snuff for 10 weeks

(n =100)

(b) Active nicotine patch
(including tapering period,
same as group a) and no mint
snuff for 10 weeks (n = 100)
Individual brief behavioural
interventions (10 minutes) with
self-help manual were given for
all groups at 8 visits

therapy** for 6 weeks
(n = 204)

(c) Placebo patch
plus mint snuff for

10 weeks (n = 101)
(d) Placebo patch
and no mint snuff for
10 weeks (n = 101)

treatment (salivary
cotinine):

Active patch: 38%
Placebo patch: 34%
[RR (95% CI):

1.09 (0.90-1.33)]

Continuous all-
tobacco abstinence
rate at 62-week
assessment (saliva
cotinine):

(a) 33%

(b) 29%

(¢) 21%

(d) 28%

Active patch (b)
versus placebo patch
(d):

[RR (95% CI):

1.03 (0.76-1.39)]

(=100 in each arm)
Limitations: control

arm also received the
behavioural intervention;
high relapse rate in both
groups; at the 6-month
follow-up, the response
rate was low (74%) and the
distribution by group was
not described

Loss to follow-up was
treated as non-abstinent
No evidence of the effect
of mint snuff, and no
interaction with nicotine
patch (a versus b)
Strength: large sample size
(=100 in each arm)
Limitations: control

arms also received the
behavioural intervention;
not enough description

of the approach of group
allocation of participants,
although it was mentioned
that they were randomized
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Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention
Recruitment
Stotts et al. (2003) RCT (a) Nicotine patch with (b) Placebo patch 7-day PP spit tobacco Limitations: high dropout
USA Adolescent male users 50 minutes of behavioural with 50 minutes abstinence rate rate in the control group
of SLT* only who were intervention** for 6 weeks of behavioural (ITT) at 12 months as a result of knowing

Ebbert et al. (2013
USA

motivated to quit
Youth-targeted (ages
14-19 years)

*Spit tobacco (snuff and/or
chewing tobacco)
12-month follow-up

Phase II RCT

Male heavy users of SLT
only (aged 18-55 years)
who use > 3 cans or
pouches per week and no
other tobacco products
Mass/social media-based
6-month follow-up

(n=98)

**Based on National Cancer
Institute educational materials,
and invited for a free oral
screening

Nicotine patch (two 21 mg
patches/day for 6 weeks and one
21 mg patch/day for 2 weeks)
with behavioural intervention*
(n=25)

*Individualized sessions

(4 study visits during the
medication phase) with self-
help manual, minimum of

10 minutes, delivered by trained
research staff

intervention** for

6 weeks (n = 100)
(c) Usual care:
5-10-minute
counselling with
follow-up telephone
call 2 weeks later

(n =105)

Identical-appearing
placebo patch

for 8 weeks with
behavioural
intervention*
(n=27)

(salivary cotinine):
(a) 17.3%

(b) 25.0%

(c) 11.4%

Active patch (a)
versus placebo (b):
[RR (95% CI):

0.69 (0.40-1.20)]
Active patch (a)
versus usual care (c):
[RR (95% CI):

1.52 (0.77-3.01)]
Prolonged all-
tobacco abstinence
rate at 6 months
(urinary anabasine):
Nicotine patch: 32%
Placebo patch: 19%
[RR (95% CI):

1.41 (0.81-2.47)]

that they had no chance
of receiving NRT; a few
participants also smoked

Loss to follow-up was
treated as non-abstinent
Limitations: control

arm also received the
behavioural intervention;
the dropout rate was higher
in the placebo group

61 — NOILNIATHd HIDNVYD 40 SXOOAANVH DuVvI



LSC

Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention
Recruitment
Nicotine replacement therapy: nicotine lozenge
Ebbert et al. (2009) RCT pilot study Nicotine lozenge (4 mg Placebo lozenge Prolonged SLT Loss to follow-up was

USA

Ebbert et al. (2010)
USA

Danabher et al. (2015)

USA

Adult (97% male) users of
SLT* only who were ready
to quit

Mass/social media-based
*Snuff

6-month follow-up

RCT pilot study

Adult (97% male) users of
SLT* only who wanted to
quit

Mass/social media-based
*Snuff

6-month follow-up

RCT

Adult (98% male) users of
SLT only who wanted to
quit

Web-based

6-month follow-up

for 12 weeks) with brief
behavioural counselling** at
each visit (n = 136)

**Including best-practice topics
(10 minutes long, at week 2, 4, 6,
and 12), tailored to participant
quitting status

Nicotine lozenge (4 mg for

12 weeks) with assisted self-help
intervention** (n = 30)
**Assisted self-help by a self-
help quitting guide, telephone
support (5-15 minutes) by
trained study assistants

Interactive web-based
intervention* plus lozenge

(4 mg) for 12 weeks (n = 205)
*Automated email reminders
encouraged engagement with
the programme before and after
the quit date (supportive emails
sent 2 days, 1 week, and 2 weeks
after the quit date)

(for 12 weeks) with
brief behavioural

counselling** at each

visit (n = 134)

Placebo lozenge
(for 12 weeks) with
assisted self-help
intervention**
(n=30)

Web-based
intervention* only
(n=202)

abstinence rate

at week 24 (no
verification by
urinary cotinine):
Nicotine lozenge:
30.2%

Placebo lozenge:
23.1%

[RR (95% CI):
1.19 (0.93-1.52)]

Prolonged SLT
abstinence rate
(self-reported) at
6 months:
Nicotine lozenge:
27%

Placebo lozenge: 38%

[RR (95% CI):

0.79 (0.43-1.43)]
7-day repeated PP
SLT abstinence rate
(ITT) at 6 months
(self-reported)
(primary outcome):
Intervention arm:
45.9%

Control arm: 39.1%
[RR (95% CI):

1.15 (0.95-1.39)]

treated as non-abstinent
Strength: large sample size
(=100 in each arm)
Limitations: control

arm also received the
behavioural intervention;

a higher percentage

of the active group

(18.3%) had biochemical
disconfirmation of the self-
reporting compared with
the placebo group (5.1%) in
week 12 (end of medication)
Loss to follow-up was
treated as non-abstinent
Limitations: control

arm also received the
behavioural intervention;
small sample size; no
biochemically confirmed
abstinence; unstated
randomization method
Strength: large sample size
(=100 in each arm)
Limitations: no placebo
lozenge was given to control
arm; control arm also
received the behavioural
intervention; unstated
allocation concealment; no
biochemical validation test
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Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation
Location Study population intervention
Recruitment
Severson et al. (2015) RCT (a) Nicotine lozenge (4 mg for (b) Nicotine lozenge  7-day repeated Strengths: large sample size
USA Adult (98% male) users of 12 weeks) plus 3 coaching calls* (4 mg for 12 weeks) PP all-tobacco (=100 in each arm)
SLT only who were ready (for 3 weeks) (n = 357) (n =356) abstinence rate Limitations: unstated
to quit *3 planned proactive telephone () 3 coaching at 3-month and allocation concealment; no
Web-based counselling calls: 1 week after calls* (for 3 weeks) 6-month assessments biochemical validation test

3-month and 6-month
follow-up

Non-nicotine replacement therapy: bupropion SR

Glover et al. (2002
USA

Double-blind RCT

Male users of SLT* only
who were motivated to quit
(smokers excluded)
Mass/social media-based
*Moist snuft

12-week follow-up

randomization for initial call,

2-3 days after the quit date, and
14-21 days after the second call

Bupropion SR 150 mg (for

7 weeks: 150 mg once a day
for 3 days, 150 mg twice a
day for days 4-49) and brief
counselling** (n = 35)

**Trained clinician encouraged

participants via telephone
(3 days after the quit date and
during the follow-up phase),

nurse or qualified staff provided

brief individual counselling
(< 5 minutes) at each visit
during the treatment phase

(n =354)

Placebo (for 7 weeks:
1 tablet once a

day for 3 days, 1
tablet twice a day
for days 4-49) and
brief counselling**
(n=35)

(ITT) (self-reported):
(a) 43.1%

(b) 32.6%

() 31.6%

(a) versus (b):

[RR (95% CI):

1.24 (1.08-1.44)]

(a) versus (c):

[RR (95% CI):

1.27 (1.10-1.47)]

7-day PP SLT
abstinence rate

at 12 weeks after
treatment (CO,
cotinine, and
NicCheck):
Intervention arm:
40%

Control arm: 26%
[RR (95% CI):
1.36 (0.86-2.15)]

Loss to follow-up was
treated as non-abstinent
Limitations: control

arm also received the
behavioural intervention;
small sample size; short
follow-up; no mention of
dropout or loss to follow-up
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Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation

Location Study population intervention
Recruitment

Dale et al. (2002 Double-blind pilot RCT Bupropion SR 150 mg (for Placebo (identical- Continuous all- Loss to follow-up was

USA Male users of SLT* only 12 weeks: 150 mg once a day appearing, same tobacco abstinence treated as non-abstinent
who were interested in for 3 days, 150 mg twice a day dosage schedule) rate at 24 weeks Limitations: control
quitting from day 4 onwards) with for 12 weeks (biochemically arm also received the
Mass/social media-based behavioural intervention** with behavioural confirmed): behavioural intervention;
*Snuff and/or chewing (n=34) intervention** Intervention arm: small sample size; nearly
tobacco **10-minute behavioural (n=34) 12% half of the participants (31
6-month follow-up intervention at each study visit Control arm: 12% of 68) withdrew or were

[RR (95% CI): lost to follow-up; unstated

Dale et al. (2007
USA

Multicentre double-blind
RCT

Male users of SLT* only
who wanted to quit
Mass/social media-based
*Snuff and/or chewing
tobacco

12-month follow-up

Non-nicotine replacement therapy: varenicline

Fagerstrom et al.
2010)

Norway and Sweden

Multicentre, double-
blind, placebo-controlled,
parallel-group RCT
Adult (90% male) users of
SLT* only

Mass/social media-based
*Swedish snus

26-week follow-up

Bupropion 150 mg twice a day
for 12 weeks plus behavioural
intervention** (n = 113)

**All participants received

an oral examination by a
periodontist and behavioural
intervention with a manual
during the treatment and
follow-up phases

Varenicline 1 mg twice a day
(titrated up during the first
week) for 12 weeks with brief
behavioural counselling*

(n =213)

*Simple advice and helpful
tips at the discretion of the
investigator

Placebo for 12 weeks
plus behavioural
intervention**
(n=112)

Placebo for

12 weeks with
brief behavioural
counselling*

(n = 218)

1.00 (0.48-2.09)]

Continuous all-
tobacco abstinence
rate at week 52
(urinary cotinine):
Intervention arm:
18.6%

Control arm: 21.4%
[RR (95% CI):

0.91 (0.65-1.29)]

Continuous SLT
abstinence rate at
weeks 9-26 (salivary
cotinine):
Intervention arm:
45%

Control arm: 34%
RR (95% CI):

1.42 (1.08-1.79)

randomization and double-
blinding method

Loss to follow-up was
treated as non-abstinent
Strengths: long follow-up;
large sample size (= 100 in
each arm)

Limitation: control

arm also received the
behavioural intervention

Loss to follow-up was
treated as non-abstinent
Strength: large sample size
(=100 in each arm)
Limitation: control

arm also received the
behavioural intervention
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Table 3.12 (continued)

Reference Study design Intervention arm Control arm Efficacy of Comments/interpretation

Location Study population intervention
Recruitment

Ebbert et al. (2011 Double-blind, placebo- Varenicline (0.5 mg once a Matching Prolonged SLT Loss to follow-up was

USA controlled, phase I RCT day for 3 days, then 0.5 mg placebo with abstinence rate at treated as non-abstinent
Male users of SLT only twice a day for days 4-7, then brief behavioural 6 months (urinary Limitations: control
Mass/social media-based 1.0 mg twice a day for a total of ~ counselling** cotinine): arm also received the

behavioural intervention;
small sample size

12 weeks) with brief behavioural (1 = 38) Intervention arm:
counselling** (n = 38) 44.7%
**Individualized programme Control arm: 31.6%
containing 4 sessions of [RR (95% CI):
counselling (10 minutes long) 1.31 (0.84-2.04)]
with an intervention manual

6-month follow-up

ain et al. (2014) Double-blind RCT Varenicline (1 mg twice a day Matching placebo 7-day PP SLT Strength: large sample size
India Adult (97% male) SLT users for 12 weeks) with behavioural  with behavioural abstinence rate at (=100 in each arm)
(specific products used not  counselling* (n = 119) counselling* 12 weeks (urinary Limitations: no mention of
mentioned) *6-session counselling with (n=118) cotinine and CO) the type of SLT products

Population/community manual-based intervention (ITT): and whether they were

based Intervention arm: with or without areca nut;

12-week follow-up 25.2% the study did not observe
Control arm: 19.5%  along-term effect of the
[RR (95% CI): treatment; adherence to

1.18 (0.89-1.56)]

varenicline use was low;
unstated randomization
and double-blinding
method; control arm also
received the behavioural
intervention

CI, confidence interval; CO, carbon monoxide; ITT, intention-to-treat analysis; NRT, nicotine replacement therapy; PP, point prevalence; RCT, randomized controlled trial; RR, relative

risk; SLT, smokeless tobacco; SR, sustained release.
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of nicotine gum prescribed for 6 weeks along
with behavioural support in the form of 4 weekly
group meetings and group social support (Boyle,
1992). At the end of the 6-week study, there was
no significant difference between the nicotine
gum arm and the placebo arm in the continuous
abstinence rate (verified by carbon monoxide
and tobacco alkaloid metabolites analysis) for
use of any tobacco (including SLT) [RR, 1.25; 95%
CI, 0.81-1.94]. [Limitations of this study are the
short follow-up period and that levels of salivary
cotinine were significantly higher at baseline in
the active nicotine gum group.]

Inastudy conducted in Minnesota (USA), 210
adult male users of spit tobacco were randomized
to determine the effectiveness of nicotine gum
and behavioural therapy (Hatsukami et al.,1996).
The participants were randomly assigned to the
following groups: (a) group behavioural therapy
and nicotine gum, (b) group behavioural therapy
and placebo gum, (c) minimal contact and nico-
tine gum, or (d) minimal contact and placebo
gum. At 12 months, there were no significant
differences in 7-day point-prevalence SLT absti-
nence rates between group a and group b [RR,
1.20; 95% CI, 0.83-1.74] or between group ¢ and
group d [RR, 0.72; 95% CI, 0.41-1.26]. [A limi-
tation of this study is not enough description
of the approach of group allocation of partici-
pants, although it was mentioned that they were
randomized.]

In a systematic review of interventions for
SLT cessation (Ebbert et al., 2015), based on these
two trials (Boyle et al., 1992; Hatsukami et al.,
1996), nicotine gum use did not increase absti-
nence compared with placebo (RR, 0.99; 95% CI,
0.68-1.43).

(i) Nicotine patch

In a large double-blind RCT (Howard-Pitney
et al., 1999), 410 adult users of chewing tobacco
(SLT) (99% men) received either a nicotine patch
(15 mg) or a placebo patch treatment for 6 weeks
combined with minimal-contact behavioural

intervention. At 6 months after the treatment,
the biochemically confirmed 7-day point-prev-
alence SLT abstinence rate was slightly higher
in the nicotine patch group than in the placebo
patch group, but the difference was not statisti-
cally significant [RR, 1.09; 95% CI, 0.90-1.33].
[A limitation of this study is that at the 6-month
follow-up, the response rate was low and the
distribution by group was not described.]

Inanotherlargetrial, conducted in Minnesota
(USA) (Hatsukami et al., 2000), 402 adult partic-
ipants (99% men) were randomly assigned to
the following treatment groups for 10 weeks:
(a) nicotine patch plus mint snuff, (b) nicotine
patch and no mint snuff, (c) placebo patch plus
mint snuff, or (d) placebo patch and no mint
snuff. The participants were also given a self-
help manual, and individual brief behavioural
interventions were conducted (10 minutes) at
8 visits. At the 62-week assessment (12 months
after treatment), the continuous abstinence rate
was higher in the nicotine patch group (b) than
in the placebo patch group (d), but the difference
was not statistically significant [RR, 1.03; 95%
CIL, 0.76-1.39]. [A limitation of this study is not
enough description of the approach of group allo-
cation of participants, although it was mentioned
that they were randomized.]

An RCT was conducted in adolescent male
users of SLT in the USA to test the efficacy of
nicotine patches in combination with behav-
ioural intervention compared with the usual care
(Stotts et al., 2003). About 303 participants (aged
14-19 years) were recruited from 41 high schools
in Arkansas. Participants were provided with
either a nicotine patch (group a) or a placebo
patch (group b) for 6 weeks along with a behav-
ioural intervention and were also invited for a
free oral screening, or were provided usual care
(group c). At the l-year follow-up, no signifi-
cant difference was noted between the nicotine
patch group and the placebo patch group [RR,
0.69; 95% CI, 0.40-1.20] or between the nicotine
patch group and the usual-care group [RR, 1.52;
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95% CI, 0.77-3.01]. [A limitation of this study is a
high dropout rate in the control group as a result
of knowing that they had no chance of receiving
nicotine replacement therapy; a few partici-
pants also smoked. The study was conducted in
adolescents.]

Ebbert et al. (2013) conducted a phase II
RCT in adult male heavy users of SLT (who used
> 3 cans or pouches per week). The intervention
consisted of a 42 mg/day nicotine patch (for
6 weeks) followed by a 21 mg/day nicotine patch
(for 2 weeks) along with behavioural counselling
for SLT cessation. At 6 months, the continuous
all-tobacco abstinence rate was higher in the
nicotine patch group than in the placebo patch
group, but the difference was not statistically
significant [RR, 1.41; 95% CI, 0.81-2.47]. [A limi-
tation of this study is that the dropout rate was
higher in the placebo group. The low power of the
test may be due to the small sample size.]

The systematic review by Ebbert et al. (2015)
also did not report significantly increased absti-
nence with nicotine patch use (5 trials; RR, 1.13;
95% CI, 0.93-1.37). Of the 5 trials included in the
systematic review, 4 trials (Howard-Pitney et al.,
1999; Hatsukami et al., 2000; Stotts et al., 2003;
Ebbert et al., 2013) are summarized above.

(iii)  Nicotine lozenge

Two randomized pilot studies were con-
ducted in adult (mostly male) snuft users to
assess the effect of nicotine lozenge use (for
12 weeks) on SLT cessation (Ebbert et al., 2009,
2010; Table 3.12). Participants were randomly
allocated to either a nicotine lozenge group or
a placebo lozenge group, combined with behav-
ioural intervention (i.e. brief behavioural coun-
selling) (Ebbert et al., 2009) or a self-help quitting
guide and telephone support (Ebbert et al., 2010).
At 6 months, neither of the studies showed signif-
icant differences in prolonged SLT abstinence
rates: [RR, 1.19; 95% CI, 0.93-1.52] (Ebbert et al.
2009) and [RR, 0.79; 95% CI, 0.43-1.43] (Ebbert
et al., 2010).
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A large, web-based intervention (the
MyLastDip programme) was conducted in 407
adult (98% male) SLT usersin the USA to evaluate
the benefits of the website and nicotine lozenge
(for 12 weeks) on SLT cessation (Danaher et al.,
2015; Table 3.12). At 6 months, the 7-day repeated
point-prevalence SLT abstinence rate for the
website plus lozenge group was not significantly
higher than that for the website-only group [RR,
1.15; 95% CI, 0.95-1.39]. [Limitations of this
study are that no placebo lozenge was given to
the control arm, unstated allocation conceal-
ment, and no biochemical validation test.]

Severson et al. (2015) conducted a large RCT
in the USA using nicotine lozenge plus telephone
counselling for SLT cessation in 1067 adult (98%
male) participants recruited through an online
marketing campaign. Participants were allo-
cated to one of three groups: (a) nicotine lozenge
(4 mg for 12 weeks) plus coaching calls (tele-
phone counselling), (b) nicotine lozenge (4 mg
for 12 weeks) alone, or (c) coaching calls alone.
For the telephone counselling, three planned
proactive calls were made: 1 week after random-
ization for the initial call, 2-3 days after the quit
date, and 14-21 days after the second call. At the
3-month and 6-month assessments, the 7-day
repeated point-prevalence all-tobacco absti-
nence rate was higher for nicotine lozenge plus
coaching calls (43.1%) than for nicotine lozenge
alone (32.6%) or coaching calls alone (31.6%).
The differences were statistically significant for
lozenge plus coaching calls versus lozenge only
[RR, 1.24; 95% CI, 1.08-1.44] and for lozenge
plus coaching calls versus coaching calls only
[1.27; 95% CI, 1.10-1.47]. Overall, the all-tobacco
abstinence rates were relatively high in all three
groups. [A strength of this study is the large
sample size. Limitations are unstated allocation
concealment and no biochemical validation test.]

In the meta-analysis by Ebbert et al. (2015),
nicotine lozenge intervention was effective in
helping people quit SLT use (5 trials; RR, 1.36;
95% CI, 1.17-1.59), but the quality of the evidence
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was rated as low. Of the 5 studies included in the
systematic review, 4 trials (Ebbert et al., 2009,

0.54-1.44). Both of these trials (Dale et al., 2002,
2007) are summarized above.

2010; Danaher et al., 2015; Severson et al., 2015)
are summarized above.

(b)  Non-nicotine replacement therapy
(i)  Bupropion

Bupropion is a monocyclic antidepres-
sant that acts as a norepinephrine and dopa-
mine reuptake inhibitor (Cooper et al., 1980).
Sustained-release bupropion has been used to
treat nicotine dependence and for cessation in
cigarette smokers (Hurt et al., 1997; Jorenby
et al., 1999; Cahill et al., 2013).

A double-blind RCT was conducted in 70
adult male users of moist snuff in the USA, using
sustained-release bupropion (150-300 mg/day
for 7 weeks) or placebo, combined with brief
counselling (< 5 minutes) (Glover et al., 2002). At
12 weeks, the 7-day point-prevalence SLT absti-
nence rate was higher in the sustained-release
bupropion plus brief counselling group than in
the placebo plus brief counselling group, but the
difference was not statistically significant [RR,
1.36; 95% CI, 0.86-2.15]. [Limitations of this
study are the small sample size and no mention
of dropout or loss to follow-up rates.]

A double-blind pilot RCT (Dale et al., 2002)
and a double-blind multicentre RCT (Dale et al.
2007) were conducted in adult male SLT users in
the USA to assess the effectiveness of bupropion
150 mg or placebo along with behavioural inter-
vention over a period of 12 weeks, with long-term
follow-up (at 6 months and 12 months, respec-
tively). Neither of the studies found significant
differences in the continuous all-tobacco absti-
nence rates between the two groups. [A strength
of the Dale et al. (2007) study is the large sample
size.]

In the meta-analysis by Ebbert et al. (2015),
based on two trials, bupropion did not show
a benefit in SLT cessation (RR, 0.89; 95% CI,

(i) Varenicline

Varenicline, a partial agonist of the a4{2
nicotinic receptor (Coe et al., 2005), has been
used for smoking cessation (Gonzales et al.,
2006; Jorenby et al., 2006; Wu et al., 2006; Cahill
etal., 2012). Varenicline inhibits the activation of
dopaminergic activity caused by smoking while
providing relief from the craving and withdrawal
symptoms associated with smoking cessation
attempts (Coe et al., 2005).

A large, multicentre, double-blind, placebo-
controlled, parallel-group RCT was conducted in
Norway and Sweden to evaluate the efficacy of
varenicline for cessation of SLT (Swedish snus)
use in 431 adult (mostly male) users (Fagerstrom
et al., 2010). Participants were recruited through
newspaper advertisements and were given either
varenicline (1 mg) twice daily (titrated during
the first week) with brief behavioural counsel-
ling, or placebo with brief behavioural counsel-
ling, for 12 weeks with follow-up to 14 weeks
after treatment. All participants received brief
advice and helpful tips at the discretion of the
investigator, together with discussion of any
topics or concerns they raised. The continuous
SLT abstinence rate at weeks 9-26 was signifi-
cantly higher in the varenicline plus behavioural
counselling group than in the placebo plus
behavioural counselling group (RR, 1.42; 95%
CI, 1.08-1.79). [A strength of this study is the
large sample size.]

Another double-blind, placebo-controlled,
phase II RCT was conducted in the USA, using
varenicline (for 12 weeks) with brief behavioural
counselling for the treatment of SLT use (Ebbert
et al., 2011). At 6 months, the prolonged SLT
abstinence rate was not significantly higher in
the varenicline plus behavioural counselling
group than in the placebo plus behavioural coun-
selling group [RR, 1.31; 95% CI, 0.84-2.04]. [A
limitation of this study is the small sample size.]
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Another large double-blind RCT was
conducted in 237 adult (mostly male) users of SLT
in India, using varenicline (1 mg twice per day
for 12 weeks) with behavioural counselling as the
intervention (Jain et al., 2014). The end-of-treat-
ment 7-day point-prevalence SLT abstinence rate
was higher in the varenicline group than in the
placebo group, but the difference was not statis-
tically significant [RR, 1.18; 95% CI, 0.89-1.56].
[A strength of this study is the large sample size.
Limitations are that there was no mention of
the type of SLT products and whether they were
with or without areca nut, that the study did not
observe a long-term effect of the treatment, and
that adherence to varenicline use was low.]

In the meta-analysis by Ebbert et al. (2015),
pooled results from two trials of varenicline
reported a benefit in SLT cessation (RR, 1.34;
95% CI, 1.08-1.68). Both of these trials
(Fagerstrom et al., 2010; Ebbert et al., 2011) are
summarized above.

3.4 Policies and their impacts

3.4.1 Control policies for smokeless tobacco

(a) Introduction

The burden and the health effects of SLT use
have shown that it poses a global public health
challenge, like tobacco smoking (NCI and
CDC, 2014). The WHO Framework Convention
on Tobacco Control (FCTC) aims to reduce
consumption of all forms of tobacco (as stated
in Article 4.4) (WHO, 2003). The sixth session of
the Conference of the Parties to the WHO FCTC
reviewed the challenges related to SLT products
and recommended that the countries apply rele-
vant policy interventions for SLT products with
the same rigour as those for smoked tobacco
products (WHO FCTC, 2014).

However, it is difficult to have globally
uniform regulations and guidelines pertaining
to SLT products, because of the wide variations
in the use, type of products, tobacco markets,
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and distribution patterns in different geograph-
ical regions. Other factors that make SLT control
challenging include manufacturing, storage,
and consumption patterns, inadequate regu-
latory processes, and illegal trade routes, but
SLT control is an indispensable component of
tobacco control efforts (Sinha et al., 2018Db).

The WHO FCTC has been acceded to by 182
Parties as of May 2020 (WHO FCTC, 2021), and
progress in its implementation is at an early inter-
mediate stage for SLT (WHO, 2008). Table 3.13
gives the number of countries in which the indi-
vidual policies have been implemented for SLT
control (Mehrotra et al., 2019; WHO, 2021b).

The WHO MPOWER package for tobacco
control (WHO, 2008) includes six evidence-based
measures: monitoring tobacco use and preven-
tion policies (M); protecting people from tobacco
smoke (P); offering help to quit tobacco use (O);
warning people about the harms of tobacco (W);
enforcing bans on tobacco advertising, promo-
tion, and sponsorship (E); and raising taxes on
tobacco (R). Two thirds of the countries monitor
SLT use. Just less than half of the countries offer
help to quit SLT use, and more than one third
have a quitline. Most countries have required the
placement of pictorial health warnings on SLT
packages, but many of these are small relative to
the package size. At least half of the countries
enforce bans on advertising and promotion of
SLT products. Very few countries have provided
data on raising taxes on SLT (Mehrotra et al.,
2019; WHO, 2021b).

This section presents studies on the impact of
the above-mentioned policies in terms of reduc-
tion in prevalence of SLT use, increased cessa-
tion of SLT use, thinking about quitting SLT
use, reduction in frequency of SLT use, decrease
in initiation of SLT use, or decrease in sales of
SLT to youth, mainly as reported in successive
national surveys (after 2011) for countries with
a medium to high prevalence of SLT use (i.e.
Bangladesh, India, the Sudan, Thailand, and
the USA), or from a few other resources. The
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Table 3.13 Tobacco control policies applicable to smokeless tobacco, and number of countries where they have been

implemented
WHO FCTC policies Specific policy Data Number of Reference
applicable to SLT year countries
(%)?
Article 6: Price and tax Data on price and taxation of SLT products 2018 34 (19%) Mehrotra et al. (2019)
measures on SLT Two-point data on SLT taxation 2018 11 (6%) Mehrotra et al. (2019)
Data on price elasticity and affordability of SLT 2018 2 (1%) Mebhrotra et al. (2019)
Article 9: Regulation of Ban on the display of quantitative information on relevant constituents or emissions 2021 43 (22%) WHO (2021b
contents of SLT products  of SLT
Article 10: Regulation of  Mandate the display of qualitative information on relevant constituents or 2021 26 (13%) WHO (2021b
disclosures of contents of  emissions of SLT
SLT product Data on pH and free nicotine in different SLT tobacco products 2018 6 (3%) Mehrotra et al. (2019)
Article 11: Packagingand  Pictorial health warnings on SLT products 2020 47 (24%) WHO (2021b
labelling of SLT products  Pictorial health warnings > 50% of package size 2020 41 (21%) WHO (2021b
Text warnings > 50% of package size 2020 23 (12%) WHO (2021b
Article 12: Education, Anti-tobacco mass media campaign 2018 65 (36%) Mehrotra et al. (2019)
communication, training, Data on adults who believe that using SLT causes serious illness 2018 19 (11%) Mehrotra et al. (2019)
and public awareness on - pat o adults who noticed information about the dangers of using SLT 2018 1 (1%) Mehrotra et al. (2019)
SLT Data on SLT users who noticed health warnings on SLT packages 2018 1 (1%) Mehrotra et al. (2019)
Tobacco use prevention is included in the school curriculum 2018 30 (17%) Mehrotra et al. (2019)
Training to prevent tobacco use in young people 2018 30 (17%) Mehrotra et al. (2019)
Non-classroom programmes or activities to teach tobacco use prevention to 2018 29 (16%) Mehrotra et al. (2019)
students
Access to teaching and learning materials about preventing tobacco use in young 2018 28 (16%) Mehrotra et al. (2019)
people
Article 13: Ban on SLT Ban on promotion on national television and radio 2020 166 (85%) WHO (2021b
advertising, promotion, Ban on promotion in local magazines and newspapers 2020 155 (80%) WHO (2021b
and sponsorship (TAPS) g, on billboard and outdoor advertising 2020 158 (81%) WHO (2021b)
Ban on advertising at point of sale 2020 111 (57%) WHO (2021b
Ban on free distribution in mail or through other means 2020 134 (69%) WHO (2021b
Ban on promotional discounts 2020 126 (65%) WHO (2021b
Ban on tobacco brands (product placement) on television or in films 2020 130 (67%) WHO (2021b
Ban on tobacco products on television or in films 2020 49 (25%) WHO (2021b
Complete ban on sponsorship 2020 66 (34%) WHO (2021b
Fines for violations of bans on promotion and sponsorship 2020 151 (77%) WHO (2021b
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Table 3.13 (continued)

WHO FCTC policies Specific policy Data Number of Reference
applicable to SLT year countries
(%)
Article 14: Demand Quitline available 2020 72 (37%) WHO (2021b
reduction measures Nicotine replacement therapy available 2020 117 (60%) WHO (2021b
concerning SLT ) Nicotine replacement therapy available as essential medicine 2020 47 (24%) WHO (2021b
dependence and cessation Nicotine replacement therapy available (cost covered) 2020 57 (29%) WHO (2021b
Cessation support available in health facilities and/or in hospitals 2020 125 (64%) WHO (2021b)
Cessation support available in offices of health professionals 2020 78 (40%) WHO (2021b)
Cessation support available in the community 2020 80 (41%) WHO (2021b
Article 16: Accesstoand ~ Warning signboards at point of sale 2018 75 (42%) Mehrotra et al. (2019)
availability of SLT to Ban on display of tobacco products at point of sale 2020 50 (26%) WHO (2021b
minors Ban on tobacco products in the form of sweets, toys, candies, etc. 2020 103 (52%) WHO (2021b
Prohibition of vending machines that contain tobacco products 2020 113 (58%) WHO (2021b
Ban on free distribution of tobacco products to minors 2018 72 (40%) Mehrotra et al. (2019)
Ban on sale of loose SLT products 2018 18 (10%) Mehrotra et al. (2019)
Penalty against sellers for violations 2018 113 (63%) Mehrotra et al. (2019)
Article 20: Research, Data on SLT use in adults 2020 125 (64%) WHO (2021b)
surveillance, and Data on recent SLT use in adults 2018 55 (31%) Mehrotra et al. (2019)
exchange of information s on SLT use in adolescents 2020 117 (60%) WHO (2021b
on SLT Data on recent SLT use in adolescents 2018 70 (39%) Mehrotra et al. (2019)
Prevalence of SLT use > 10% in adults 2020 14 (7%) WHO (2021b
Prevalence of SLT use > 10% in adolescents 2020 16 (8%) WHO (2021b
Data on SLT-attributable major diseases risk factors 2018 10 (6%) Mehrotra et al. (2019)

SLT, smokeless tobacco; WHO FCTC, World Health Organization Framework Convention on Tobacco Control.
2180 countries for Mehrotra et al. (2019); 195 countries for WHO (2021b).
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studies are described in the order of relevance to
the WHO FCTC articles for which considerable
progress has been shown (Articles 4-6, 11-14, 16,
and 20, and bans on SLT products).

(b)  Articles 4 and 5: Prevention of initiation of
smokeless tobacco use in youth

The Global School Personnel Survey (GSPS)
conducted in 2000 in the state of Bihar in India
reported that nearly 78% of school personnel,
including teachers, used tobacco (Sinha et al.
2002; Sorensen et al., 2005).

In the GYTS conducted in students in grades
8, 9, and 10 (generally aged 13-15 years) in 50
state government schools and 50 federal (central
government) schools in Bihar, a significantly
higher prevalence of ever and current tobacco
use (for both smoking and SLT use) was found
in students in state government schools without
tobacco-free policies than in students in federal
schools with tobacco-free policies. Classroom
teaching about the harmfulness of tobacco use
to health was also much more common in federal
schools. Students in state schools were much
more likely to have friends who used tobacco
compared with students in federal schools (Sinha
et al., 2004a). When the school personnel were
surveyed (Sinha et al., 2004b), a significantly
higher prevalence of smoking and SLT use was
found in state schools than in federal schools.
More than half of the personnel in the federal
schools knew about the policy prohibiting
tobacco use by personnel and students and about
the means of enforcement. Teaching about the
health consequences of tobacco use was carried
out to some extent in the federal schools but not
in the state schools, and the federal schools had
some access to teaching materials on this topic.
More than 90% of all personnel in both types of
schools supported a policy prohibiting tobacco
use in schools.

An RCT was conducted in teachers and staft
of grades 8-10 in 72 state government schools in
Bihar, in 2009-2010 and 2010-2011, to inform

teachers of the dangers of tobacco use, to assist
them to quit tobacco use (Sorensen et al., 2013),
and to assess the implementation of the tobacco
control polices (Mathur et al., 2016). The inter-
vention, called the Tobacco-Free Teachers/
Tobacco-Free Society Program, focused on
tobacco control policies, educational efforts, and
cessation support. The control group received
delayed intervention. At baseline, about one
third of teachers and staff used SLT and 7%
were smokers. At 30 days after the intervention,
the self-reported adjusted cessation rate of SLT
use was 49.6% in the intervention cohort and
15.4% in the control cohort (P < 0.05), whereas
at 6 months, the adjusted cessation rate was
18.5% in the intervention cohort and 7.3% in
the control cohort (P = 0.06). When the analysis
was restricted to teachers who were employed at
the school for the entire intervention period, the
adjusted 6-month cessation rate was 20% in the
intervention cohort and 6% in the control cohort
(P = 0.04) (Sorensen et al., 2013). About 97% of
the intervention schools posted “no tobacco”
signboards. Also, 84.5% of the intervention
schools adopted the recommended tobacco
control policy; this percentage was much higher
than that in the control schools (odds ratio [OR],
7.54; 95% CI, 4.92-11.60). The percentage of
schools where tobacco was sold within 100 yards
[~91 m] of the school decreased from 32.0% to
24.9% in the intervention schools and increased
from 26.2% to 28.4% in the control schools (OR,
0.77; 95% CI, 0.54-1.11) (Mathur et al., 2016).

(c) Article 6: Price and tax measures on
smokeless tobacco

Price increases and/or increased taxation on
SLT products have caused a decrease in the prev-
alence of SLT consumption, just like for smoked
tobacco products (Table 3.14).

A study conducted in the USA (Huang and
Chaloupka, 2012) assessed the impact of the
2009 federal tobacco excise tax increase (effective
on 1 April 2009, causing a price increase of 12%)
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Table 3.14 Article 6: Effect of taxation and price increases on price elasticity for use of smokeless

tobacco products with or without areca nut

Reference Data source (dates) Estimated price elasticity
Location
Policy
ohn (2008) 55th round of the National Sample Survey For leaf tobacco consumption and expenditure for
India (1999-2000) purchase:

Price increase

Huang and Chaloupka (2012)
USA

Taxation and price increase
Joseph and Chaloupka (2014)
India

Taxation and price increase

Nargis et al. (2014)
Bangladesh

2009)

(1999-2004)

International Tobacco Control-

Selvaraj et al. (2015)
India
Price increase

2012)

Monitoring the Future Surveys (2008 and

Global Youth Tobacco Survey, India

Bangladesh Wave 3 Survey (2011-2012)

Consumer Expenditure Survey (2011-

In rural areas: —0.871 (0.02)?
In urban areas: —0.874 (0.03)2

For smokeless tobacco: —1.2 to —1.8

For gutka: —0.58

For zarda:

Lower-priced brands: —0.64
Higher-priced brands: —0.39

Cross-price elasticity with cigarettes: 0.35
For leaf tobacco, by income group:
Lowest income: —0.557

Middle income: —0.4537

Highest income: —0.0507

a Values in parentheses are bootstrapped standard errors (bidis are complements for leaf tobacco; users of one tend to also use the other).

on the use of SLT products in youth, by using
two different models. The prevalence of SLT use
in youth decreased from 6.06% before the tax
increase to 4.22% 30 days after the tax increase
- a relative decrease of 30.37% - in the first
econometric model, which did not control for
the other study variables. In the second model,
which controlled for all the variables (such as
individual, family, and school-level character-
istics, state-level tobacco control measures, and
state tobacco control funding), SLT use in youth
decreased by 16-24%. The study also reported
a price elasticity of between —-1.2 and -1.8 for
the prevalence of SLT use; this implies that an
increase of 10% in the price of SLT products
would reduce the prevalence of SLT use in youth
by about 12-18% (Huang and Chaloupka, 2012).

A study on tobacco taxation and price in
India (Joseph and Chaloupka, 2014), which used
the GYTS data for 1999-2004 in 73 356 students
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aged 13-15 years, estimated the price elasticity of
gutka as —0.58. This implies that a 10% increase
in the price of a pouch of gutka would reduce the
likelihood of someone becoming a gutka chewer
by 5.8%.

John (2008) estimated the price elasticity for
tobacco products for urban and rural households
in India separately, using data from the 55th
round of the National Sample Survey, conducted
in 1999-2000 in 120 309 households in 10 140
villages, on tobacco consumption and expendi-
ture incurred during the past 30 days. For both
urban and rural households, the values are close
to 1; this implies that a change in price (e.g. an
increase due to taxation) would have a large
downward effect on demand.

Another study in India (Selvaraj et al., 2015)
examined the pattern of price elasticity of three
major tobacco products (bidi, cigarettes, and leaf
tobacco) based on household monthly per capita
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consumption expenditure using data from the
nationally representative Consumer Expenditure
Survey of 2011-2012 in 101 662 households. The
price elasticity for leaf tobacco, estimated using
a simulation model, was highest in the lowest
income group (-0.557), followed by the middle
income group (—0.4537) and the highest income
group (-0.0507). This implies that a 10% increase
in tax would reduce the consumption by about
5% in the lowest income group, by about 4% in
the middle income group, and by 0.5% in the
highest income group (Selvaraj et al., 2015).

Nargis et al. (2014) used data from the third
wave of the International Tobacco Control Survey
in Bangladesh in 2011-2012 to estimate the price
elasticity of the most commonly used SLT product
in Bangladesh, zarda, and the cross-price elas-
ticity for zarda with respect to cigarettes. The esti-
mated price elasticity was —0.64 for lower-priced
brands and —0.39 for higher-priced brands. This
implies that a 10% increase in the price would
cause a reduction in the prevalence of zarda use
by about 6% for the lower-priced brands and by
4% for the higher-priced brands. The estimated
cross-price elasticity for zarda with respect to
the price of cigarettes was 0.35. This implies
that a 10% increase in the price of cigarettes
with the price of zarda remaining unchanged
would result in an increase of about 3.5% in
the consumption of zarda. Taken together, these
estimates signify that only if the prices of both
cigarettes and zarda were increased by 10%, a
reduction of 2.5% (—6% + 3.5%) would be seen in
the consumption of zarda.

An evaluation of the effect of the goods
and services tax in India on the affordability
of tobacco products revealed that all tobacco
products, including SLT products, had become
increasingly affordable over the previous 10 years
and that the goods and services tax had accentu-
ated the increase in the affordability of SLT prod-
ucts (John and Dauchy, 2021).

A meta-analysis of 17 studies on the price elas-
ticity of demand for SLT products in 5 countries

showed that a 10% price increase would reduce
the demand for SLT by 2.1%. The price elasticity
estimates for SLT products in high-income coun-
tries and low- and middle-income countries were
similar (coefhicient, —0.2) (Jawad et al., 2018). Of
the 17 studies included in the meta-analysis, 2
studies (Joseph and Chaloupka, 2014; Nargis
et al., 2014) are summarized above.

(d) Article 11: Packaging and labelling of
smokeless tobacco products

A study in the USA (Adkison et al., 2014)
evaluated the association of three elements of
SLT packaging (health warning labels, descrip-
tive characteristics, and corporate branding)
with knowledge of health risks and perceptions
of novelty and appeal, by using a web-based
survey in 1000 individuals. Perception of health
risks was higher with a graphic or pictorial
health warning than with a text warning on SLT
packaging for both adults and young respond-
ents (Table 3.15).

In India, pictorial health warnings have
changed substantially in content, size, and
coverage during the past decade. The first picto-
rial health warning on SLT packages (a symbol
of a scorpion), which covered < 30% of the front
of the package, was released in May 2009, just
before the GATS-1 (in 2009-2010) in India
(MOHEW and IIPS, 2010). In a study analysing
the GATS-1 India data, SLT users who thought
about quitting after seeing a health warning in
the past 30 days were significantly more likely to
make attempts to quit compared with those who
did not see a health warning (OR, 3.41; 95% CI,
3.12-3.73) (Singh et al., 2018). In 2011, the picto-
rial health warnings consisted of photographs
of patients with oral cancer, which covered 40%
of the front of all SLT packages; by 2016, these
were enlarged to cover 85% of the front and the
back of the package. As a result, the percentage
of SLT users who noticed these health warnings
increased from 62.9% in the GATS-1 to 71.6% in
the GATS-2 (in 2016-2017), and the percentage
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Table 3.15 Effects of text and graphic or pictorial health warning labels on smokeless tobacco packaging on perceptions of

health risks

Reference
Location

Study description

Perceptions of health risks (%)

Adkison et al. (2014)  Cross-sectional web survey
USA Participants (n = 1000):
Youth: 14-17 yr
Young adults: 18-25 yr
Older adults: 26-65 yr

Gravely etal. (2016)  Tobacco Control Project India Survey
India from 4 states
Adult SLT users (n = 4733)
Policy assessed: change of HWLs
from symbol to graphic images on
SLT packages in 2011
Respondents who noticed HWLs
(n=2154)

MOHFW and IIPS
2010); TISS and
MOHFW (2017)

India

Cross-sectional national survey:
Global Adult Tobacco Survey

Reduce health risks
Consider health risks

Most dangerous to health
Deliver dangerous chemicals

Among all respondents (n = 4733):
Aware that SLT packages contain HWLs
Noticed HWLs at least once in a while
Among respondents who noticed HWLs
(n =2154):

Read HWLs at least once in a while

HWLs made you think about risks of SLT at

least a little

HWLs made you think about quitting SLT at

least a little
Avoided looking at HWLs

Gave up SLT use at least once because of
HWLs

Have any intentions to quit SLT use

Noticed HWLs

Thought of quitting because of the HWLs

Text HWL

23.2

5.4

4.8

3.9

Wave 1
(2010-2011)
Symbolic HWL
% (95% CI)

72.7 (67.1-77.7)
34.3 (28.5-40.6)

49.4 (42.0-56.9)
15.0 (11.9-18.8)

16.8 (13.0-21.4)

8.1 (5.5-11.8)
31.3 (24.3-39.3)

19.8 (14.6-26.4)

GATS-1
(2009-2010)

Photograph warning
covering 40% of front

of package
62.9
33.8

Graphic HWL
10.8

63.6

28.3

31.8

Wave 2
(2012-2013)
Graphic HWL
% (95% CI)

73.0 (67.3-78.1)
28.1 (21.8-35.4)

50.1 (40.4-59.9)
17.5 (12.1-24.6)

19.3 (13.6-26.6)

11.6 (7.8-17.0)
36.7 (27.2-47.5)

20.5 (15.2-27.0)

GATS-2

(2016-2017)

Photograph warning
covering 85% of front and
back of package

71.6

46.2

CI, confidence interval; GATS, Global Adult Tobacco Survey; HWL, health warning label; SLT, smokeless tobacco; yr, year or years.
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of SLT users who thought of quitting also
increased, from 33.8% in the GATS-1 to 46.2%
in the GATS-2 (TISS and MOHFW, 2017).

Gravely et al. (2016) evaluated the impact of
the change in the health warning labels on SLT
packaging from a single symbol (a scorpion) in
2009 to four new graphic images in 2011, using
data from the Tobacco Control Project India
Survey (wave 1in 2010-2011 and wave 2 in 2012-
2013) from 4 states (Bihar, West Bengal, Madhya
Pradesh, and Maharashtra) in 4733 individuals
aged > 15 years. The change from a symbol to
graphic images did not significantly increase
any of the health warning label indicators or
intentions to quit SLT use. However, people who
quit using SLT were significantly more aware of
health warning labels compared with people who
continued to use SLT.

A study in 99 tobacco users (smokers and SLT
users) in Chennai, India, assessed the impact of
the pictorial health warnings (photographs of
throat cancer on cigarette packages and of oral
cancer on SLT packages, covering 85% of the
front and back of the package) on the motiva-
tion of tobacco users to quit. Most (84.8%) of the
tobacco users noticed the health warning labels
(including the text warning); 21.2% of SLT users
were able to identify the picture correctly, and
55.5% of tobacco users could relate the pictures
to health problems. Including pictorial health
warnings made 52.5% of users think about quit-
ting, and 72.7% said that these warnings would
motivate them to quit tobacco use. Because the
text warning was only in English, not everyone
could read it, but those who could not read the
text understood the pictorial warning (Bincy
et al., 2018).

(e)  Article 12: Education, communication,
training, and public awareness on
smokeless tobacco

In a study analysing the GATS-1 India data,
SLT users who noticed anti-SLT messages were
significantly more likely to make attempts to quit

compared with those who did not notice these
messages (OR, 1.42; 95% CI, 1.30-1.56) (Singh
et al., 2018).

In 2009, a national mass media communica-
tion campaign on the dangers of SLT use, called
the Surgeon campaign, aired on television and
radio in India for 6 weeks (Murukutla etal., 2012)
in three languages (Hindi, English, and Sindhi)
(Vital Strategies, 2010). A nationally representa-
tive survey was subsequently conducted to eval-
uate the impact of the campaign in SLT users
aged 16-50 years who had access to television or
radio during the previous 2 months. The survey
was administered to 2108 users of SLT only and
790 SLT users who also smoked (dual users).
Of these, 1323 users of SLT only (62.8%) and
565 dual users (71.5%), or a total of 1888 users
(65.1%), were aware of the campaign. Of the
respondents who were aware of the campaign,
62% recalled the campaign on television only,
21% on both television and radio, and 16% on
radio only. Of the campaign-aware respondents,
72% said that the campaign made them stop and
think. Almost 75% of the users of SLT only and
77% of the dual users said that the campaign
made them feel concerned about the effects of
using SLT on their health. In a logistic regression
analysis, users of SLT only who were aware of
the campaign were 2.4 times as likely to say that
SLT causes mouth cancer (P < 0.001) compared
with those who were not aware of the campaign,
and they were more likely to agree that quitting
SLT use would improve their health. Dual users
who were aware of the campaign were 2.3 times
as likely to say that SLT causes throat cancer
(P < 0.001). When respondents were asked about
non-campaign-relevant statements (e.g. “SLT
use by pregnant women causes low-birth-weight
babies”), there was little or no difference in the
responses between those who were aware of the
campaign and those who were not. Users of SLT
only who were aware of the campaign were more
likely to have seriously considered quitting SLT
use in the previous 2 months (OR, 1.6; P < 0.001)
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and were more likely to have attempted to quit
in the previous 2 months (OR, 1.9; P < 0.001)
compared with those who were not aware of the
campaign.

After the Surgeon campaign, a new campaign
was developed based on the story of Mukesh, a
young patient (age 24 years) who died of oral
cancer. The campaign consisted of a 30-second
video message of Mukesh speaking to the public
from his hospital bed, after an introduction by
the surgeon. Subtitles were used in different
languages. The video wasaired for 4 weeksin 2011
by the Government of India. Apart from public
awareness, the Mukesh campaign also provided
a face and a story for advocacy and policy efforts
about the harms of SLT use (including the request
for a ban on gutka, as part of the Voice of Tobacco
Victims campaign spearheaded by surgeons
from Tata Memorial Hospital in Mumbai, India).
The Mukesh campaign was evaluated using
street intercept interviews of tobacco users in 5
states representing 5 zones of India. The find-
ings showed that 71% of SLT users recalled the
campaign, 80% rated it as believable, 79% found
it personally relevant, and 77% said it made them
feel concerned about the health effects of their
own SLT use (Vital Strategies, 2011; Gupta et al.,
2016a).

In 2016, a mass communication campaign,
called the People Behind the Packs campaign,
was started in Bangladesh, in Bengali and
English, to support the introduction of pack-
based graphic warning labels and persuade
tobacco users (including SLT users) to heed the
warnings in order to avoid the depicted tobac-
co-related diseases. Two of the messages from
the communication campaign aired on 13
national television stations, and all 4 messages
were portrayed on billboards and community
health centre posters. A cross-sectional face-to-
face survey was conducted within 14 days of the
television campaign in 1796 adult tobacco users
(including SLT users) aged 16-55 years. The
results showed that 66.5% of users were aware of
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at least one People Behind the Packs campaign
message, 83.6% had seen the new graphic
warning labels on tobacco packaging, and 38.1%
had made an attempt to quit. Attempts to quit
were significantly associated with having seen
the new graphic warning labels on tobacco pack-
aging (P < 0.001), recalling at least one People
Behind the Packs campaign message (P < 0.001),
and recalling a greater number of adverse effects
of using tobacco products (P < 0.001). However,
attempts to quit were less likely in users of SLT
only (P < 0.001) and in dual users (P < 0.01) than
in smokers (Turk et al., 2018).

(f)  Article 13: Ban on smokeless tobacco
advertising, promotion, and sponsorship
(TAPS)

There is a dearth of studies on the impact of
policies to prohibit advertising and sponsorship
of SLT on quitting or attempts to quit SLT use.

A cross-sectional study in Mumbai, India,
in 1373 high school students and 436 tobacco
vendors close to their schools reported a lower
risk of current SLT use in students at schools in
areas with higher compliance by vendors with
tobacco point-of-sale policies (OR, 0.40; 95% CI,
0.21-0.77) compared with students at schools in
areas with lower compliance, when controlling
for student-level and community-level tobacco
use risk factors (Mistry et al., 2019).

A cross-sectional study in 1670 students
aged 13-15 years was conducted in 28 randomly
selected schools in 7 areas of Khartoum in the
Sudan. The students completed a questionnaire
about their exposure to foombak advertise-
ments at point of sale, the social acceptability
of toombak use, the perceived accessibility of
toombak, susceptibility to toombak, and toombak
use. Despite a legal ban on advertisement at
point of sale, 41.8% of students reported expo-
sure to toombak advertisements at point of sale.
Exposure to such advertisements was associated
with male sex, older age, ever use, more social
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acceptability, and direct accessibility of toombak
(Almahdi et al., 2020).

(g) Article 14: Demand reduction measures
concerning smokeless tobacco dependence
and cessation

In Oklahoma (USA), a state with a high prev-
alence of SLT use, a sample of 959 male users of
SLT only who had registered with the Oklahoma
Tobacco Helpline in 2004-2012 were assessed for
factors related to SLT abstinence (Mushtag et al.,

quitters increased 3.6-fold at 6 months (Kumar
et al., 2021).

(h)  Article 16: Access to and availability of
smokeless tobacco to minors

Although 174 countries have restrictions in
place to prevent minors from purchasing tobacco
(including SLT products) (WHO, 2021b), no
evidence is available about adequate enforcement
of this policy or its efficacy (Choi et al., 2014;
Khan, 2016; Huque et al., 2017; Nyi Latt et al.,

2015). Of the 374 SLT users who completed the
7-month follow-up, 162 (43%) reported 30-day
abstinence, representinga 15% cessation rate. SLT
users with higher levels of motivation to quit at
baseline were twice as likely to be abstinent than
those with low or moderate levels of motivation
to quit (OR, 2.05; 95% CI, 1.25-3.35), and each
additional completed helpline call increased the
likelihood of tobacco cessation by 20%.

In Rajasthan, India, a quitline service was
initiated in January 2013 as a voluntary activity
(Gupta et al., 2016b) and later became a part of
the 104 Information Helpline of the Medical
and Health Department of the Government
of Rajasthan. Of the 1525 callers in 2013, 1105
(72.5%) were SLT users. A self-reported cessation
rate of about 20% was observed in the SLT users
at the 18-month follow-up. This is > 11 times the
cessation rate of 1.6% for former daily users of
SLT (and former daily smokers) in Rajasthan
reported in the GATS-1.

A national tobacco quitline was started in May
2016 in India. Of the 5179 callers who registered
during the first year (Kumar et al., 2018), 3169
(61.2%) were SLT users and 644 (12.4%) were dual
users. When the dual users were excluded, 41% of
SLT users successfully quit (complete abstinence
for > 3-4 weeks). After the national quitline
number was included on tobacco packages, from
September 2018, the percentage of callers who
were SLT users increased from 51.1% to 70.7%,
the number of tobacco users registering with the
quitline increased 3.3-fold, and the number of

2018; Cho et al., 2020).

In July 1992, the United States Congress
enacted the Alcohol, Drug Abuse, and Mental
Health Administration Reorganization Act
(Public Law 102-321). Through the Synar
Amendment to this law, the sale or distribu-
tion of any form of tobacco to minors (aged
< 18 years) was prohibited. The 2014 Annual
Synar Report in 50 states and 8 jurisdictions
reported a decrease in the sales of all tobacco to
minors (aged < 18 years), from 40.1% in 1997 to
9.6% in 2013 (national weighted averages). Also,
the states that fined retailers for selling tobacco
to minors had fewer violations of the Synar
Amendment (SAMHSA, 2014).

(i)  Bans on smokeless tobacco products

This section discusses studies that reported
the impact of the prohibition of sale, manufac-
ture, and importation of SLT on its consumption
and the quit intentions of users, in some high-
burden countries (i.e. those with > 1 million users
or a prevalence of > 10% in males or females)
(Mehrotra et al., 2017).

Among the high-burden countries, Thailand
was the first to impose a ban on the importa-
tion of SLT, in 1992, and the country undertook
stringent measures for compliance with the ban.
The tobacco control programme in Thailand
contributed to a decrease in the prevalence of
SLT use in adults from 3.9% (1.3% in men and
6.3% in women) in 2009 (WHO Regional Office
for South-East Asia, 2009b) to 3.2% (1.1% in men
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Table 3.16 Impact of the gutka ban on the prevalence of gutka use in India?

Reference Prevalence of gutka use (%) Relative change in
Location prevalence of use (%)
Before the ban: GATS-1° After the ban: GATS-2b
(2009-2010) (2016-2017)
Overall Men Women Overall Men Women Overall Men Women
MOHFW and IIPS (2010); 8.2 13.1 2.9 6.8 10.8 2.7 -17.1 -17.6 -6.9
TISS and MOHFW (2017)
India

GATS, Global Adult Tobacco Survey.
2The gutka ban was implemented in 2012.

b Repeated cross-sectional household survey of individuals aged > 15 years, with a multistage, geographically clustered sample design.

and 5.2% in women) in 2011 (WHO Regional
Office for South-East Asia, 2011) and 2.1% in 2017
(National Statistical Office of Thailand, 2017).

In India, a central law in 2011 prohibited
tobacco or nicotine from being used in any
food products (MOHEW, 2011c), which led to a
subsequent statewise ban on the manufacture,
storage, and sale of gutka. A resultant decrease
was observed in the prevalence of gutka use,
from 8.2% in the GATS-1 to 6.8% in the GATS-2
(Table 3.16). However, gutka continued to be
available illegally, including near educational
institutions (Pimple et al., 2014).

A study conducted in 2014 to assess the impact
of the gutka ban in the Indian states of Assam,
Bihar, Gujarat, Karnataka, Madhya Pradesh,
Maharashtra, Odisha, and Delhi (National
Capital Region) revealed that 92% of the popu-
lation supported the ban and 99% agreed that
it was good for the youth of the country (WHO
Regional Office for South-East Asia, 2014).
Interviews with 1001 current and former users
of gutka revealed that 49% of current users had
reduced their consumption and the remaining
51% had attempted to stop using gutka in the
previous year. About 41-88% of respondents
across the different states reported quitting gutka
use as a result of the ban.
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A study in Maharashtra, India, in 68 gutka
users (Mishra et al., 2014) found that since the
ban, 24% had quit gutka use, 56% had reduced
their consumption, and 21% had not changed
their consumption; none of the participants
reported an increase in their use of gutka. Some
respondents had turned to products that are
custom-made by vendors and contain similar
ingredients (e.g. mawa, betel quid) or to another
commercially available SLT product (khaini).

A study conducted in Andhra Pradesh, India,
in 368 gutka users (Reddy et al., 2016) reported
that most of the users (81.5%) had tried to quit
gutka use and 29.9% of the users had turned to
other forms of SLT products, most commonly
mawa (51.8%). Also, 62.2% of the users reported
that gutka was still available commercially in the
form of two separate sachets, one of paan masala
and the other of tobacco.

In Bhutan, despite a comprehensive ban on
the cultivation, manufacture, distribution, and
sale of tobacco since 2004, the prevalence of use
of tobacco, especially SLT, is high. A cross-sec-
tional analysis of the nationally representa-
tive Noncommunicable Disease Risk Factors
Surveillance STEPS Survey 2014 in 2820 adults
in Bhutan showed a high prevalence of SLT use
(19.7%; 95% CI, 16.5-22.9%), especially in males,
younger individuals, and people who consumed
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alcohol (Gurung et al., 2016). An increase in SLT
use in adolescents was also noted in the GYTS
in Bhutan, from 18.8% in 2006 to 30.3% in 2013
(WHO Regional Office for South-East Asia,
2015).

Since 1992, there has been a ban on the sale
of tobacco for oral use (i.e. snus) in the EU except
in Sweden (Delhomme, 2019). From 2001, the
European Commission reaffirmed that the EU
Member States were prohibited from placing
tobacco for oral use on the market (Article 8 of
Directive 2001/37/EC) (European Parliament,
2001). However, this ban has been evaded
through online sale and promotion of snus in the
EU (Peeters and Gilmore, 2013).

()  Overall tobacco control policy and Article
20: Research, surveillance, and exchange of
information on smokeless tobacco

Standard, nationally representative surveys
designed to measure tobacco use and the impact
of tobacco control policies in countries in an
internationally comparable way were devel-
oped jointly by the United States Centers for
Disease Control and Prevention and WHO.
These surveys include the GYTS, the GSPS, the
Global Health Professions Student Survey, and
the GATS, which together make up the Global
Tobacco Surveillance System.

The GATS is a household survey that is
administered in male and female individuals
aged > 15 years. A few of the countries with a
high SLT burden in the WHO South-East Asia
Region, such as Bangladesh, India, and Thailand,
have completed two rounds of the GATS since
2009 (WHO Regional Office for South-East
Asia, 2009a, b, 2011; MOHFW and IIPS, 2010;
TISS and MOHFW, 2017; Bangladesh Bureau
of Statistics and National Tobacco Control Cell,
2019) (Table 3.17). In all three countries, the prev-
alence of SLT use decreased significantly between
the GATS-1 and the GATS-2: in Bangladesh,
from 27.2% in 2009 to 20.6% in 2017; in India,
from 25.9% in 2009-2010 to 21.4% in 2016-2017;

and in Thailand, from 3.9% in 2009 to 3.2%
in 2011 (Suliankatchi Abdulkader et al., 2019)
(Table 3.17). After the GATS-1 in Bangladesh,
pictorial health warnings were introduced that
covered 50% of SLT packages, anti-SLT media
campaigns were conducted, direct marketing of
SLT was prohibited, and taxation of SLT prod-
ucts increased (Bangladesh Bureau of Statistics
and National Tobacco Control Cell, 2019). In
India, the ban on the manufacture and sale of
gutka was implemented in 2012. In Thailand,
since 2009 pictorial health warning labels are
also required on packaging of shredded tobacco
products (used as SLT) (WHO Regional Office
for South-East Asia, 2011).

The GYTSisaschool-based survey of students
aged 13-15 years. Between 2007 and 2013, the
prevalence of current SLT use did not change
significantly in Bangladesh, India, or Myanmar,
but the prevalence increased significantly in
Bhutan and Nepal. During this period, there was
either an absence of effective policies focusing on
SLT control or a lack of enforcement of policies in
these countries. For instance, in India, where the
Cigarettes and Other Tobacco Products Act was
enacted in 2004, a few court cases by the tobacco
industry prevented adequate implementation
of the legislation for several years. In Nepal, a
tobacco control policy was enacted in 2010, but
litigation by the tobacco industry continued until
2014 (Sinha et al., 2014).

From 2010, the Tobacco Control Act of
Bhutan (Parliament of Bhutan, 2010) prohibited
the cultivation, manufacture, sale, and supply
of tobacco products; it remained in effect until
2020 (Wangdi and Gyeltshen, 2020). Awareness
programmes on the dangers of tobacco were also
undertaken in Bhutan (Tshering et al., 2021). In
Sri Lanka, from 2006, the tobacco control law
prohibited the sale of tobacco to minors (aged
< 21 years) (Sinha et al., 2014). In Nepal, tobacco
control laws in 2011 required graphic health
warnings covering 75% of both the front and
the back of the package for all tobacco products;
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Table 3.17 Reduction in prevalence of smokeless tobacco use in adults after policy interventions in selected countries

Reference GATS-1# GATS-2? Reduction in Policies and population-level
Location prevalence of SLT use® interventions
Year Prevalence of Year Prevalence of (relative change) (%)
No. of SLT use® (%) No. of SLT use® (%) Overall (men; women)
households Overall (men; households Overall (men;
surveyed women) surveyed women)
WHO Regional 2009 27.2 (26.4; 27.9) 2017 20.6 (16.2;24.8) —24.1* (-38.6%; -11.3) Pictorial health warnings to cover
Office for South- 10 751 14 880 *P<0.05 50% of SLT packages, anti-SLT media
East Asia (2009a); campaigns; marketing of SLT prohibited,
Bangladesh Bureau and increased taxation of SLT products,
of Statistics and verified by tax stamp
National Tobacco
Control Cell (2019)
Bangladesh
MOHFW and IIPS 2009-2010 25.9 (32.9; 18.4) 2016-2017 21.4 (29.6; 12.8) -17.4 (-10.0; -30.4) Manufacture and sale of gutka and
2010); TISS and 69 296 77 170 P <0.01 paan masala containing tobacco or
MOHFW (2017) nicotine banned by nearly all states by
India 2012 under national law; taxes on SLT
increased marginally; public awareness
campaigns on SLT in different media; in
2012, tobacco use in films was regulated;
in 2016, pictorial health warnings were
enlarged to 85% of both principal display
areas on packages
WHO Regional 2009 3.9(1.3;6.3) 2011 3.2 (1.1;5.2) -17.2 (-18.0; —17.0) Pictorial health warnings and text
Office for South-East 22 768 20922 P <0.05 warnings on tobacco packages; taxation

Asia (2009b, 2011
Thailand

GATS, Global Adult Tobacco Survey; SLT, smokeless tobacco.
» Repeated cross-sectional household survey of individuals aged > 15 years, with a multistage, geographically clustered sample design.
b SLT use includes use of SLT only and SLT use plus smoking; prevalence of current use includes daily and occasional use.
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this was implemented in 2014 (Sinha et al., 2014).
In Myanmar, tax rates for tobacco products,
including SLT, increased in 2012 and again in
2015 (World Bank Group, 2020), and from 2016
the size of health warnings on SLT and smoked
tobacco products was increased to 75% of both
the front and the back of the package (Tun et al.
2017; Campaign for Tobacco-Free Kids, 2021),

After 2014, the prevalence of SLT use in youth
decreased in four countries with a high SLT
burden: in Bhutan, from 21.6% in 2013 (Sinha
et al., 2014; WHO Regional Office for South-East
Asia, 2015) to 12.5% in 2019 (WHO Regional
Office for South-East Asia, 2020); in India, from
14.0% in 2003 to 4.1% in 2019 (MOHFW and
[IPS, 2019); in Myanmar, from 9.8% in 2011
(Sinha et al., 2014) to 5.7% in 2016 (Tun et al.
2017); and in Sri Lanka, from 8.5% in 2011 to
2.4% in 2015 (WHO Regional Office for South-
East Asia, 2016) (Table 3.18). In Bhutan in the
GYTS 2019, 87.1% of current SLT users wanted
to stop using it right away. In Bhutan, according
to law, tobacco cannot be cultivated and tobacco
products cannot be produced. Although tobacco
products can be imported for personal consump-
tion, there are limits on the amounts, and impor-
tation is prohibited for minors (aged < 18 years).
The advertisement, promotion, and sponsor-
ship of tobacco are banned, except for brand
stretching (WHO Regional Office for South-East
Asia, 2020).

A survey was conducted in two waves, in
2009 and 2010, in 755 school personnel in 72 state
government schools in Bihar, India (Gupta et al.,
2014a). The reported prevalence of current use of
tobacco (mainly SLT) was 35.5% (48.0% in men
and 11.3% in women), which was much lower
than the prevalence of 77.4% previously reported
in the GSPS 2000. Use of lal dant manjan (red
tooth powder) was considered as use of a tobacco
product in the GSPS 2000 but not in this school
study, because the inclusion of tobacco in any oral
hygiene products was prohibited by a government
order. If use of lal dant manjan was included as

tobacco use in the school survey, the prevalence
of tobacco use would increase to 53.9%, which
is still substantially lower than the prevalence in
the GSPS 2000 (Gupta et al., 2014a).

(k) Modelling the impact of a set of policies
using available data

In a study conducted in Minnesota (USA),
Levy et al. (2019) estimated the effect of tobacco
control policies implemented in 1993-2018 on
SLT use using a previous SimSmoke model,
updated and extended to incorporate SLT use
(both use of SLT only and dual use) (Table 3.19).
The SimSmoke model projected that the prev-
alence of SLT use in men would decrease from
3.9% in 1993 to 2.6% in 2015 and to 2.5% in
2018. In addition, compared with no new poli-
cies implemented after 1993, the model projected
that the prevalence of SLT use in men would
decrease to 2.9% in 2040 (Levy et al., 2019). The
Minnesota Adult Tobacco Survey conducted in
2014 reported only a slight decrease in the prev-
alence of SLT use, to 3.6% (Boyle et al., 2015); this
was contradictory to the decrease predicted by
the model.

The SimSmoke model was also used to assess
the effect of past tobacco control policies and to
project the effect of future policies on the preva-
lence of snus use (and smoking) in Sweden (Near
etal., 2014; Table 3.20). The model predicted that
if all of the policies were implemented, the prev-
alence of use of snus only would decrease from
14.6% in 2010 to 10.4% in 2040 in men and from
3.3% in 2010 to 2.8% in 2040 in women. Overall,
the study showed that a combination of the poli-
cies would have a greater impact on the preva-
lence of SLT use than a single policy. According
to a survey in 2010, the overall prevalence of SLT
use [SLT product not specified] in Sweden was
12.3% (20.7% in men and 3.5% in women) (Leon
et al., 2016).
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Table 3.18 Reduction in prevalence of smokeless tobacco use in students aged 13-15 years after policy interventions in
selected countries

Reference Earlier GYTS® Later GYTS® Reduction in Policies and population-level interventions
Location prevalence of
Year Prevalence of SLT Year  Prevalence of SLT use® (relative

use® (%) SLT useb (%) change (%)

Overall (boys; Overall (boys; Overall (boys;

girls) girls) girls)
MOHFW and ITPS 2003 14.0 (18.0; 7.9) 2019 4.1 -70.7 Cigarettes and Other Tobacco Products Act (COTPA)
(2019) in 2004; ban on the manufacture and sale of gutka in
India 2012
Sinha et al. (2014); 2013 21.6 (25.0; 18.9) 2019 12.5(17.0; 8.1) —42.1 (-32.0; =57.1)  Tobacco Control Amendment Act of 2012 to the
WHO Regional Office Tobacco Control Act of Bhutan of 2010; Tobacco
for South-East Asia Control Rules and Regulations 2013. The rules prohibit
(2020) minors (aged < 18 years) from importing tobacco or
Bhutan tobacco products, even for personal consumption.

However, SLT is available and accessible to youth
Sinha et al. (2014); 2011 9.8 (15.2; 4.0) 2016 5.7 (11.0; 1.5) —41.8 (-27.6; —62.5)  From 2016, the size of health warnings on SLT and
Tun et al. (2017); smoked tobacco products was increased to 75% of the
Campaign for front and back of the package
Tobacco-Free Kids
2021)
Myanmar
Sinha et al. (2014); 2011 8.5 (13.0; 4.1) 2015 2.4 (4.2;0.5) -71.8 (-67.7; =87.8)  'The school curriculum has contained lessons on the
WHO Regional Office harmfulness of tobacco use (mainly smoking) for
for South-East Asia several years, before these surveys
2016)

Sri Lanka

GYTS, Global Youth Tobacco Survey; SLT, smokeless tobacco.
a Repeated cross-sectional national school-based, self-administered survey of students aged 13-15 years, with a two-stage sample design.
b SLT use includes use of SLT only and SLT use plus smoking; prevalence of current use includes daily and occasional use.
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Table 3.19 Modelling projections of the impact of tobacco control policies on prevalence of smokeless tobacco use in men in
Minnesota (USA) for 1993-2040

Reference Study design Tobacco control policies Prevalence of SLT use in men® (%)
Location
Actual Projection
Best (lower, upper)®
1993 2018 2040
Levy etal. (2019) SimSmoke modelling to estimate the Policies remaining at 1993 levels 39 3.2(3.2,3.2) 2.9(2.9,2.9)
Minnesota impact of policies on SLT use All policies (cumulative) 3.9 2.5(2.8,2.2) 2.1(2.4,1.8)
(UsA) 11’ ;;130‘12 gigomes included in model:  pyice policies 3.9 2.8(2.9,2.6) 2.5(2.6,2.3)
Used data from the 1993 Tobacco Use Smoke-free air policies . 39 3.2(3.2,3.1) 2.8(2.9,2.8)
Supplement and information on state Tobacco control expenditure by state 3.9 3.1(3.2,3.1) 2.8(2.8,2.8)
policies Cessation treatment 3.9 3.1(3.1,3.0) 2.8(2.8,2.7)
Health warnings policies 3.9 3.2(3.2,3.1) 2.8(2.9,2.8)
Youth access policies 3.9 3.1(3.2,3.1) 2.7 (2.8,2.6)

SLT, smokeless tobacco.
2 According to the model, projected prevalence rates for SLT use in women were not affected by the policies.
b Estimates are given in terms of the best estimate and the lower and upper bounds based on the policy evaluation literature.
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Table 3.20 Modelling projections of the impact of tobacco control policies on prevalence of snus

use in Sweden

Reference Study design Tobacco control policies Prevalence of use of snus only (%)
Location Projections for 2010-2040
Men Women
2010 2011 2020 2040 2010 2011 2020 2040
Nearetal. SimSmoke Status quo 14.6 14.5 144 135 33 3.3 3.5 3.6
(2014) modelling Newly implemented policies?
Swetan el Raise excise taxes to 70% of ~ 14.6 134 131 119 33 3.0 31 3.1
the impact of retail price
policies on Complete smoke-free 146 145 144 135 33 33 35 36
prevalence of ) .
use of snus only Comprehensive marketing 146 144 142 133 33 3.3 3.4 3.5
Used data from 030
the Health on High-intensity tobacco 14.6 14.1 13.8 129 3.3 3.2 3.3 34
Equal Terms control campaign
of the National ~ Strong health warnings 146 145 143 134 33 3.3 3.4 3.5
Public Health Strong youth access 146 145 141 128 3.3 33 34 3.4
Survey for enforcement
2004-2010 Cessation treatment policies ~ 14.6 145 142 133 33 33 34 35
All of the above policies 14.6 127  12.0 104 33 2.9 2.9 2.8

implemented

2 New policies implemented at levels consistent with the World Health Organization Framework Convention on Tobacco Control (WHO FCTC)

in 2010 and maintained at the same level until 2040.

3.4.2 Control policies for areca nut products
(including betel quid)

Areca nut is cultivated and consumed mainly
in South and South-East Asia. In the past few
decades (1994-2019), there have been increases
in the global production, which is highest
in India, followed by Bangladesh, Indonesia,
Myanmar, and Taiwan (China), and in areca
nut consumption and trade (FAO, 2021). The
increase in consumption of areca nut in different
forms has led to high incidence rates of oral
cancers and oral potentially malignant disorders,
especially in India (Gupta et al., 2014b), Hunan
(China) (Zhou et al., 2019), Taiwan (China) (Su
et al., 2020), Bhutan, Myanmar, Nepal, Papua
New Guinea, Pakistan, Sri Lanka, and various
South Pacific islands such as Guam (USA) and
the Solomon Islands (Gunjal et al., 2020). This, in
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turn, has led to the adoption in several countries
over the past several decades of policies designed
to control use of areca nut (Table 3.21).

Areca nut control policies began in Thailand
in 1940 with a campaign promoted by the prime
minister to discourage betel quid chewing,
showing that streets stained with red juice from
spitting were dirty and unhygienic, and prohib-
iting betel quid chewing on government prem-
ises (Thai Cultural Encyclopedia Foundation,
1999). Currently, the most common policy to
curb areca nut consumption as well as SLT use is
a ban on spitting in public places; this has been
adopted by several countries, most recently in
India during the COVID-19 pandemic (Gunjal
et al., 2020; The Economic Times, 2020; Yang
et al., 2020). The next most common policy is a
ban on betel quid chewing in certain places, such
as government offices, schools, and hospitals,
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Table 3.21 Major areca nut control policies and where they have been adopted

Policy*

Locations

Ban on spitting in public places

Bhutan, Myanmar, Papua New Guinea, India (by the railways

only), Taiwan (China), Hangzhou City (China)

Ban on chewing betel quid in certain places

Myanmar (in or near government offices, schools, and hospitals),

Sri Lanka, Taiwan (China) (in the military and in some
workplaces)

Ban on advertising of areca nut products

Ban on manufacture and/or sale of certain areca nut
products

Hunan Province (China)

India, Sindh Province (Pakistan), Xiamen in Fujian Province
(China), Myanmar

Text warnings on packages of areca nut products India

Betel quid cessation programmes Taiwan (China)

Mass media awareness programmes Myanmar, Taiwan (China)
Plantation programme Taiwan (China)

Oral mucosal screening programme Taiwan (China)

*In most countries, betel quid usually also contains tobacco.

Compiled by the Working Group, with data from Vital Strategies (2017); Zhou et al. (2019); Gunjal et al. (2020); The Economic Times (2020);

Yang et al. (2020); Zhao and Davey (2020).

in the military, or in certain other workplaces
(Gunjal et al., 2020). There have also been mass
media awareness programmes about the dangers
of betel quid chewing in Taiwan (China) (Yang
et al., 2020) and in Myanmar (Vital Strategies,
2017). Currently, Taiwan (China) has the highest
number of areca nut control policies, followed by
Myanmar and India.

In Taiwan (China), a national areca nut
and betel quid cessation programme has been
implemented since the late 1990s (Yang et al.,
2020). From 1997, 3 December was declared
Areca Prevention Day, to raise awareness of
the carcinogenicity of areca nut through mass
media communication, school programmes,
and health-care providers. The government and
nongovernmental organizations have created
areca nut-free environments to promote healthy
behaviour and support a reduction in use of betel
quid and areca nut in the community. Beginning
in 2014 in Taipei (Hsu, 2014), spitting of betel
quid juice in public places has been prohibited
under the Waste Disposal Act and enforced by

the Environmental Protection Administration
(Yang et al., 2020). Support for areca nut cessa-
tion has been implemented with culturally sensi-
tive educational materials, especially in high-risk
communities and workplaces. An oral mucosal
screening programme is available for chewers,
former chewers, and smokers (Yang et al., 2020).
Also, clothing restrictions have been introduced
for the previously scantily clad young women
(called “betel quid beauties”) who sell areca nut at
neon-lit stalls that are frequented by taxi drivers,
truck drivers, and other workers (Nylander,
2016). In 2014, the Council of Agriculture intro-
duced a plantation programme that helped areca
nut growers change to other cash crops; this led
to a reduction of 5% in the area cultivated and of
18% in production. Since the start of such areca
nut prevention efforts, the prevalence of betel
quid chewing in adults (aged > 18 years) has
decreased steadily in all age groups, from about
45% in 2007 to about 5% in 2018. Also, the annual
incidence rate of oral cancer has plateaued since
2009 at just more than 42 per 100 000 people,
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after increasing for several decades (Yang et al.,
2020).

In India, there is a provision under the Food
Safety and Standards Act, 2006 (Ministry of
Law and Justice, 2006) for the prohibition of
the manufacture, storage, distribution, or sale
of any article of food product for up to 1 year.
This has been used in some states to prohibit
paan masala (primarily see table containing
areca nut). There is also a restriction on the
use of anticaking agents, such as magnesium
carbonate, in food products (MOHEFW, 2011a).
This restriction has been used in some states to
ban paan masala, which invariably contains
magnesium carbonate. Also, since 1990, pack-
ages of paan masala and supari have text health
warnings (MOHFW, 2011b; NIHFW, 2014).
Gutka, which consists of areca nut with tobacco,
has been banned statewise in India since 2012
(Gunjal et al., 2020).

In China, the first step towards regulating
areca nut was a 2019 ban on advertising of areca
nut products by companiesbased in Hunan (Zhou
etal.,2019). Also, another city in China (Xiamen,
in Fujian Province) adopted a specific anti-areca
nut policy that banned the production, sale, and
use of areca nut (Zhao and Davey, 2020).

References

Abakar MAA, Omer AAI Yousif AMM (2020). The effect
of Sudanese smokeless tobacco (toombak) using on oral
microbiota. bioRxiv. doi:10.1101/2020.04.03.023408

AbbasSM, Alam AY, Usman M, Siddiqi K (2014). Smokeless
tobacco consumption in a multi-ethnic community
in Pakistan: a cross-sectional study. East Mediterr
Health ]. 20(6):385-90. do0i:10.26719/2014.20.6.385
PMID:24960515

Adkison SE, Bansal-Travers M, Smith DM, O’Connor
RJ, Hyland AJ (2014). Impact of smokeless tobacco
packaging on perceptions and beliefs among youth,
young adults, and adults in the U.S: findings from an
internet-based cross-sectional survey. Harm Reduct ].
11(1):2. doi:10.1186/1477-7517-11-2 PMID:24433301

Agaku IT, Filippidis FT, Vardavas CI, Odukoya OO,
Awopegba AJ, Ayo-Yusuf OA, etal. (2014). Poly-tobacco

282

use among adults in 44 countries during 2008-2012:
evidenceforanintegrativeand comprehensiveapproach
in tobacco control. Drug Alcohol Depend. 139:60-70.
doi:10.1016/j.drugalcdep.2014.03.003 PMID:24685560

Ahluwalia HS, Duguid JB (1966). Malignant tumours in
Malaya. Br ] Cancer. 20(1):12-5. doi:10.1038/bjc.1966.2
PMID:5949191

Ahuja SC, Ahuja U (2011). Betel leaf and betel nut in India:
history and uses. Asian Agri-hist. 15(1):13-35.

Al-Tayar BAS, Tin-Oo MM, Sinor MZ, Abdikarim M,
Al-Akhali M (2017). Oral melanosis and severe perio-
dontitis in toombak users: a case report. Eur ] Med Case
Rep. 2(1):9-11. doi:10.24911/ejmcr/1/35

Alemi Q, Stempel C, Montgomery S (2021). Prevalence
and social determinants of tobacco use in Afghanistan.
Int Health. 13(1):3-12. doi:10.1093/inthealth/ihaa010
PMID:32304214

AliR,LoneyT, Al-HouqaniM, Blair I, AzizF, Al DhaheriS,
etal. (2020). Cigarette smoking and smokeless tobacco
use among male south Asian migrants in the United
Arab Emirates: a cross-sectional study. BMC Public
Health. 20(1):815. doi:10.1186/s12889-020-08942-9
PMID:32473627

Almahdi HM, Ali RW, Nasir EF (2020). Exposure to the
advertisement of toombak at the point-of-sale among
adolescentsin Khartoum State, Sudan: a cross-sectional
study. Tob Prev Cessat. 6:19. doi:10.18332/tpc/115800
PMID:32548356

Amarasinghe AAHK, Usgodaarachchi US, Johnson NW,
Warnakulasuriya S (2018). High prevalence of life-
style factors attributable for oral cancer, and of oral
potentially malignant disorders in rural Sri Lanka.
Asian Pac ] Cancer Prev. 19(9):2485-92. d0i:10.22034/
APJCP.2018.19.9.2485 PMID:30256041

Anantha N, Nandakumar A, Vishwanath N, Venkatesh
T, Pallad YG, Manjunath P, et al. (1995). Efficacy of
an anti-tobacco community education program in
India. Cancer Causes Control. 6(2):119-29. doi:10.1007/
BF00052772 PMID:7749051

Ansara DL, Arnold F, Kishor S, Hsia J, Kaufmann R
(2013). Tobacco use by men and women in 49 coun-
tries with demographic and health surveys. DHS
Comparative Reports No. 31. Calverton (MD), USA:
ICF International. Available from: https://dhsprogram.
com/publications/publication-cr31-comparative-
reports.cfm.

Arora M, Reddy KS, Stigler MH, Perry CL (2008).
Associationsbetweentobaccomarketinganduseamong
urban youth in India. Am J Health Behav. 32(3):283-94.
doi:10.5993/AJHB.32.3.6 PMID:18067468

ASH (2019). Tobacco and ethnic minorities. London,
UK: Action on Smoking and Health. Available from:
https://ash.org.uk/wp-content/uploads/2019/08/
ASH-Factsheet Ethnic-Minorities-Final-Final.pdf.

Atkinson L, Chester IC, Smyth FG, Ten Seldam RE]
(1964). Oral cancer in New Guinea: a study in



http://dx.doi.org/10.1101/2020.04.03.023408
http://dx.doi.org/10.26719/2014.20.6.385
http://www.ncbi.nlm.nih.gov/pubmed/24960515
http://dx.doi.org/10.1186/1477-7517-11-2
http://www.ncbi.nlm.nih.gov/pubmed/24433301
http://dx.doi.org/10.1016/j.drugalcdep.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24685560
http://dx.doi.org/10.1038/bjc.1966.2
http://www.ncbi.nlm.nih.gov/pubmed/5949191
http://dx.doi.org/10.24911/ejmcr/1/35
http://dx.doi.org/10.1093/inthealth/ihaa010
http://www.ncbi.nlm.nih.gov/pubmed/32304214
http://dx.doi.org/10.1186/s12889-020-08942-9
http://www.ncbi.nlm.nih.gov/pubmed/32473627
http://dx.doi.org/10.18332/tpc/115800
http://www.ncbi.nlm.nih.gov/pubmed/32548356
http://dx.doi.org/10.22034/APJCP.2018.19.9.2485
http://dx.doi.org/10.22034/APJCP.2018.19.9.2485
http://www.ncbi.nlm.nih.gov/pubmed/30256041
http://dx.doi.org/10.1007/BF00052772
http://dx.doi.org/10.1007/BF00052772
http://www.ncbi.nlm.nih.gov/pubmed/7749051
https://dhsprogram.com/publications/publication-cr31-comparative-reports.cfm
https://dhsprogram.com/publications/publication-cr31-comparative-reports.cfm
https://dhsprogram.com/publications/publication-cr31-comparative-reports.cfm
http://dx.doi.org/10.5993/AJHB.32.3.6
http://www.ncbi.nlm.nih.gov/pubmed/18067468
https://ash.org.uk/wp-content/uploads/2019/08/ASH-Factsheet_Ethnic-Minorities-Final-Final.pdf
https://ash.org.uk/wp-content/uploads/2019/08/ASH-Factsheet_Ethnic-Minorities-Final-Final.pdf
http://.

Oral cancer screening

demography and etiology. Cancer. 17(10):1289-98.
d0i:10.1002/1097-0142(196410)17:10<1289::AID-CN-
CR2820171011>3.0.CO;2-E PMID:14236762

Aubin HJ, Luquiens A, Berlin I (2014). Pharmacotherapy
for smoking cessation: pharmacological principles and
clinical practice. Br J Clin Pharmacol. 77(2):324-36.
doi:10.1111/bcp.12116 PMID:23488726

Banerjee SC, Ostroft JS, Bari S, D’Agostino TA, Khera M,
Acharya S, et al. (2014). Gutka and tambaku paan use
among South Asian immigrants: a focus group study. ]
Immigr Minor Health. 16(3):531-9. d0i:10.1007/s10903-
013-9826-4 PMID:23579964

Bangladesh Bureau of Statistics and National Tobacco
Control Cell (2019). Global Adult Tobacco Survey
Bangladesh Report 2017. Dhaka, Bangladesh. Available
from:  https://ntcc.gov.bd/ntcc/uploads/editor/files/
GATS%20Report%20Final-2017 20%20MB.PDE.

Bergen AW, Caporaso N (1999). Cigarette smoking. ] Natl
Cancer Inst. 91(16):1365-75. d0i:10.1093/inci/91.16.1365
PMID:10451441

Bhan N, Karan A, Srivastava S, Selvaraj S, Subramanian
SV, Millett C (2016). Have socioeconomic inequalities
in tobacco use in India increased over time? Trends
from the National Sample Surveys (2000-2012).
Nicotine Tob Res. 18(8):1711-8. doi:10.1093/ntr/ntw092
PMID:27048274

Bhat SJS, Blank MD, Balster RL, Nichter M, Nichter
M (2010). Areca nut dependence among chewers
in a South Indian community who do not also use
tobacco. Addiction. 105(7):1303-10. doi:10.1111/1.1360-
0443.2010.02952.x PMID:20642513

Bincy M, Vidhubala E, Priyadharshini R (2018). Does 85%
pictorial health warning on the tobacco products have
the impact among tobacco users in India? Tob Induc
Dis. 16(Suppl 1):A758. doi:10.18332/tid/84498

Bissessur S, Naidoo S (2009). Areca nut and tobacco
chewing habits in Durban, KwaZulu Natal. SADJ.
64(10):460-3. PMID:20306864

BlecherE, Liber AC, Chaussard M, Fedewa S (2014). Market
structures, socioeconomics, and tobacco usage patterns
in Madagascar. Nicotine Tob Res. 16(Suppl 1):556-64.
doi:10.1093/ntr/ntt020 PMID:23703733

Bonnechére B, Cissé K, Millogo T, Ouédraogo GH,
Garanet F, OQuedraogo MA, et al. (2019). Tobacco use
and associated risk factors in Burkina Faso: results
from a population-based cross-sectional survey. BMC
Public Health. 19(1):1466. doi:10.1186/s12889-019-
7826-6 PMID:31694594

Boyle RG (1992). Smokeless tobacco cessation with nico-
tine replacement: a randomized clinical trial. Diss
Abstr Int. 54(3):825.

Boyle RG, Amato MS, Rode P, Kinney AM, St Claire AW,
Taylor K (2015). Tobacco use among Minnesota adults,
2014. Am ] Health Behav. 39(5):674-9. do0i:10.5993/
AJHB.39.5.9 PMID:26248177

Buente W, Dalisay F, Pokhrel P, Kramer HK, Pagano I
(2020). An Instagram-based study to understand betel
nut use culture in Micronesia: exploratory content anal-
ysis. ] Med Internet Res.22(7):13954. d0i:10.2196/13954
PMID:32673220

Cahill K, Stead LF, Lancaster T (2012). Nicotine
receptor partial agonists for smoking cessation.
Cochrane Database Syst Rev. 18(4):CD006103.
doi:10.1002/14651858.CD006103.pub6 PMID:22513936

Cahill K, Stevens S, Perera R, Lancaster T (2013).
Pharmacological interventions for smoking cessa-
tion: an overview and network meta-analysis.
Cochrane Database Syst Rev. 2013(5):CD009329.
d0i:10.1002/14651858.CD009329.pub2 PMID:23728690

Campaign for Tobacco-Free Kids (2021). Legislation
by country: Mpyanmar. Tobacco control laws.
Washington (DC), USA. Available from: https:/
www.tobaccocontrollaws.org/legislation/country/
myanmar/pl-health-warnings.

Carr AB, Ebbert J (2012). Interventions for tobacco cessa-
tion in the dental setting. Cochrane Database Syst Rev.
2012(6):CD005084. doi:10.1002/14651858.CD005084.
pub3 PMID:22696348

Chaffee BW, Couch ET, Gansky SA (2018). Adolescents’
smokeless tobacco susceptibility by perceived profes-
sional baseball players’ use. ] Public Health Dent.
78(1):5-8. doi:10.1111/jphd.12228 PMID:28590522

Changrani J, Gany FM, Cruz G, Kerr R, Katz R (2006).
Paan and gutka use in the United States: a pilot study
in Bangladeshi and Indian-Gujarati immigrants in
New York City. ] Immigr Refug Stud. 4(1):99-110.
doi:10.1300/J500v04n01 07 PMID:17492057

Chher T, Hak S, Kallarakkal TG, Durward C, Ramanathan
A, Ghani WMN, et al. (2018). Prevalence of oral cancer,
oral potentially malignant disorders and other oral
mucosal lesions in Cambodia. Ethn Health. 23(1):1-15.
doi:10.1080/13557858.2016.1246431 PMID:27781495

Cho SM, Saw YM, Latt NN, Saw TN, Htet H, Khaing M,
et al. (2020). Cross-sectional study on tobacco adver-
tising, promotion and sponsorship (TAPS) and viola-
tions of tobacco sale regulations in Myanmar: do these
factorsaffect current tobacco use among Myanmar high
school students? BMJ Open. 10(2):e031933. doi:10.1136/
bmjopen-2019-031933 PMID:32054624

Choi K, Fabian LE, Brock B, Engman KH, Jansen J,
Forster JL (2014). Availability of snus and its sale
to minors in a large Minnesota city. Tob Control.
23(5):449-51. doi:10.1136/tobaccocontrol-2012-050719
PMID:23303287

Coe JW, Brooks PR, Vetelino MG, Wirtz MC, Arnold
EP, Huang J, et al. (2005). Varenicline: an a4p2 nico-
tinic receptor partial agonist for smoking cessation.
] Med Chem. 48(10):3474-7. do0i:10.1021/jm050069n
PMID:15887955

Cooper BR, Hester T], Maxwell RA (1980). Behavioral
and Dbiochemical effects of the antidepressant

283


http://dx.doi.org/10.1002/1097-0142(196410)17:10<1289::AID-CNCR2820171011>3.0.CO;2-E
http://dx.doi.org/10.1002/1097-0142(196410)17:10<1289::AID-CNCR2820171011>3.0.CO;2-E
http://www.ncbi.nlm.nih.gov/pubmed/14236762
http://dx.doi.org/10.1111/bcp.12116
http://www.ncbi.nlm.nih.gov/pubmed/23488726
http://dx.doi.org/10.1007/s10903-013-9826-4
http://dx.doi.org/10.1007/s10903-013-9826-4
http://www.ncbi.nlm.nih.gov/pubmed/23579964
https://ntcc.gov.bd/ntcc/uploads/editor/files/GATS%20Report%20Final-2017_20%20MB.PDF
https://ntcc.gov.bd/ntcc/uploads/editor/files/GATS%20Report%20Final-2017_20%20MB.PDF
http://dx.doi.org/10.1093/jnci/91.16.1365
http://www.ncbi.nlm.nih.gov/pubmed/10451441
http://dx.doi.org/10.1093/ntr/ntw092
http://www.ncbi.nlm.nih.gov/pubmed/27048274
http://dx.doi.org/10.1111/j.1360-0443.2010.02952.x
http://dx.doi.org/10.1111/j.1360-0443.2010.02952.x
http://www.ncbi.nlm.nih.gov/pubmed/20642513
http://dx.doi.org/10.18332/tid/84498
http://www.ncbi.nlm.nih.gov/pubmed/20306864
http://dx.doi.org/10.1093/ntr/ntt020
http://www.ncbi.nlm.nih.gov/pubmed/23703733
http://dx.doi.org/10.1186/s12889-019-7826-6
http://dx.doi.org/10.1186/s12889-019-7826-6
http://www.ncbi.nlm.nih.gov/pubmed/31694594
http://dx.doi.org/10.5993/AJHB.39.5.9
http://dx.doi.org/10.5993/AJHB.39.5.9
http://www.ncbi.nlm.nih.gov/pubmed/26248177
http://dx.doi.org/10.2196/13954
http://www.ncbi.nlm.nih.gov/pubmed/32673220
http://dx.doi.org/10.1002/14651858.CD006103.pub6
http://www.ncbi.nlm.nih.gov/pubmed/22513936
http://dx.doi.org/10.1002/14651858.CD009329.pub2
http://www.ncbi.nlm.nih.gov/pubmed/23728690
https://www.tobaccocontrollaws.org/legislation/country/myanmar/pl-health-warnings
https://www.tobaccocontrollaws.org/legislation/country/myanmar/pl-health-warnings
https://www.tobaccocontrollaws.org/legislation/country/myanmar/pl-health-warnings
http://dx.doi.org/10.1002/14651858.CD005084.pub3
http://dx.doi.org/10.1002/14651858.CD005084.pub3
http://www.ncbi.nlm.nih.gov/pubmed/22696348
http://dx.doi.org/10.1111/jphd.12228
http://www.ncbi.nlm.nih.gov/pubmed/28590522
http://dx.doi.org/10.1300/J500v04n01_07
http://www.ncbi.nlm.nih.gov/pubmed/17492057
http://dx.doi.org/10.1080/13557858.2016.1246431
http://www.ncbi.nlm.nih.gov/pubmed/27781495
http://dx.doi.org/10.1136/bmjopen-2019-031933
http://dx.doi.org/10.1136/bmjopen-2019-031933
http://www.ncbi.nlm.nih.gov/pubmed/32054624
http://dx.doi.org/10.1136/tobaccocontrol-2012-050719
http://www.ncbi.nlm.nih.gov/pubmed/23303287
http://dx.doi.org/10.1021/jm050069n
http://www.ncbi.nlm.nih.gov/pubmed/15887955

IARC HANDBOOKS OF CANCER PREVENTION - 19

bupropion (Wellbutrin): evidence for selective
blockade of dopamine uptake in vivo. ] Pharmacol Exp
Ther. 215(1):127-34. PMID:6778989

Council of the European Communities (1989). Council
Directive 89/622/EEC of 13 November 1989 on the
approximation of the laws, regulations and adminis-
trative provisions of the Member States concerning
the labelling of tobacco products. Off ] Eur Comm.
L359:1-4. Available from: https://eur-lex.europa.eu/

Ebbert JO, Croghan IT, Severson HH, Schroeder DR,
Hays JT (2011). A pilot study of the efficacy of varen-
icline for the treatment of smokeless tobacco users
in Midwestern United States. Nicotine Tob Res.
13(9):820-6. d0i:10.1093/ntr/ntr078 PMID:21504885

Ebbert]O, Elrashidi MY, Stead LF (2015). Interventions for
smokeless tobacco use cessation. Cochrane Database
Syst Rev. 2015(10):CD004306. doi:10.1002/14651858.
CD004306.pub5 PMID:26501380

legal-content/EN/TXT/?uri=CELEX%3A319891L0622
&qid=1629332557112.

Cruising Maldives (2016). The chewing of areca nuts in
Maldives. Available from: https://cruisingmaldives.
blog/2016/10/29/the-chewing-of-areca-nuts-in-
maldives/, accessed 10 March 2022.

Dale LC, Ebbert]JO, Glover ED, CroghanIT, Schroeder DR,
Severson HH, et al. (2007). Bupropion SR for the treat-
ment of smokeless tobacco use. Drug Alcohol Depend.
90(1):56-63. doi:10.1016/j.drugalcdep.2007.02.008
PMID:17353101

Dale LC, Ebbert JO, Schroeder DR, Croghan IT,
Rasmussen DF, Trautman JA, et al. (2002). Bupropion
for the treatment of nicotine dependence in spit tobacco
users: a pilot study. Nicotine Tob Res. 4(3):267-74.
doi:10.1080/14622200210153821 PMID:12215235

Danaher BG, Severson HH, Andrews JA, Tyler MS,
Lichtenstein E, Woolley TG, et al. (2013). Randomized
controlled trial of MyLastDip: a web-based smokeless
tobacco cessation program for chewers ages 14-25.
Nicotine Tob Res. 15(9):1502-10. doi:10.1093/ntr/ntt006
PMID:23410803

Danaher BG, Severson HH, Crowley R, van Meter N, Tyler
MS, Widdop C, et al. (2015). Randomized controlled
trial examining the adjunctive use of nicotine lozenges
with MyLastDip: an eHealth smokeless tobacco
cessation intervention. Internet Interv. 2(1):69-76.
doi:10.1016/j.invent.2014.12.004 PMID:25750862

Delhomme V (2019). The ban on tobacco for oral use
upheld by the Court of Justice: on subsidiarity and
proportionality in EU lifestyle risks policy. Eur ] Risk
Regul. 10(1):227-35. doi:10.1017/err.2019.11

Do ETT, Vu M (2020). A qualitative study of gutka and
paan masala use among Bhutanese and Burmese
migrants in Georgia. PLoS One. 15(8):e0237266.
doi:10.1371/journal.pone.0237266 PMID:32764817

Drope J, Schluger N, Cahn Z, Drope ], Hamill S, Islami
F, et al. (2022). Sierra Leone. The tobacco atlas. Atlanta
(GA), USA: American Cancer Society and Vital
Strategies. Available from: https://tobaccoatlas.org/
country/sierra-leone/, accessed 23 June 2021.

Ebbert JO, Croghan IT, Schroeder DR, Hurt RD (2013).
A randomized phase II clinical trial of high-dose
nicotine patch therapy for smokeless tobacco users.
Nicotine Tob Res. 15(12):2037-44. doi:10.1093/ntr/
ntt097 PMID:23873976

284

Ebbert JO, Haddock CK, Vander Weg M, Klesges RC,
Poston WS, DeBon M (2006). Predictors of smokeless
tobacco initiation in a young adult military cohort. Am
] Health Behav. 30(1):103-12. d0i:10.5993/A]HB.30.1.10
PMID:16430325

Ebbert JO, Severson HH, Croghan IT, Danaher BG,
Schroeder DR (2009). A randomized clinical trial of
nicotine lozenge for smokeless tobacco use. Nicotine
Tob Res. 11(12):1415-23. do0i:10.1093/ntr/ntpl54
PMID:19880578

Ebbert JO, Severson HH, Croghan IT, Danaher BG,
Schroeder DR (2010). A pilot study of mailed nicotine
lozenges with assisted self-help for the treatment of
smokeless tobacco users. Addict Behav. 35(5):522-5.
doi:10.1016/j.addbeh.2009.12.020 PMID:20060229

European Parliament (2001). Directive 2001/37/EC
of the European Parliament and of the Council
of 5 June 2001 on the approximation of the laws,
regulations and administrative provisions of the
Member States concerning the manufacture,
presentation and sale of tobacco products. Off ] Eur
Comm. L194:26-34. Available from:https://eur-lex.
europa.eu/resource.html?uri=cellar:248aee57-
abdf-4df2-929e-30c2fa7f22e0.0004.02/
DOC 1&format=PDF.

European Parliament (2014). Directive 2014/40/EU of the
European Parliament and of the Council of 3 April
2014 on the approximation of the laws, regulations
and administrative provisions of the Member States
concerning the manufacture, presentation and sale of
tobacco and related products and repealing Directive
2001/37/EC. Off] Eur Union.L127:1-38. Available from:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri
=CELEX%3A320141.0040&qid=1629329420874.

Fagerstrom K, Gilljam H, Metcalfe M, Tonstad S, Messig
M (2010). Stopping smokeless tobacco with varenicline:
randomised double blind placebo controlled trial. BM].
341:c6549. doi:10.1136/bmj.c6549 PMID:21134997

FAO (2021). FAOSTAT. Food and agriculture data. Rome,
Italy: Food and Agriculture Organization of the United
Nations. Available from: https://www.fao.org/faostat/
en/.

Flora MS, Mascie-Taylor CGN, Rahman M (2012). Betel
quid chewing and its risk factors in Bangladeshi adults.
WHO South-East Asia ] Public Health. 1(2):169-81.
https://apps.who.int/iris/handle/10665/329825



http://www.ncbi.nlm.nih.gov/pubmed/6778989
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31989L0622&qid=1629332557112
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31989L0622&qid=1629332557112
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31989L0622&qid=1629332557112
https://cruisingmaldives.blog/2016/10/29/the-chewing-of-areca-nuts-in-maldives/
https://cruisingmaldives.blog/2016/10/29/the-chewing-of-areca-nuts-in-maldives/
https://cruisingmaldives.blog/2016/10/29/the-chewing-of-areca-nuts-in-maldives/
http://dx.doi.org/10.1016/j.drugalcdep.2007.02.008
http://www.ncbi.nlm.nih.gov/pubmed/17353101
http://dx.doi.org/10.1080/14622200210153821
http://www.ncbi.nlm.nih.gov/pubmed/12215235
http://dx.doi.org/10.1093/ntr/ntt006
http://www.ncbi.nlm.nih.gov/pubmed/23410803
http://dx.doi.org/10.1016/j.invent.2014.12.004
http://www.ncbi.nlm.nih.gov/pubmed/25750862
http://dx.doi.org/10.1017/err.2019.11
http://dx.doi.org/10.1371/journal.pone.0237266
http://www.ncbi.nlm.nih.gov/pubmed/32764817
https://tobaccoatlas.org/country/sierra-leone/
https://tobaccoatlas.org/country/sierra-leone/
http://dx.doi.org/10.1093/ntr/ntt097
http://dx.doi.org/10.1093/ntr/ntt097
http://www.ncbi.nlm.nih.gov/pubmed/23873976
http://dx.doi.org/10.1093/ntr/ntr078
http://www.ncbi.nlm.nih.gov/pubmed/21504885
http://dx.doi.org/10.1002/14651858.CD004306.pub5
http://dx.doi.org/10.1002/14651858.CD004306.pub5
http://www.ncbi.nlm.nih.gov/pubmed/26501380
http://dx.doi.org/10.5993/AJHB.30.1.10
http://www.ncbi.nlm.nih.gov/pubmed/16430325
http://dx.doi.org/10.1093/ntr/ntp154
http://www.ncbi.nlm.nih.gov/pubmed/19880578
http://dx.doi.org/10.1016/j.addbeh.2009.12.020
http://www.ncbi.nlm.nih.gov/pubmed/20060229
https://eur-lex.europa.eu/resource.html?uri=cellar:248aee57-abdf-4df2-929e-30c2fa7f22e0.0004.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:248aee57-abdf-4df2-929e-30c2fa7f22e0.0004.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:248aee57-abdf-4df2-929e-30c2fa7f22e0.0004.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:248aee57-abdf-4df2-929e-30c2fa7f22e0.0004.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014L0040&qid=1629329420874
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014L0040&qid=1629329420874
http://dx.doi.org/10.1136/bmj.c6549
http://www.ncbi.nlm.nih.gov/pubmed/21134997
https://www.fao.org/faostat/en/
https://www.fao.org/faostat/en/
https://apps.who.int/iris/handle/10665/329825

Oral cancer screening

Gansky SA, Ellison JA, Kavanagh C, Hilton JF, Walsh
MM (2002). Oral screening and brief spit tobacco
cessation counseling: a review and findings. ]
Dent  Educ. 66(9):1088-98.  do0i:10.1002/1.0022-
0337.2002.66.9.tb03578.x PMID:12374270

Gansky SA, Ellison JA, Rudy D, Bergert N, Letendre
MA, Nelson L, et al. (2005). Cluster-randomized
controlled trial of an athletic trainer-directed spit
(smokeless) tobacco intervention for collegiate baseball
athletes: results after 1 year. ] Athl Train. 40(2):76-87.
PMID:15970953

GBD 2019 Chewing Tobacco Collaborators (2021). Spatial,
temporal, and demographic patterns in prevalence
of chewing tobacco use in 204 countries and territo-
ries, 1990-2019: a systematic analysis from the Global
Burden of Disease Study 2019. Lancet Public Health.
6(7):e482-99. doi:10.1016/52468-2667(21)00065-7
PMID:34051920

Glover ED, Glover PN, Sullivan CR, Cerullo CL, Hobbs
G (2002). A comparison of sustained-release bupro-
pion and placebo for smokeless tobacco cessation. Am
] Health Behav. 26(5):386-93. d0i:10.5993/A]HB.26.5.7
PMID:12206448

Goebel 1], Crespo RD, Abraham RT, Masho SW, Glover
ED (2000). Correlates of youth smokeless tobacco use.
Nicotine Tob Res. 2(4):319-25. d0i:10.1080/713688153
PMID:11197311

Gonzales D, Rennard SI, Nides M, Oncken C, Azoulay
S, Billing CB, et al.; Varenicline Phase 3 Study Group
(2006). Varenicline, an a4p2 nicotinic acetylcholine
receptor partial agonist, vs sustained-release bupro-
pion and placebo for smoking cessation: a randomized
controlled trial. JAMA. 296(1):47-55. doi:10.1001/
jama.296.1.47 PMID:16820546

Gravely S, Fong GT, Driezen P, Xu S, Quah AC, Sansone
G, et al. (2016). An examination of the effectiveness of
health warninglabels on smokeless tobacco products in
four states in India: findings from the TCP India cohort
survey. BMC Public Health. 16(1):1246. doi:10.1186/
s12889-016-3899-7 PMID:27964733

Greenhalgh EM, Scollo MM, Winstanley MH (2022).
Tobacco in Australia: facts and issues. Melbourne,
Australia: Cancer Council Victoria. Available from:
https://www.tobaccoinaustralia.org.au.

Gunjal S, Pateel DGS, Yang YH, Doss JG, Bilal S, Maling
TH, et al. (2020). An overview on betel quid and areca
nut practice and control in selected Asian and South
East Asian countries. Subst Use Misuse. 55(9):1533-44.
doi:10.1080/10826084.2019.1657149 PMID:32569533

Gupta PC, Arora M, Sinha DN, Asma S, Parascandola M,
editors (2016a). Smokeless tobacco and public health
in India. New Delhi, India: Ministry of Health and
Family Welfare, Government of India; p. 309. Available
from: https://portal-uat.who.int/fctcapps/sites/default/
files/kh-media/Final-Version-of-SLT-Monograph.pdf.

Gupta PC, Lando HA, Pednekar MS, Narake SS, Nagler
EM, Pawar PS, etal. (2014a). Improvementin prevalence
of tobacco use among teachers in Bihar after COTPA.
Indian J Cancer. 51 (Suppl 1):S19-23. doi:10.4103/0019-
509X.147438 PMID:25526243

Gupta PC, Mehta FS, Pindborg JJ, Bhonsle RB, Murti PR,
Daftary DK, et al. (1992). Primary prevention trial of
oral cancer in India: a 10-year follow-up study. ] Oral
Pathol Med. 21(10):433-9. doi:10.1111/j.1600-0714.1992.
tb00970.x PMID:1460581

Gupta PC, Ray CS (2002). Tobacco and youth in the South
East Asian region. Indian ] Cancer. 39(1):5-34.https:/
pubmed.ncbi.nlm.nih.gov/12931709d0i:10.4103/0019-
509X.58849 PMID:12931709

Gupta PC, Ray CS, Murti PR, Sinha DN (2014b). Rising
incidence of oral cancer in Ahmedabad city. Indian
J Cancer. 51 (Suppl 1):S67-72. doi:10.4103/0019-
509X.147476 PMID:25526252

Gupta PC, Warnakulasuriya S (2002). Global epide-
miology of areca nut usage. Addict Biol. 7(1):77-83.
doi:10.1080/13556210020091437 PMID:11900626

Gupta R, Verma V, Mathur P (2016b). Quitline activity
in Rajasthan, India. Asian Pac ] Cancer Prev.
17(sup2) S2:19-24. doi:10.7314/APJCP.2016.17.52.19
PMID:27108749

Gurung MS, Pelzom D, Dorji T, Drukpa W, Wangdi C,
Chinnakali P, et al. (2016). Current tobacco use and
its associated factors among adults in a country with
comprehensive ban on tobacco: findings from the
nationally representative STEPS survey, Bhutan, 2014.
Popul Health Metr. 14(1):28. doi:10.1186/s12963-016-
0098-9 PMID:27507928

Hatsukami D, Jensen J, Allen S, Grillo M, Bliss R (1996).
Effects of behavioral and pharmacological treat-
ment on smokeless tobacco users. J Consult Clin
Psychol. 64(1):153-61. doi:10.1037/0022-006X.64.1.153
PMID:8907095

Hatsukami DK, Grillo M, Boyle R, Allen S, Jensen J,
Bliss R, et al. (2000). Treatment of spit tobacco users
with transdermal nicotine system and mint snuff. J
Consult Clin Psychol. 68(2):241-9. doi:10.1037/0022-
006X.68.2.241 PMID:10780124

Hecht SS, Hatsukami DK (2022). Smokeless tobacco and
cigarette smoking: chemical mechanisms and cancer
prevention. Nat Rev Cancer. 22(3):143-55. doi:10.1038/
541568-021-00423-4 PMID:34980891

Howard-Pitney B, Killen JD, Fortmann SP (1999).
Quitting chew: results from a randomized trial
using nicotine patches. Exp Clin Psychopharmacol.
7(4):362-71. https://pubmed.ncbi.nlm.nih.gov/106099
71d0i:10.1037/1064-1297.7.4.362 PMID:10609971

Hsu S (2014). Betel nut classes target curbing habit,
preventing cancer. Taipei Times. Apr 19:3. Available
from: https://www.taipeitimes.com/News/taiwan/
archives/2014/04/19/2003588400.

285


http://dx.doi.org/10.1002/j.0022-0337.2002.66.9.tb03578.x
http://dx.doi.org/10.1002/j.0022-0337.2002.66.9.tb03578.x
http://www.ncbi.nlm.nih.gov/pubmed/12374270
http://www.ncbi.nlm.nih.gov/pubmed/15970953
http://dx.doi.org/10.1016/S2468-2667(21)00065-7
http://www.ncbi.nlm.nih.gov/pubmed/34051920
http://dx.doi.org/10.5993/AJHB.26.5.7
http://www.ncbi.nlm.nih.gov/pubmed/12206448
http://dx.doi.org/10.1080/713688153
http://www.ncbi.nlm.nih.gov/pubmed/11197311
http://dx.doi.org/10.1001/jama.296.1.47
http://dx.doi.org/10.1001/jama.296.1.47
http://www.ncbi.nlm.nih.gov/pubmed/16820546
http://dx.doi.org/10.1186/s12889-016-3899-7
http://dx.doi.org/10.1186/s12889-016-3899-7
http://www.ncbi.nlm.nih.gov/pubmed/27964733
http://www.tobaccoinaustralia.org.au
http://dx.doi.org/10.1080/10826084.2019.1657149
http://www.ncbi.nlm.nih.gov/pubmed/32569533
https://portal-uat.who.int/fctcapps/sites/default/files/kh-media/Final-Version-of-SLT-Monograph.pdf
https://portal-uat.who.int/fctcapps/sites/default/files/kh-media/Final-Version-of-SLT-Monograph.pdf
http://dx.doi.org/10.4103/0019-509X.147438
http://dx.doi.org/10.4103/0019-509X.147438
http://www.ncbi.nlm.nih.gov/pubmed/25526243
http://dx.doi.org/10.1111/j.1600-0714.1992.tb00970.x
http://dx.doi.org/10.1111/j.1600-0714.1992.tb00970.x
http://www.ncbi.nlm.nih.gov/pubmed/1460581
https://pubmed.ncbi.nlm.nih.gov/12931709
https://pubmed.ncbi.nlm.nih.gov/12931709
http://dx.doi.org/10.4103/0019-509X.58849
http://dx.doi.org/10.4103/0019-509X.58849
http://www.ncbi.nlm.nih.gov/pubmed/12931709
http://dx.doi.org/10.4103/0019-509X.147476
http://dx.doi.org/10.4103/0019-509X.147476
http://www.ncbi.nlm.nih.gov/pubmed/25526252
http://dx.doi.org/10.1080/13556210020091437
http://www.ncbi.nlm.nih.gov/pubmed/11900626
http://dx.doi.org/10.7314/APJCP.2016.17.S2.19
http://www.ncbi.nlm.nih.gov/pubmed/27108749
http://dx.doi.org/10.1186/s12963-016-0098-9
http://dx.doi.org/10.1186/s12963-016-0098-9
http://www.ncbi.nlm.nih.gov/pubmed/27507928
http://dx.doi.org/10.1037/0022-006X.64.1.153
http://www.ncbi.nlm.nih.gov/pubmed/8907095
http://dx.doi.org/10.1037/0022-006X.68.2.241
http://dx.doi.org/10.1037/0022-006X.68.2.241
http://www.ncbi.nlm.nih.gov/pubmed/10780124
http://dx.doi.org/10.1038/s41568-021-00423-4
http://dx.doi.org/10.1038/s41568-021-00423-4
http://www.ncbi.nlm.nih.gov/pubmed/34980891
https://pubmed.ncbi.nlm.nih.gov/10609971
https://pubmed.ncbi.nlm.nih.gov/10609971
http://dx.doi.org/10.1037/1064-1297.7.4.362
http://www.ncbi.nlm.nih.gov/pubmed/10609971
https://www.taipeitimes.com/News/taiwan/archives/2014/04/19/2003588400.
https://www.taipeitimes.com/News/taiwan/archives/2014/04/19/2003588400.

IARC HANDBOOKS OF CANCER PREVENTION - 19

Huang J, Chaloupka FJ (2012). The impact of the 2009
federal tobacco excise tax increase on youth tobacco
use. Working Paper 18026. Cambridge (MA), USA:
National Bureau of Economic Research. Available
from: https://www.nber.org/papers/w18026.

Huang YT, Ho PS, Jou YY, Wu CY, Wang YW, Yang YH
(2020). Determining high prevalence of betel-quid
chewing and cigarette smoking by occupation using
the Taiwan National Health Interview Survey. Subst
Use Misuse. 55(9):1472-82. https://pubmed.ncbi.nlm.
nih.gov/32569535d0i:10.1080/10826084.2020.1732421
PMID:32569535

HughesJR, KeelyJP,Niaura RS, Ossip-Klein DJ, Richmond
RL, Swan GE (2003). Measures of abstinence in clin-
ical trials: issues and recommendations. Nicotine Tob
Res.  5(1):13-25.  doi:10.1080/1462220031000070552
PMID:12745503

Hung CC,Lee CH,Ko AM, Lane HY, Lee CP, Ko YC (2020).
Effect of antidepressants for cessation therapy in betel-
quid use disorder: a randomised, double-blind, place-
bo-controlled trial. Epidemiol Psychiatr Sci. 29:e125.
doi:10.1017/52045796020000384 PMID:32370818

Huque R, Zaman MM, Huq SM, Sinha DN (2017).
Smokeless tobacco and public health in Bangladesh.
Indian ] Public Health. 61(Suppl 1):S18-24. https://
pubmed.ncbi.nlm.nih.gov/28928314d0i:10.4103/ijph.
IJPH 233 17 PMID:28928314

Hurt RD, Sachs DP, Glover ED, Offord KP, Johnston JA,
Dale LC, et al. (1997). A comparison of sustained-re-
lease bupropion and placebo for smoking cessa-
tion. N Engl ] Med. 337(17):1195-202. doi:10.1056/

IARC (2021). Acrolein, crotonaldehyde, and arecoline.
IARC Monogr Identif Carcinog Hazard Hum. 128:1-
335. Available from: https:/publications.iarc.fr/602
PMID:36924508

Idris AM, Ibrahim YE, Warnakulasuriya KA, Cooper D],
Johnson NW, Nilsen R (1998). Toombak use and ciga-
rette smoking in the Sudan: estimates of prevalence in
the Nile State. Prev Med. 27(4):597-603. doi:10.1006/
pmed.1998.0331 PMID:9672954

IPH (2012). Report of the Global Adult Tobacco Survey
(GATS), Malaysia 2011. Kuala Lumpur, Malaysia:
Institute for Public Health, National Institute of
Health, Ministry of Health Malaysia. Available from:
https://extranet.who.int/ncdsmicrodata/index.php/
catalog/253/download/2133.

Jain R, Jhanjee S, Jain V, Gupta T, Mittal S, Goelz P, et al.
(2014). A double-blind placebo-controlled randomized
trial of varenicline for smokeless tobacco dependence
in India. Nicotine Tob Res. 16(1):50-7. do0i:10.1093/ntr/
ntt115 PMID:23946326

Jawad M, Lee JT, Glantz S, Millett C (2008). Price elas-
ticity of demand of non-cigarette tobacco products:
a systematic review and meta-analysis. Tob Control.
27(6):689-95. doi:10.1136/tobaccocontrol-2017-054056

John RM (2008). Price elasticity estimates for tobacco
products in India. Health Policy Plan. 23(3):200-9.
do0i:10.1093/heapol/czn007

John RM, Dauchy E (2021). Trends in affordability of
tobacco products before and after the transition to
GST in India. Tob Control. 30(2):155-9. doi:10.1136/
tobaccocontrol-2019-055525

NEJM199710233371703 PMID:9337378

Hussain A, Zaheer S, Shafique K (2017). Individual,
social and environmental determinants of smokeless
tobacco and betel quid use amongst adolescents of
Karachi: a school-based cross-sectional survey. BMC
Public Health. 17(1):913. doi:10.1186/s12889-017-4916-1
PMID:29183302

Hussain A, Zaheer S, Shafique K (2018). Reasons for
betel quid chewing amongst dependent and non-de-
pendent betel quid chewing adolescents: a school-
based cross-sectional survey. Subst Abuse Treat
Prev Policy. 13(1):16. doi:10.1186/s13011-018-0154-5
PMID:29743089

IARC (2004). Betel-quid and areca-nut chewing and some
areca-nut derived nitrosamines. JARC Monogr Eval
Carcinog Risks Hum. 85:1-334. Available from: https://
publications.iarc.fr/103 PMID:15635762

IARC (2007). Smokeless tobacco and some tobacco-spe-
cific N-nitrosamines. IARC Monogr Eval Carcinog Risks
Hum. 89:1-626. Available from: https://publications.
iarc.fr/107 PMID:18335640

TARC (2012). Personal habits and indoor combustions.
IARC Monogr Eval Carcinog Risks Hum. 100E:1-575.
Available from: https://publications.iarc.fr/122
PMID:23193840

286

JooY]J,Newcombe D,NosaV,Bullen C(2020).Investigating
betel nut use, antecedents and consequences: a review
of literature. Subst Use Misuse. 55(9):1422—-42. doi:10.1
080/10826084.2019.1666144 PMID:31549570

Jorenby DE, Hays JT, Rigotti NA, Azoulay S, Watsky EJ,
Williams KE, et al. (2006). Varenicline Phase 3 Study
Group. Efficacy of varenicline, an a4p2 nicotinic
acetylcholine receptor partial agonist, vs placebo or
sustained-release bupropion for smoking cessation:
a randomized controlled trial. JAMA. 296(1):56-63.
doi:10.1001/jama.296.1.56 PMID:16820547

Jorenby DE, Leischow SJ, Nides MA, Rennard SI, Johnston
JA, Hughes AR, et al. (1999). A controlled trial of
sustained-release bupropion, a nicotine patch, or both
for smoking cessation. N Engl ] Med. 340(9):685-91.
doi:10.1056/NEJM199903043400903 PMID:10053177

Joseph RA, Chaloupka FJ (2014). The influence of
prices on youth tobacco use in India. Nicotine
Tob Res. 16(Suppl 1):S24-9. doi:10.1093/ntr/ntt041
PMID:23743096

Kabwama SN, Ndyanabangi S, Mutungi G, Wesonga R,
Bahendeka SK, Guwatudde D (2016). Tobacco use and
associated factors among adults in Uganda: findings
from a nationwide survey. Tob Induc Dis. 14(1):27.
doi:10.1186/s12971-016-0093-8 PMID:27524959



https://www.nber.org/papers/w18026
https://pubmed.ncbi.nlm.nih.gov/32569535
https://pubmed.ncbi.nlm.nih.gov/32569535
http://dx.doi.org/10.1080/10826084.2020.1732421
http://www.ncbi.nlm.nih.gov/pubmed/32569535
http://dx.doi.org/10.1080/1462220031000070552
http://www.ncbi.nlm.nih.gov/pubmed/12745503
http://dx.doi.org/10.1017/S2045796020000384
http://www.ncbi.nlm.nih.gov/pubmed/32370818
https://pubmed.ncbi.nlm.nih.gov/28928314
https://pubmed.ncbi.nlm.nih.gov/28928314
http://dx.doi.org/10.4103/ijph.IJPH_233_17
http://dx.doi.org/10.4103/ijph.IJPH_233_17
http://www.ncbi.nlm.nih.gov/pubmed/28928314
http://dx.doi.org/10.1056/NEJM199710233371703
http://dx.doi.org/10.1056/NEJM199710233371703
http://www.ncbi.nlm.nih.gov/pubmed/9337378
http://dx.doi.org/10.1186/s12889-017-4916-1
http://www.ncbi.nlm.nih.gov/pubmed/29183302
http://dx.doi.org/10.1186/s13011-018-0154-5
http://www.ncbi.nlm.nih.gov/pubmed/29743089
https://
http://publications.iarc.fr/103
http://www.ncbi.nlm.nih.gov/pubmed/15635762
https://publications.iarc.fr/107
https://publications.iarc.fr/107
http://www.ncbi.nlm.nih.gov/pubmed/18335640
https://publications.iarc.fr/122
http://www.ncbi.nlm.nih.gov/pubmed/23193840
https://publications.iarc.fr/602
http://www.ncbi.nlm.nih.gov/pubmed/36924508
http://dx.doi.org/10.1006/pmed.1998.0331
http://dx.doi.org/10.1006/pmed.1998.0331
http://www.ncbi.nlm.nih.gov/pubmed/9672954
https://extranet.who.int/ncdsmicrodata/index.php/catalog/253/download/2133
https://extranet.who.int/ncdsmicrodata/index.php/catalog/253/download/2133
http://dx.doi.org/10.1093/ntr/ntt115
http://dx.doi.org/10.1093/ntr/ntt115
http://www.ncbi.nlm.nih.gov/pubmed/23946326
http://dx.doi.org/10.1136/tobaccocontrol-2017-054056
http://dx.doi.org/10.1093/heapol/czn007
http://dx.doi.org/10.1136/tobaccocontrol-2019-055525
http://dx.doi.org/10.1136/tobaccocontrol-2019-055525
http://dx.doi.org/10.1080/10826084.2019.1666144
http://dx.doi.org/10.1080/10826084.2019.1666144
http://www.ncbi.nlm.nih.gov/pubmed/31549570
http://dx.doi.org/10.1001/jama.296.1.56
http://www.ncbi.nlm.nih.gov/pubmed/16820547
http://dx.doi.org/10.1056/NEJM199903043400903
http://www.ncbi.nlm.nih.gov/pubmed/10053177
http://dx.doi.org/10.1093/ntr/ntt041
http://www.ncbi.nlm.nih.gov/pubmed/23743096
http://dx.doi.org/10.1186/s12971-016-0093-8
http://www.ncbi.nlm.nih.gov/pubmed/27524959

Oral cancer screening

Khan Z (2016). A gaping gap (smokeless tobacco control in
Pakistan). Tob Induc Dis. 14(1):36. d0i:10.1186/s12971-
016-0102-y PMID:27895546

Khawaja MR, Mazahir S, Majeed A, Malik F, Merchant
KA, Magsood M, et al. (2006). Chewing of betel, areca
and tobacco: perceptions and knowledge regarding
their role in head and neck cancers in an urban squatter
settlement in Pakistan. Asian Pac ] Cancer Prev.
7(1):95-100. PMID:16629524

Kuek LB, Chin TW, Fong KW (1990). Lip and intraoral
tumours: a local perspective. Ann Acad Med Singap.
19(2):178-81. PMID:2346292

Kumar R, Jha AK, Munish VG, Pusp A, Sinha P, Gupta
P, et al. (2018). National tobacco quitline: the prelimi-
nary Indian experience. Indian ] Chest Dis Allied Sci.
60(1):7-12.

Kumar R, Saroj SK, Kumar M (2021). Tobacco Quitline
toll-free number on tobacco packets in India: an
analysis on outcome. Monaldi Arch Chest Dis. 91(2):
doi:10.4081/monaldi.2021.1612 PMID:33942599

Lechner M, Breeze CE, Vaz F, Lund V], Kotecha B (2019).
Betel nut chewing in high-income countries — lack of
awareness and regulation. Lancet Oncol. 20(2):181-3.
do0i:10.1016/S1470-2045(18)30911-2 PMID:30723038

Lee CH, Ko AM, Warnakulasuriya S, Yin BL, Sunarjo,
Zain RB, et al. (2011). Intercountry prevalences and
practices of betel-quid use in south, southeast and
eastern Asia regions and associated oral preneoplastic
disorders: an international collaborative study by
Asian Betel-Quid Consortium of south and east Asia.
Int ] Cancer. 129(7):1741-51. doi:10.1002/ijc.25809

Lim TK (2012). Edible medicinal and non-medicinal
plants. Volume 1. Fruits. Isted. Dordrecht, Netherlands:
Springer. doi:10.1007/978-90-481-8661-7

Lin CC, Tami-Maury I, Ma WF, Lam C, Tsai MH, Lin MT,
et al. (2017). Social and cultural context of betel quid
consumption in Taiwan and implications for preven-
tion and cessation interventions. Subst Use Misuse.
52(5):646-55. doi:10.1080/10826084.2016.1246572
PMID:28139147

Lin J, Zhu K, Solivin-Ortiz AM, Larsen SL, Schneid
TR, Shriver CD, et al. (2018). Smokeless tobacco use
and related factors: a study in the US military popu-
lation. Am ] Health Behav. 42(4):102-17. do0i:10.5993/
AJHB.42.4.10 PMID:29973315

Ma WF, Li CI, Gritz ER, Tami-Maury I, Lam C, Lin CC
(2017). A symbol of connectedness between the self and
the tribal home: betel quid in the lives of Indigenous
Taiwanese. [in Chinese] Hu Li Za Zhi. 64(3):65-73.
doi:10.6224/]N.000041 PMID:28580560

Mahees M, Amarasinghe HK, Usgodaararachchi U,
Ratnayake N, Tilakaratne WM, Shanmuganathan S,
et al. (2021). A sociological analysis and exploration
of factors associated with commercial preparations of
smokeless tobacco use in Sri Lanka. Asian Pac ] Cancer
Prev. 22(6):1753-9. d0i:10.31557/APJCP.2021.22.6.1753
PMID:34181330

Mamudu HM, John RM, Veeranki SP, Ouma AE (2013).
The odd man out in Sub-Saharan Africa: under-
standing the tobacco use prevalence in Madagascar.
BMC Public Health. 13(1):856. do0i:10.1186/1471-2458-
13-856 PMID:24044737

PMID:21128235

Lee CH, Ko AM, Yang FM, Hung CC, Warnakulasuriya
S, Ibrahim SO, et al. (2018). Association of DSM-5
betel-quid use disorder with oral potentially malig-
nant disorder in 6 betel-quid endemic Asian popu-
lations. JAMA Psychiatry. 75(3):261-9. doi:10.1001/
jamapsychiatry.2017.4307 PMID:29417149

Lee S, Raker T, Chisick MC (1994). Psychosocial factors
influencing smokeless tobacco use by teen-age mili-
tary dependents. Mil Med. 159(2):112-7. https:/
pubmed.ncbi.nlm.nih.gov/8202235d0i:10.1093/
milmed/159.2.112 PMID:8202235

Leon ME, Lugo A, Boffetta P, Gilmore A, Ross H, Schiiz], et
al. (2016). Smokeless tobacco use in Sweden and other
17 European countries. Eur J Public Health. 26(5):817-
21. do0i:10.1093/eurpub/ckw032 PMID:27048433

Levy DT, Yuan Z, Li Y, St Claire AW, Schillo BA (2019).
The Minnesota SimSmoke tobacco control policy
model of smokeless tobacco and cigarette use. Am ] Prev
Med. 57(4):e103-15. doi:10.1016/j.amepre.2019.06.003
PMID:31542143

Lim F, Pakiam G (2020). A bite of history: betel chewing
in Singapore. Biblioasia. 16(3):4-9. https://biblioasia.
nlb.gov.sg/vol-16/issue-3/oct-dec-2020/betel-chewing/

Mathur N, Pednekar M, Sorensen G, Nagler E, Stoddard
A, Lando H, et al. (2016). Adoption and implemen-
tation of tobacco control policies in schools in India:
results of the Bihar School Teachers Study. Asian Pac ]
Cancer Prev. 17(6):2821-6. PMID:27356696

Mehrotra R, Sinha DN, Szilagyi T, editors (2017).
Global smokeless tobacco control policies and their
implementation. Noida, India: WHO FCTC Global
Knowledge Hub on Smokeless Tobacco and Indian
Council of Medical Research-National Institute of
Cancer Prevention and Research. Available from:
https://portal-uat.who.int/fctcapps/sites/default/files/
kh-media/Global-smokeless-NICPR-19418-1.pdf.

Mehrotra R, Yadav A, Sinha DN, Parascandola M, John
RM, Ayo-Yusuf O, et al. (2019). Smokeless tobacco
control in 180 countries across the globe: call to
action for full implementation of WHO FCTC meas-
ures. Lancet Oncol. 20(4):e208-17. d0i:10.1016/S1470-
2045(19)30084-1 PMID:30942182

Mehrtash H, Duncan K, Parascandola M, David A,
Gritz ER, Gupta PC, et al. (2017). Defining a global
research and policy agenda for betel quid and areca
nut. Lancet Oncol. 18(12):¢767-75. d0i:10.1016/S1470-
2045(17)30460-6 PMID:29208442

287


http://dx.doi.org/10.1186/s12971-016-0102-y
http://dx.doi.org/10.1186/s12971-016-0102-y
http://www.ncbi.nlm.nih.gov/pubmed/27895546
http://www.ncbi.nlm.nih.gov/pubmed/16629524
http://www.ncbi.nlm.nih.gov/pubmed/2346292
http://dx.doi.org/10.4081/monaldi.2021.1612
http://www.ncbi.nlm.nih.gov/pubmed/33942599
http://dx.doi.org/10.1016/S1470-2045(18)30911-2
http://www.ncbi.nlm.nih.gov/pubmed/30723038
http://dx.doi.org/10.1002/ijc.25809
http://www.ncbi.nlm.nih.gov/pubmed/21128235
http://dx.doi.org/10.1001/jamapsychiatry.2017.4307
http://dx.doi.org/10.1001/jamapsychiatry.2017.4307
http://www.ncbi.nlm.nih.gov/pubmed/29417149
https://pubmed.ncbi.nlm.nih.gov/8202235
https://pubmed.ncbi.nlm.nih.gov/8202235
http://dx.doi.org/10.1093/milmed/159.2.112
http://dx.doi.org/10.1093/milmed/159.2.112
http://www.ncbi.nlm.nih.gov/pubmed/8202235
http://dx.doi.org/10.1093/eurpub/ckw032
http://www.ncbi.nlm.nih.gov/pubmed/27048433
http://dx.doi.org/10.1016/j.amepre.2019.06.003
http://www.ncbi.nlm.nih.gov/pubmed/31542143
https://biblioasia.nlb.gov.sg/vol-16/issue-3/oct-dec-2020/betel-chewing/
https://biblioasia.nlb.gov.sg/vol-16/issue-3/oct-dec-2020/betel-chewing/
http://dx.doi.org/10.1007/978-90-481-8661-7
http://dx.doi.org/10.1080/10826084.2016.1246572
http://www.ncbi.nlm.nih.gov/pubmed/28139147
http://dx.doi.org/10.5993/AJHB.42.4.10
http://dx.doi.org/10.5993/AJHB.42.4.10
http://www.ncbi.nlm.nih.gov/pubmed/29973315
http://dx.doi.org/10.6224/JN.000041
http://www.ncbi.nlm.nih.gov/pubmed/28580560
http://dx.doi.org/10.31557/APJCP.2021.22.6.1753
http://www.ncbi.nlm.nih.gov/pubmed/34181330
http://dx.doi.org/10.1186/1471-2458-13-856
http://dx.doi.org/10.1186/1471-2458-13-856
http://www.ncbi.nlm.nih.gov/pubmed/24044737
http://www.ncbi.nlm.nih.gov/pubmed/27356696
https://portal-uat.who.int/fctcapps/sites/default/files/kh-media/Global-smokeless-NICPR-19418-1.pdf
https://portal-uat.who.int/fctcapps/sites/default/files/kh-media/Global-smokeless-NICPR-19418-1.pdf
http://dx.doi.org/10.1016/S1470-2045(19)30084-1
http://dx.doi.org/10.1016/S1470-2045(19)30084-1
http://www.ncbi.nlm.nih.gov/pubmed/30942182
http://dx.doi.org/10.1016/S1470-2045(17)30460-6
http://dx.doi.org/10.1016/S1470-2045(17)30460-6
http://www.ncbi.nlm.nih.gov/pubmed/29208442

IARC HANDBOOKS OF CANCER PREVENTION - 19

Ministry of Law and Justice (2006). Food Safety and
Standards Act, 2006. No. 34 of 2006. New Delhi, India.
Available from: https://www.fssai.gov.in/cms/food-
safety-and-standards-act-2006.php.

Mishra GA, Gunjal SS, Pimple SA, Majmudar PV, Gupta
SD, Shastri SS (2014). Impact of ‘gutkha and pan masala
ban’ in the state of Maharashtra on users and vendors.
Indian ] Cancer. 51(2):129-32. doi:10.4103/0019-
509X.138182 PMID:25104193

MistryR,Pednekar MS, McCarthy WJ,ResnicowK, Pimple
SA, Hsieh HF, et al. (2019). Compliance with point-of-
sale tobacco control policies and student tobacco use in
Mumbeai, India. Tob Control. 28(2):220-6. doi:10.1136/
tobaccocontrol-2018-054290 PMID:29743339

MOHFW (2011a). Food Safety and Standards (Food
Products Standards and Food Additives) Regulations,
2011, 3.1.7.1: Restriction on use of anticaking agents.
The Gazette of India: Extraordinary. 34 (Part III,
Section 4):430. New Delhi, India: Ministry of Health
and Family Welfare, Government of India. Available
from: https://www.fssai.gov.in/upload/uploadfiles/
files/Food Additives Regulations.pdf.

MOHFW (2011b). Food Safety and Standards (Packaging
and Labelling) Regulations, 2011, 2.4.5: Subsections
30, 31. The Gazette of India: Extraordinary (Part III,
Section 4):49. New Delhi, India: Ministry of Health
and Family Welfare, Government of India. Available
from: https://www.fssai.gov.in/upload/uploadfiles/
files/Packaging Labelling Regulations.pdf.

MOHFW (2011c¢). Food Safety and Standards (Prohibition
and Restrictions on Sales) Regulations, 2011.
Regulation No. 2.3.4: Prohibition of use of tobacco
and nicotine in any food product. The Gazette of India:
Extraordinary (Part III, Section 4). New Delhi, India:
Ministry of Health and Family Welfare, Government
of India. Available from: https://www.fssai.gov.in/
upload/uploadfiles/files/Prohibition Regulations.pdf.

MOHFW and IIPS (2010). Global Adult Tobacco Survey
(GATYS), India 2009-2010. New Delhi, Mumbai, India:
Ministry of Health and Family Welfare, Government
of India, and International Institute for Population
Sciences. Availablefrom:https://ntcp.nhp.gov.in/assets/
document/surveys-reports-publications/Global-Adult-
Tobacco-Survey-India-2009-2010-Report.pdf.

MOHFW and IIPS (2019). GYTS-4. Global Youth Tobacco
Survey. Fact sheet. India 2019. New Delhi, Mumbai,
India: Ministry of Health and Family Welfare,
Government of India, and International Institute for
Population Sciences. Available from: https:/ntcp.nhp.

in: Toxicol Lett. 2016;259:156.] https://pubmed.ncbi.
nlm.nih.gov/27178269d0i:10.1016/j.toxlet.2016.05.011
PMID:27178269

Monson AL, Beaulieu JA (2011). Smokeless tobacco
use and knowledge among university students.
Internet ] Allied Health Sci Pract. 9(1):1-9.
doi:10.46743/1540-580X/2011.1335

Moore C (2020). Solomon Islands historical encyclo-
paedia, 1893-1978. Brisbane, Australia: The University
of Queensland. Available from: https:/www.
solomonencyclopaedia.net/introduction.html.

Murphy KL, Herzog TA (2015). Sociocultural factors that
affect chewing behaviors among betel nut chewers and
ex-chewers on Guam. Hawaii J] Med Public Health.
74(12):406-11. PMID:26668772

Murphy KL, Liu M, Herzog TA (2019). Confirmatory
factor analysis and structural equation modeling
of socio-cultural constructs among Chamorro and
non-Chamorro Micronesian betel nut chewers. Ethn
Health. 24(6):724-35. doi:10.1080/13557858.2017.1346
177 PMID:28678534

Murukutla N, Turk T, Prasad CV, Saradhi R, Kaur J,
Gupta S, et al. (2012). Results of a national mass
media campaign in India to warn against the dangers
of smokeless tobacco consumption. Tob Control.
21(1):12-7. doi:10.1136/t¢.2010.039438 PMID:21508418

Mushtaq N, Boeckman LM, Beebe LA (2015). Predictors
of smokeless tobacco cessation among telephone quit-
line participants. Am ] Prev Med. 48(Suppl 1):S54-60.
do0i:10.1016/j.amepre.2014.09.028 PMID:25528708

Myint SK, Narksawat K, Sillabutra J (2016). Prevalence
and factors influencing betel nut chewing among
adults in West Insein Township, Yangon, Myanmar.
Southeast Asian J Trop Med Public Health. 47(5):1089-
97. PMID:29620822

Nambiar V, Osea Gavidi R, Bhai K (2020). Tobacco and
betel nut chewing habits amongst Fijians of Indian
descent living in Suva, Fiji. Int ] Advert. 8(5):638-50.
doi:10.21474/1JAR01/10970

Nargis N, Hussain AKMG, Fong GT (2014). Smokeless
tobacco product prices and taxation in Bangladesh:
findingsfrom the International Tobacco Control Survey.
Indian ] Cancer. 51(Suppl 1):S33-8. doi:10.4103/0019-
509X.147452 PMID:25526246

National Statistical Office of Thailand (2017). The Smoking
and Drinking Behaviour Survey 2017. [in Thai]
Available from: https://www.nso.go.th/sites/2014en/
Pages/survey/Social/Health/The-Smoking-And-
Drinking-Behavior-Survey-2011.aspx.

gov.in/assets/document/National Fact Sheet of
fourth round of Global Youth Tobacco Survey
GYTS-4.pdf.

Moghbel N, RyuB, Cabot PJ,Ratsch A, Steadman KJ (2016).
In vitro cytotoxicity of Nicotiana gossei leaves, used in
the Australian Aboriginal smokeless tobacco known as
pituri or mingkulpa. Toxicol Lett. 254:45-51. [Erratum

288

NCI and CDC (2014). Smokeless tobacco and public
health: a global perspective (NIH Publication No.
14-7983). Bethesda (MD): USA: National Cancer
Institute, National Institutes of Health and Centers for
Disease Control and Prevention, U.S. Department of
Health and Human Services. Available from: https://
stacks.cdc.gov/view/cdc/43373.



https://www.fssai.gov.in/cms/food-safety-and-standards-act-2006.php
https://www.fssai.gov.in/cms/food-safety-and-standards-act-2006.php
http://dx.doi.org/10.4103/0019-509X.138182
http://dx.doi.org/10.4103/0019-509X.138182
http://www.ncbi.nlm.nih.gov/pubmed/25104193
http://dx.doi.org/10.1136/tobaccocontrol-2018-054290
http://dx.doi.org/10.1136/tobaccocontrol-2018-054290
http://www.ncbi.nlm.nih.gov/pubmed/29743339
https://www.fssai.gov.in/upload/uploadfiles/files/Food_Additives_Regulations.pdf
https://www.fssai.gov.in/upload/uploadfiles/files/Food_Additives_Regulations.pdf
http://.
https://www.fssai.gov.in/upload/uploadfiles/files/Packaging_Labelling_Regulations.pdf
https://www.fssai.gov.in/upload/uploadfiles/files/Packaging_Labelling_Regulations.pdf
http://.
https://www.fssai.gov.in/upload/uploadfiles/files/Prohibition_Regulations.pdf
https://www.fssai.gov.in/upload/uploadfiles/files/Prohibition_Regulations.pdf
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-India-2009-2010-Report.pdf
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-India-2009-2010-Report.pdf
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-India-2009-2010-Report.pdf
http://.
https://ntcp.nhp.gov.in/assets/document/National_Fact_Sheet_of_fourth_round_of_Global_Youth_Tobacco_Survey_GYTS-4.pdf
https://ntcp.nhp.gov.in/assets/document/National_Fact_Sheet_of_fourth_round_of_Global_Youth_Tobacco_Survey_GYTS-4.pdf
https://ntcp.nhp.gov.in/assets/document/National_Fact_Sheet_of_fourth_round_of_Global_Youth_Tobacco_Survey_GYTS-4.pdf
https://ntcp.nhp.gov.in/assets/document/National_Fact_Sheet_of_fourth_round_of_Global_Youth_Tobacco_Survey_GYTS-4.pdf
https://pubmed.ncbi.nlm.nih.gov/27178269
https://pubmed.ncbi.nlm.nih.gov/27178269
http://dx.doi.org/10.1016/j.toxlet.2016.05.011
http://www.ncbi.nlm.nih.gov/pubmed/27178269
http://dx.doi.org/10.46743/1540-580X/2011.1335
https://www.solomonencyclopaedia.net/introduction.html
https://www.solomonencyclopaedia.net/introduction.html
http://.
http://www.ncbi.nlm.nih.gov/pubmed/26668772
http://dx.doi.org/10.1080/13557858.2017.1346177
http://dx.doi.org/10.1080/13557858.2017.1346177
http://www.ncbi.nlm.nih.gov/pubmed/28678534
http://dx.doi.org/10.1136/tc.2010.039438
http://www.ncbi.nlm.nih.gov/pubmed/21508418
http://dx.doi.org/10.1016/j.amepre.2014.09.028
http://www.ncbi.nlm.nih.gov/pubmed/25528708
http://www.ncbi.nlm.nih.gov/pubmed/29620822
http://dx.doi.org/10.21474/IJAR01/10970
http://dx.doi.org/10.4103/0019-509X.147452
http://dx.doi.org/10.4103/0019-509X.147452
http://www.ncbi.nlm.nih.gov/pubmed/25526246
https://www.nso.go.th/sites/2014en/Pages/survey/Social/Health/The-Smoking-And-Drinking-Behavior-Survey-2011.aspx
https://www.nso.go.th/sites/2014en/Pages/survey/Social/Health/The-Smoking-And-Drinking-Behavior-Survey-2011.aspx
https://www.nso.go.th/sites/2014en/Pages/survey/Social/Health/The-Smoking-And-Drinking-Behavior-Survey-2011.aspx
https://stacks.cdc.gov/view/cdc/43373
https://stacks.cdc.gov/view/cdc/43373

Oral cancer screening

Near AM, Blackman K, Currie LM, Levy DT (2014).
Sweden SimSmoke: the effect of tobacco control poli-
cies on smoking and snus prevalence and attributable
deaths. Eur J Public Health. 24(3):451-8. do0i:10.1093/
eurpub/ckt178 PMID:24287030

Nethan ST, Sinha DN, Sharma S, Mehrotra R (2020).
Behavioral interventions for smokeless tobacco cessa-
tion. Nicotine Tob Res. 22(4):588-93. d0i:10.1093/ntr/
ntz107 PMID:31251347

Niaz K, Magbool F, Khan F, Bahadar H, Ismail Hassan
F, Abdollahi M (2017). Smokeless tobacco (paan and
gutkha) consumption, prevalence, and contribution to
oral cancer. Epidemiol Health.39:€2017009. doi:10.4178/
epih.e2017009 PMID:28292008

NIHFW (2014). The Prevention of Food Adulteration
Act, 1954 (amended in 1964, 1976, 1986). New Delhi,
India: National Institute of Health and Family Welfare.
Available from: http://www.nihfw.org/Legislations/
THEPREVENTIONOFFOODADUTERATION.html.

Novais TO (2017). The use of alcohol and other drugs in
the Kalunga quilombola rural community in Goias.
[in Portuguese] Com Ciéncias Satide. 28(3/4):379-88.
https://bvsms.saude.gov.br/bvs/periodicos/ccs
artigos/v28 3 us alcool.pdf.

Nufez-de la Mora A, Jesmin F, Bentley GR (2007).
Betel nut use among first and second generation
Bangladeshi women in London, UK. J Immigr Minor
Health. 9(4):299-306. doi:10.1007/s10903-007-9041-2
PMID:17431783

Nyi Latt N, Saw YM, Myat Cho S, Kariya T, Yamamoto
E, Hamajima N (2018). Tobacco control law aware-
ness, enforcement, and compliance among high school
students in Myanmar. Nagoya ] Med Sci. 80(3):379-89.
doi:10.18999/nagjms.80.3.379 PMID:30214087

Nylander ] (2016). Hard times for ‘betel nut beauties’
as Taiwan tries to kick deadly addiction. CNN.com.
Available from: https://edition.cnn.com/2016/09/05/
asia/taiwan-asia-betel-nuts/index.html

Oakley E, Demaine L, Warnakulasuriya S (2005). Areca
(betel) nut chewing habit among high-school children
in the Commonwealth of the Northern Mariana Islands
(Micronesia). Bull World Health Organ. 83(9):656-
60. https://apps.who.int/iris/handle/10665/269482
PMID:16211156

Oudjehih M, Deltour I, Bouhidel ML, Bouhidel A,
Marref A, Luzon V, et al. (2020). Smokeless tobacco
use, cigarette smoking, and upper aerodigestive tract
cancers: a case-control study in the Batna Region,
Algeria, 2008-2011. Tob Use Insights. 13:X20902239.
doi:10.1177/1179173X20902239 PMID:32076371

PAHO (2018). Youth and tobacco in the Region of the
Americas. Results from the Global Youth Tobacco
Survey (2010-2017). Washington (DC), USA: Pan
American Health Organization. Available from:
https://iris.paho.org/handle/10665.2/51670.

Palipudi KM, Gupta PC, Sinha DN, Andes L], Asma S,
McAfee T; GATS Collaborative Group (2012). Social
determinants of health and tobacco use in thirteen
low and middle income countries: evidence from
Global Adult Tobacco Survey. PLoS One. 7(3):e33466.
doi:10.1371/journal.pone.0033466 PMID:22438937

Papke RL, Bhattacharyya I, Hatsukami DK, Moe I,
Glatman S (2020). Betel nut (areca) and smokeless
tobacco use in Myanmar. Subst Use Misuse. 55(9):1385-
94. [Erratum in: Subst Use Misuse. 2019;54(14):2425.]
d0i:10.1080/10826084.2019.1624774 PMID:31220988

Parliament of Bhutan (2010). Tobacco Control Act
of Bhutan, 2010. Thimphu, Bhutan: Parliament
of Bhutan. Available from: https://web.archive.
org/web/20120316175424/http://www.nab.gov.bt/
downloadsact/Dz076.pdf.

Paulino YC, Ettienne R, Novotny R, Wilkens LR, Shomour
M, Sigrah C, et al. (2017b). Areca (betel) nut chewing
practices of adults and health behaviors of their chil-
dren in the Freely Associated States, Micronesia:
findings from the Children’s Healthy Living (CHL)
Program. Cancer Epidemiol. 50(Pt B):234-40.
d0i:10.1016/j.canep.2017.07.009 PMID:29120830

Paulino YC, Hurwitz EL, Ogo JC, Paulino TC, Yamanaka
AB, Novotny R, et al. (2017a). Epidemiology of areca
(betel) nut use in the Mariana Islands: findings from
the University of Guam/University of Hawai’i Cancer
Center Partnership Program. Cancer Epidemiol.
50(Pt B):241-6. doi:10.1016/j.canep.2017.08.006
PMID:29120831

Peeters S, Gilmore AB (2013). How online salesand promo-
tion of snus contravenes current European Union
legislation. Tob Control. 22(4):266-73. doi:10.1136/
tobaccocontrol-2011-050209 PMID:22267980

Pimple S, Gunjal S, Mishra GA, Pednekar MS, Majmudar
P, Shastri SS (2014). Compliance to gutka ban and other
provisons of COTPA in Mumbai. Indian J Cancer.
51(Suppl  1):S60-6.  doi:10.4103/0019-509X.147475
PMID:25526251

Pobutsky AM, Neri EI(2012). Betel nut chewing in Hawai’i:
is it becoming a public health problem? Historical and
socio-cultural considerations. Hawaii | Med Public
Health. 71(1):23-6. PMID:22413101

Quinn B, Peach E, Wright CJC, Lim MSC, Davidson L,
Dietze P (2017). Alcohol and other substance use among
a sample of young people in the Solomon Islands. Aust
N Z ] Public Health. 41(4):358-64. doi:10.1111/1753-
6405.12669 PMID:28616897

Raja M, Saha S, Krishna-Reddy V, Mohd S, Narang R, Sood
P (2016). Effectiveness of oral health education versus
nicotine replacement therapy for tobacco cessation -
a parallel randomized clinical trial. J Clin Exp Dent.
8(1):64-70. doi:10.4317/jced.52738 PMID:26855709

Rani M, Bonu S, Jha P, Nguyen SN, Jamjoum L (2003).
Tobacco use in India: prevalence and predictors of
smoking and chewing in a national cross sectional

289


http://dx.doi.org/10.1093/eurpub/ckt178
http://dx.doi.org/10.1093/eurpub/ckt178
http://www.ncbi.nlm.nih.gov/pubmed/24287030
http://dx.doi.org/10.1093/ntr/ntz107
http://dx.doi.org/10.1093/ntr/ntz107
http://www.ncbi.nlm.nih.gov/pubmed/31251347
http://dx.doi.org/10.4178/epih.e2017009
http://dx.doi.org/10.4178/epih.e2017009
http://www.ncbi.nlm.nih.gov/pubmed/28292008
http://www.nihfw.org/Legislations/THEPREVENTIONOFFOODADUTERATION.html
http://www.nihfw.org/Legislations/THEPREVENTIONOFFOODADUTERATION.html
https://bvsms.saude.gov.br/bvs/periodicos/ccs_artigos/v28_3_us_alcool.pdf
https://bvsms.saude.gov.br/bvs/periodicos/ccs_artigos/v28_3_us_alcool.pdf
http://dx.doi.org/10.1007/s10903-007-9041-2
http://www.ncbi.nlm.nih.gov/pubmed/17431783
http://dx.doi.org/10.18999/nagjms.80.3.379
http://www.ncbi.nlm.nih.gov/pubmed/30214087
https://edition.cnn.com/2016/09/05/asia/taiwan-asia-betel-nuts/index.html
https://edition.cnn.com/2016/09/05/asia/taiwan-asia-betel-nuts/index.html
http://.
https://apps.who.int/iris/handle/10665/269482
http://www.ncbi.nlm.nih.gov/pubmed/16211156
http://dx.doi.org/10.1177/1179173X20902239
http://www.ncbi.nlm.nih.gov/pubmed/32076371
https://iris.paho.org/handle/10665.2/51670
http://.
http://dx.doi.org/10.1371/journal.pone.0033466
http://www.ncbi.nlm.nih.gov/pubmed/22438937
http://dx.doi.org/10.1080/10826084.2019.1624774
http://www.ncbi.nlm.nih.gov/pubmed/31220988
https://web.archive.org/web/20120316175424/http://www.nab.gov.bt/downloadsact/Dzo76.pdf
https://web.archive.org/web/20120316175424/http://www.nab.gov.bt/downloadsact/Dzo76.pdf
https://web.archive.org/web/20120316175424/http://www.nab.gov.bt/downloadsact/Dzo76.pdf
http://dx.doi.org/10.1016/j.canep.2017.07.009
http://www.ncbi.nlm.nih.gov/pubmed/29120830
http://dx.doi.org/10.1016/j.canep.2017.08.006
http://www.ncbi.nlm.nih.gov/pubmed/29120831
http://dx.doi.org/10.1136/tobaccocontrol-2011-050209
http://dx.doi.org/10.1136/tobaccocontrol-2011-050209
http://www.ncbi.nlm.nih.gov/pubmed/22267980
http://dx.doi.org/10.4103/0019-509X.147475
http://www.ncbi.nlm.nih.gov/pubmed/25526251
http://www.ncbi.nlm.nih.gov/pubmed/22413101
http://dx.doi.org/10.1111/1753-6405.12669
http://dx.doi.org/10.1111/1753-6405.12669
http://www.ncbi.nlm.nih.gov/pubmed/28616897
http://dx.doi.org/10.4317/jced.52738
http://www.ncbi.nlm.nih.gov/pubmed/26855709

IARC HANDBOOKS OF CANCER PREVENTION - 19

household survey. Tob Control. 12(4):e4. doi:10.1136/
tc.12.4.e4 PMID:14660785

Reddy P, Anjum Sh, Monica M, Yadav Rao K, Akula
Sh, Sai Pravallika T (2016). Is there any impact of
the gutkha ban on users and vendors in Rangareddy
district? A cross sectional study. Asian Pac ] Cancer
Prev. 17(11):5005-9. PMID:28032731

Reichart PA, Nguyen XH (2008). Betel quid chewing, oral
cancer and other oral mucosal diseases in Vietnam:
a review. J Oral Pathol Med. 37(9):511-4. doi:10.1111/
j:1600-0714.2008.00669.x PMID:18624933

Rozi S, Akhtar S (2007). Prevalence and predictors of
smokeless tobacco use among high-school males in
Karachi, Pakistan. East Mediterr Health J. 13(4):916-
24. PMID:17955775

Sadath A, Jose K, Jiji KM, Mercy VT, Ragesh G, Arensman
E (2022). Prevalence and determinants of substance
use among Indigenous tribes in South India: findings
from a tribal household survey. ] Racial Ethn Health
Disparities.  9(1):356-66.  doi:10.1007/s40615-021-
00964-2 PMID:33495925

Samai M, Bash-Taqi D, Samai HH, Edem-Hotah ], Daoh
SK, Alemu W (2011). Prevalence of tobacco use and
physical activity among adult Sierra Leonean popula-
tion. Sierra Leone ] Biomed Res. 3(1):49-59. doi:10.4314/

Severson HH, Gordon JS, Danaher BG, Akers L (2008).
ChewFree.com: evaluation of a web-based cessation
program for smokeless tobacco users. Nicotine Tob
Res. 10(2):381-91. doi:10.1080/14622200701824984
PMID:18236303

Severson HH, Peterson AL, Andrews JA, Gordon ]S,
Cigrang JA, Danaher BG, et al. (2009). Smokeless
tobacco cessation in military personnel: a rand-
omized controlled trial. Nicotine Tob Res. 11(6):730-8.
d0i:10.1093/ntr/ntp057 PMID:19395686

Shafey O, Eriksen M, Ross H, Mackay J (2009) The tobacco
atlas. 3rd ed. Atlanta (GA), USA: American Cancer
Society. Available from: https://www.afro.who.int/
publications/tobacco-atlas-3rd-edition.

Shah S, Dave B, Shah R, Mehta TR, Dave R (2018).
Socioeconomic and cultural impact of tobacco in India.
] Family Med Prim Care. 7(6):1173-6. d0i:10.4103/
ifmpc.ifmpc 36 18 PMID:30613493

Sharapova S, Reyes-Guzman C, Singh T, Phillips E,
Marynak KL, Agaku I (2020). Age of tobacco use
initiation and association with current use and nico-
tine dependence among US middle and high school
students, 2014-2016. Tob Control. 29(1):49-54. https://
pubmed.ncbi.nlm.nih.gov/30498008d0i:10.1136/
tobaccocontrol-2018-054593 PMID:30498008

sljbr.v3i1.66652
SAMHSA (2014). FFY 2014 annual Synar reports. Tobacco

sales to youth. Rockville (MD), USA: Substance Abuse
and Mental Health Services Administration. Available
from: https://store.samhsa.gov/sites/default/files/d7/

Shrestha N, Mehata S, Pradhan PMS, Joshi D, Mishra SR
(2019). A nationally representative study on socio-de-
mographic and geographic correlates, and trends in
tobacco use in Nepal. Sci Rep. 9(1):2682. doi:10.1038/
541598-019-39635-y PMID:30804493

priv/synar-15.pdf.
Sagib MAN, Rafique I, Qureshi H, Munir MA, Bashir R,

Arif BW, et al. (2018). Burden of tobacco in Pakistan:
findings from Global Adult Tobacco Survey 2014.
Nicotine Tob Res. 20(9):1138-43. d0i:10.1093/ntr/ntx179
PMID:29059338

Selvaraj S, Srivastava S, Karan A (2015). Price elasticity
of tobacco products among economic classes in India,
2011-2012. BM] Open. 5(12):¢008180. doi:10.1136/
bmjopen-2015-008180 PMID:26656009

Severson HH, Andrews JA, Lichtenstein E, Danaher
BG, Akers L (2007). Self-help cessation programs
for smokeless tobacco users: long-term follow-up
of a randomized trial. Nicotine Tob Res. 9(2):281-9.
d0i:10.1080/14622200601080281 PMID:17365759

Severson HH, Andrews JA, Lichtenstein E, Gordon
JS, Barckley MF (1998). Using the hygiene visit to
deliver a tobacco cessation program: results of a rand-
omized clinical trial. ] Am Dent Assoc. 129(7):993-9.
doi:10.14219/jada.archive.1998.0353 PMID:9685764

Severson HH, Danaher BG, Ebbert JO, van Meter N,
Lichtenstein E, Widdop C, et al. (2015). Randomized
trial of nicotine lozenges and phone counseling
for smokeless tobacco cessation. Nicotine Tob Res.
17(3):309-15. doi:10.1093/ntr/ntuld5 PMID:25168034

290

Siddiqi K, Husain S, Vidyasagaran A, Readshaw A,
Mishu MP, Sheikh A (2020). Global burden of disease
due to smokeless tobacco consumption in adults:
an updated analysis of data from 127 countries.
BMC Med. 18(1):222. doi:10.1186/s12916-020-01677-9
PMID:32782007

Siddiqi K, Shah S, Abbas SM, Vidyasagaran A, Jawad M,
Dogar O, et al. (2015). Global burden of disease due
to smokeless tobacco consumption in adults: anal-
ysis of data from 113 countries. BMC Med. 13(1):194.
do0i:10.1186/s12916-015-0424-2 PMID:26278072

Singh A, Mathur MR, Palipudi KM, Arora M (2016).
Determinants of smokeless tobacco use in India. In:
Gupta PC, Arora M, Sinha DN, Asma S, Parascandola
M, editors. Smokeless tobacco and public health
in India. New Delhi, India: Ministry of Health and
Family Welfare, Government of India; pp. 97-114.

Singh PK, Yadav A, Singh L, Mazumdar S, Sinha DN,
Straif K, et al. (2021). Areca nut consumption with
and without tobacco among the adult population: a
nationally representative study from India. BMJ Open.
11(6):e043987. doi:10.1136/bmjopen-2020-043987
PMID:34130957

Singh PK, Yadav A, Singh L, Singh S, Mehrotra R (2020).
Social determinants of dual tobacco use in India: an
analysis based on the two rounds of Global Adult



http://dx.doi.org/10.1136/tc.12.4.e4
http://dx.doi.org/10.1136/tc.12.4.e4
http://www.ncbi.nlm.nih.gov/pubmed/14660785
http://www.ncbi.nlm.nih.gov/pubmed/28032731
http://dx.doi.org/10.1111/j.1600-0714.2008.00669.x
http://dx.doi.org/10.1111/j.1600-0714.2008.00669.x
http://www.ncbi.nlm.nih.gov/pubmed/18624933
http://www.ncbi.nlm.nih.gov/pubmed/17955775
http://dx.doi.org/10.1007/s40615-021-00964-2
http://dx.doi.org/10.1007/s40615-021-00964-2
http://www.ncbi.nlm.nih.gov/pubmed/33495925
http://dx.doi.org/10.4314/sljbr.v3i1.66652
http://dx.doi.org/10.4314/sljbr.v3i1.66652
https://store.samhsa.gov/sites/default/files/d7/priv/synar-15.pdf
https://store.samhsa.gov/sites/default/files/d7/priv/synar-15.pdf
http://dx.doi.org/10.1093/ntr/ntx179
http://www.ncbi.nlm.nih.gov/pubmed/29059338
http://dx.doi.org/10.1136/bmjopen-2015-008180
http://dx.doi.org/10.1136/bmjopen-2015-008180
http://www.ncbi.nlm.nih.gov/pubmed/26656009
http://dx.doi.org/10.1080/14622200601080281
http://www.ncbi.nlm.nih.gov/pubmed/17365759
http://dx.doi.org/10.14219/jada.archive.1998.0353
http://www.ncbi.nlm.nih.gov/pubmed/9685764
http://dx.doi.org/10.1093/ntr/ntu145
http://www.ncbi.nlm.nih.gov/pubmed/25168034
http://dx.doi.org/10.1080/14622200701824984
http://www.ncbi.nlm.nih.gov/pubmed/18236303
http://dx.doi.org/10.1093/ntr/ntp057
http://www.ncbi.nlm.nih.gov/pubmed/19395686
https://www.afro.who.int/publications/tobacco-atlas-3rd-edition
https://www.afro.who.int/publications/tobacco-atlas-3rd-edition
http://dx.doi.org/10.4103/jfmpc.jfmpc_36_18
http://dx.doi.org/10.4103/jfmpc.jfmpc_36_18
http://www.ncbi.nlm.nih.gov/pubmed/30613493
https://pubmed.ncbi.nlm.nih.gov/30498008
https://pubmed.ncbi.nlm.nih.gov/30498008
http://dx.doi.org/10.1136/tobaccocontrol-2018-054593
http://dx.doi.org/10.1136/tobaccocontrol-2018-054593
http://www.ncbi.nlm.nih.gov/pubmed/30498008
http://dx.doi.org/10.1038/s41598-019-39635-y
http://dx.doi.org/10.1038/s41598-019-39635-y
http://www.ncbi.nlm.nih.gov/pubmed/30804493
http://dx.doi.org/10.1186/s12916-020-01677-9
http://www.ncbi.nlm.nih.gov/pubmed/32782007
http://dx.doi.org/10.1186/s12916-015-0424-2
http://www.ncbi.nlm.nih.gov/pubmed/26278072
http://dx.doi.org/10.1136/bmjopen-2020-043987
http://www.ncbi.nlm.nih.gov/pubmed/34130957

Oral cancer screening

Tobacco Survey. Prev Med Rep. 18:101073. doi:10.1016/].
pmedr.2020.101073 PMID:32257776

Singh SK, Schensul JJ, Kashyap GC (2018). The reach
of media to smokers and smokeless tobacco users in
India: evidence from the Global Adult Tobacco Survey
(GATS). J Popul Soc Stud. 26(1):42-52. doi:10.25133/
JPSSv26n1.004

Sinha DN, Gupta PC, Kumar A, Bhartiya D, Agarwal N,
Sharma S, et al. (2018a). The poorest of poor suffer the
greatest burden from smokeless tobacco use: a study
from 140 countries. Nicotine Tob Res. 20(12):1529-32.
doi:10.1093/ntr/ntx276 PMID:29309692

Sinha DN, Gupta PC, Pednekar MS, Jones JT, Warren CW
(2002). Tobacco use among school personnel in Bihar,
India. Tob Control. 11(1):82-3. doi:10.1136/tc.11.1.82
PMID:11891376

Sinha DN, Gupta PC, Ray C, Singh PK (2012). Prevalence
of smokeless tobacco use among adults in WHO
South-East Asia. Indian ] Cancer. 49(4):342-6. https://
pubmed.ncbi.nlm.nih.gov/23442396d0i:10.4103/0019-
509X.107726 PMID:23442396

Sinha DN, Gupta PC, Warren CW, Asma S (2004a). School
policy and tobacco use by students in Bihar, India.
Indian ] Public Health. 48(3):118-22. PMID:15709597

Sinha DN, Gupta PC, Warren CW, Asma S (2004b). Effect
of school policy on tobacco use by school personnel in
Bihar, India. J Sch Health. 74(1):3-5. doi:10.1111/j.1746
-1561.2004.tb06592.x PMID:15022368

Sinha DN, Mathur N, Nazar GP, Gajalakshmi Vendhan V,
Palipudi KM, Asma S, et al. (2016). Smokeless tobacco
use among youth. In: Gupta PC, Arora M, Sinha DN,
Asma S, Parascandola M, editors. Smokeless tobacco
and public health in India. New Delhi, India: Ministry
of Health and Family Welfare, Government of India;
pp. 45-62.

Sinha DN, Palipudi KM, Jones CK, Khadka BB, Silva
PD, Mumthaz M, et al. (2014). Levels and trends of
smokeless tobacco use among youth in countries of the
World Health Organization South-East Asia Region.
Indian ] Cancer. 51(Suppl 1):S50-3. doi:10.4103/0019-
509X.147472 PMID:25526249

Sinha DN, Suliankatchi RA, Gupta PC, Thamarangsi
T, Agarwal N, Parascandola M, et al. (2018b). Global
burden of all-cause and cause-specific mortality
due to smokeless tobacco use: systematic review and
meta-analysis. Tob Control. 27(1):35-42. doi:10.1136/
tobaccocontrol-2016-053302 PMID:27903956

Solhi M, Fattahi E, Manzari ZS, Gupta PC, Kargar M,
Kasmaei P, etal. (2021). The reasons for using smokeless
tobacco: a review. Iran J Public Health. 50(3):492-501.
doi:10.18502/ijph.v50i3.5589 PMID:34178796

Sorensen G, Gupta PC, Sinha DN, Shastri S, Kamat
M, Pednekar MS, et al. (2005). Teacher tobacco use
and tobacco use prevention in two regions in India:
results of the Global School Personnel Survey. Prev

Med. 41(2):417-23. doi:10.1016/j.ypmed.2004.09.048
PMID:15917036

Sorensen G, Pednekar MS, Sinha DN, Stoddard AM,
Nagler E, Aghi MB, et al. (2013). Effects of a tobacco
control intervention for teachers in India: results of
the Bihar School Teachers Study. Am ] Public Health.
103(11):2035-40. doi:10.2105/AJPH.2013.301303
PMID:24028234

Sreeramareddy CT, Pradhan PM, Sin § (2014b). Prevalence,
distribution, and social determinants of tobacco use in
30sub-Saharan African countries. BMC Med. 12(1):243.
doi:10.1186/s12916-014-0243-x PMID:25518855

Sreeramareddy CT, Pradhan PMS, Mir IA, Sin S (2014a).
Smoking and smokeless tobacco use in nine South and
Southeast Asian countries: prevalence estimates and
social determinants from Demographic and Health
Surveys. Popul Health Metr. 12(1):22. doi:10.1186/
512963-014-0022-0 PMID:25183954

Stevens V7], Severson H, Lichtenstein E, Little SJ, Leben
J (1995). Making the most of a teachable moment: a
smokeless-tobacco cessation intervention in the dental
office. Am J Public Health. 85(2):231-5. d0i:10.2105/
AJPH.85.2.231 PMID:7856783

Stigler MH, Perry CL, Arora M, Shrivastav R, Mathur C,
Reddy KS (2007). Intermediate outcomes from Project
MYTRI: mobilizing youth for tobacco-related initi-
atives in India. Cancer Epidemiol Biomarkers Prev.
16(6):1050-6. doi:10.1158/1055-9965.EPI-06-0929
PMID:17548662

Stotts RC, Roberson PK, Hanna EY, Jones SK, Smith CK
(2003). A randomised clinical trial of nicotine patches
for treatment of spit tobacco addiction among adoles-
cents. Tob Control. 12(Suppl 4):IV11-5. doi:10.1136/
tc.12.suppl 4.ivll PMID:14645935

Su SY, Chen WT, Chiang CJ, Yang YW, Lee WC (2020).
Oral cancer incidence rates from 1997 to 2016 among
men in Taiwan: association between birth cohort
trends and betel nut consumption. Oral Oncol.
107:104798.  doi:10.1016/j.oraloncology.2020.104798
PMID:32434121

Suliankatchi Abdulkader R, Sinha DN, Jeyashree K,
Rath R, Gupta PC, Kannan S, et al. (2019). Trends in
tobacco consumption in India 1987-2016: impact of the
World Health Organization Framework Convention
on Tobacco Control. Int ] Public Health. 64(6):841-51.
doi:10.1007/s00038-019-01252-x PMID:31134319

Sumithrarachchi SR, Jayasinghe R, Warnakulasuriya S
(2021). Betel quid addiction: a review of its addiction
mechanisms and pharmacological management as
an emerging modality for habit cessation. Subst Use
Misuse. 56(13):2017-25. doi:10.1080/10826084.2021.19
63990 PMID:34396897

Tang ]G, Jian XF, Gao ML, Ling TY, Zhang KH
(1997). Epidemiological survey of oral submucous
fibrosis in Xiangtan City, Hunan Province, China.
Community Dent Oral Epidemiol. 25(2):177-80.

291


http://dx.doi.org/10.1016/j.pmedr.2020.101073
http://dx.doi.org/10.1016/j.pmedr.2020.101073
http://www.ncbi.nlm.nih.gov/pubmed/32257776
http://dx.doi.org/10.25133/JPSSv26n1.004
http://dx.doi.org/10.25133/JPSSv26n1.004
http://dx.doi.org/10.1093/ntr/ntx276
http://www.ncbi.nlm.nih.gov/pubmed/29309692
http://dx.doi.org/10.1136/tc.11.1.82
http://www.ncbi.nlm.nih.gov/pubmed/11891376
https://pubmed.ncbi.nlm.nih.gov/23442396
https://pubmed.ncbi.nlm.nih.gov/23442396
http://dx.doi.org/10.4103/0019-509X.107726
http://dx.doi.org/10.4103/0019-509X.107726
http://www.ncbi.nlm.nih.gov/pubmed/23442396
http://www.ncbi.nlm.nih.gov/pubmed/15709597
http://dx.doi.org/10.1111/j.1746-1561.2004.tb06592.x
http://dx.doi.org/10.1111/j.1746-1561.2004.tb06592.x
http://www.ncbi.nlm.nih.gov/pubmed/15022368
http://dx.doi.org/10.4103/0019-509X.147472
http://dx.doi.org/10.4103/0019-509X.147472
http://www.ncbi.nlm.nih.gov/pubmed/25526249
http://dx.doi.org/10.1136/tobaccocontrol-2016-053302
http://dx.doi.org/10.1136/tobaccocontrol-2016-053302
http://www.ncbi.nlm.nih.gov/pubmed/27903956
http://dx.doi.org/10.18502/ijph.v50i3.5589
http://www.ncbi.nlm.nih.gov/pubmed/34178796
http://dx.doi.org/10.1016/j.ypmed.2004.09.048
http://www.ncbi.nlm.nih.gov/pubmed/15917036
http://dx.doi.org/10.2105/AJPH.2013.301303
http://www.ncbi.nlm.nih.gov/pubmed/24028234
http://dx.doi.org/10.1186/s12916-014-0243-x
http://www.ncbi.nlm.nih.gov/pubmed/25518855
http://dx.doi.org/10.1186/s12963-014-0022-0
http://dx.doi.org/10.1186/s12963-014-0022-0
http://www.ncbi.nlm.nih.gov/pubmed/25183954
http://dx.doi.org/10.2105/AJPH.85.2.231
http://dx.doi.org/10.2105/AJPH.85.2.231
http://www.ncbi.nlm.nih.gov/pubmed/7856783
http://dx.doi.org/10.1158/1055-9965.EPI-06-0929
http://www.ncbi.nlm.nih.gov/pubmed/17548662
http://dx.doi.org/10.1136/tc.12.suppl_4.iv11
http://dx.doi.org/10.1136/tc.12.suppl_4.iv11
http://www.ncbi.nlm.nih.gov/pubmed/14645935
http://dx.doi.org/10.1016/j.oraloncology.2020.104798
http://www.ncbi.nlm.nih.gov/pubmed/32434121
http://dx.doi.org/10.1007/s00038-019-01252-x
http://www.ncbi.nlm.nih.gov/pubmed/31134319
http://dx.doi.org/10.1080/10826084.2021.1963990
http://dx.doi.org/10.1080/10826084.2021.1963990
http://www.ncbi.nlm.nih.gov/pubmed/34396897

IARC HANDBOOKS OF CANCER PREVENTION - 19

https://pubmed.ncbi.nlm.nih.gov/9181294d0i:10.11
11/j.1600-0528.1997.tb00918.x PMID:9181294

Thai Cultural Encyclopedia Foundation (1999).
Suwanna chakkatam - cause of huar winas chiba.
The Encyclopedia of Thai Culture, the Northern
Region. Volume 14. Bangkok, Thailand: Thai Cultural
Encyclopedia Foundation, Siam Commercial Bank.

Thakur JS, Prinja S, Bhatnagar N, Rana SK, Sinha DN,
Singh PK (2015). Widespread inequalities in smoking
& smokeless tobacco consumption across wealth quin-
tiles in States of India: need for targeted interventions.
Indian ] Med Res. 141(6):789-98. https://pubmed.ncbi.
nlm.nih.gov/26205022d0i:10.4103/0971-5916.160704
PMID:26205022

The Economic Times (2020). Spitting in public now an
offence under Disaster Management Act: MHA. 15
April 2020. Available from: https://economictimes.

Virtanen SE, Zeebari Z, Rohyo I, Galanti MR (2015).
Evaluation of a brief counseling for tobacco cessa-
tion in dental clinics among Swedish smokers and
snus users. A cluster randomized controlled trial
(the FRITT study). Prev Med. 70:26-32. doi:10.1016/j.
ypmed.2014.11.005 PMID:25445335

Vital Strategies (2010). Campaigns, India. India - tobacco
control - Surgeon (English). Video recording. Available
from: https://www.vitalstrategies.org/resources/
india-surgeon-english/.

Vital Strategies (2011). Campaigns, India. India - tobacco
control - Mukesh (English). Video recording. Available
from: https://www.vitalstrategies.org/resources/
india-mukesh-english/.

Vital Strategies (2017). First ever campaign in Myanmar
to warn about deadly betel chewing. Available from:
https://www.vitalstrategies.org/first-ever-campaign-

indiatimes.com/news/politics-and-nation/spitting-in-

myanmar-warn-deadly-betel-chewing/.

public-now-an-offence-under-disaster-management-
act-mha/articleshow/75161291.cms.

Timberlake DS (2016). Advertising receptivity and youth
initiation of smokeless tobacco. Subst Use Misuse.
51(9):1077-82. do0i:10.3109/10826084.2016.1160115

Walsh MM, Hilton JF, Masouredis CM, Gee L, Chesney
MA, Ernster VL (1999). Smokeless tobacco cessa-
tion intervention for college athletes: results after 1
year. Am ] Public Health. 89(2):228-34. doi:10.2105/
AJPH.89.2.228 PMID:9949754

PMID:27159627

TISS and MOHFW (2017). Global Adult Tobacco Survey,
second round. India 2016-2017 report. Mumbai, New
Delhi, India: Tata Institute of Social Sciences and
Ministry of Health and Family Welfare, Government
of India. Available from: https:/ntcp.nhp.gov.in/assets/
document/surveys-reports-publications/Global-Adult-
Tobacco-Survey-Second-Round-India-2016-2017.pdf.

Tobacco Control Research Group (2021). Cigarette
companies investing in snus. Tobacco tactics. Bath,
UK: Department of Health, University of Bath.
Available  from:  https://tobaccotactics.org/wiki/
cigarette-companies-investing-in-snus/.

Tshering PS, Doelkar S, Tshering S (2021). NA decides
lifting ban on sale of tobacco products. Bhutan
Broadcasting Service. Available from: http://www.bbs.
bt/news/?p=152230.

Tsou HT, Wu TY, Kuo KL, Hsiao SH, Huang SJ, Tsai
CY (2022). Ten-year trends in lifestyle habits among
community-dwelling older people in Taiwan. Australas
J Ageing. 41(5): doi:10.1111/ajag.12969 PMID:34192403

Tun NA, Chittin T, Agarwal N, New ML, Thaung Y, Phyo
PP (2017). Tobacco use among young adolescents in
Myanmar: findings from Global Youth Tobacco Survey.
Indian ] Public Health. 61(Suppl 1):5S54-9. doi:10.4103/
ijph.ITPH 236 17 PMID:28928320

Turk T, Newton F, Choudhury §, Islam MS (2018).
Predictors of quitting attempts among tobacco users in
Bangladesh after a communication campaign to launch
graphic warning labels on packaging. Health Educ
Behav. 45(6):879-87. doi:10.1177/1090198118775486
PMID:29884073

292

WalshMM, Langer T],KavanaghN,Mansell C, MacDougal
W, Kavanagh C, et al. (2010). Smokeless tobacco cessa-
tion cluster randomized trial with rural high school
males: intervention interaction with baseline smoking.
Nicotine Tob Res. 12(6):543-50. doi:10.1093/ntr/ntq022
PMID:20439384

Wangdi P, Gyeltshen N (2020). Bhutan lifts tobacco ban
to block COVID spillover from India. Nikkei Asia.
Available  from:  https://asia.nikkei.com/Politics/
Bhutan-lifts-tobacco-ban-to-block-COVID-spillover-
from-India.

WHO (2003). WHO Framework Convention on
Tobacco Control. Geneva, Switzerland: World Health
Organization. Available from: https://apps.who.int/
iris/bitstream/handle/10665/42811/9241591013.pdf.

WHO (2008). WHO reporton the global tobacco epidemic,
2008: the MPOWER package. Geneva, Switzerland:
World Health Organization. Available from: https://
apps.who.int/iris/handle/10665/43818.

WHO (2017). WHO report on the global tobacco
epidemic, 2017: monitoring tobacco use and preven-
tion policies. Geneva, Switzerland: World Health
Organization. Available from: https:/apps.who.int/
iris/handle/10665/255874.

WHO (2018). Report of fifth Global Youth Tobacco
Survey (GYTS), Myanmar, 2016. New Delhi, India:
World Health Organization Regional Office for South-
East Asia. Available from: https://apps.who.int/iris/
handle/10665/274351.

WHO (2019). WHO global report on trends in prev-
alence of tobacco use 2000-2025. 3rd ed. Geneva,
Switzerland: World Health Organization. Available
from: https://www.who.int/publications/i/item/



https://pubmed.ncbi.nlm.nih.gov/9181294
http://dx.doi.org/10.1111/j.1600-0528.1997.tb00918.x
http://dx.doi.org/10.1111/j.1600-0528.1997.tb00918.x
http://www.ncbi.nlm.nih.gov/pubmed/9181294
https://pubmed.ncbi.nlm.nih.gov/26205022
https://pubmed.ncbi.nlm.nih.gov/26205022
http://dx.doi.org/10.4103/0971-5916.160704
http://www.ncbi.nlm.nih.gov/pubmed/26205022
https://economictimes.indiatimes.com/news/politics-and-nation/spitting-in-public-now-an-offence-under-disaster-management-act-mha/articleshow/75161291.cm
https://economictimes.indiatimes.com/news/politics-and-nation/spitting-in-public-now-an-offence-under-disaster-management-act-mha/articleshow/75161291.cm
https://economictimes.indiatimes.com/news/politics-and-nation/spitting-in-public-now-an-offence-under-disaster-management-act-mha/articleshow/75161291.cm
https://economictimes.indiatimes.com/news/politics-and-nation/spitting-in-public-now-an-offence-under-disaster-management-act-mha/articleshow/75161291.cm
http://dx.doi.org/10.3109/10826084.2016.1160115
http://www.ncbi.nlm.nih.gov/pubmed/27159627
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-Second-Round-India-2016-2017.pdf
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-Second-Round-India-2016-2017.pdf
https://ntcp.nhp.gov.in/assets/document/surveys-reports-publications/Global-Adult-Tobacco-Survey-Second-Round-India-2016-2017.pdf
http://.
https://tobaccotactics.org/wiki/cigarette-companies-investing-in-snus/
https://tobaccotactics.org/wiki/cigarette-companies-investing-in-snus/
http://.
http://www.bbs.bt/news/?p=152230
http://www.bbs.bt/news/?p=152230
http://dx.doi.org/10.1111/ajag.12969
http://www.ncbi.nlm.nih.gov/pubmed/34192403
http://dx.doi.org/10.4103/ijph.IJPH_236_17
http://dx.doi.org/10.4103/ijph.IJPH_236_17
http://www.ncbi.nlm.nih.gov/pubmed/28928320
http://dx.doi.org/10.1177/1090198118775486
http://www.ncbi.nlm.nih.gov/pubmed/29884073
http://dx.doi.org/10.1016/j.ypmed.2014.11.005
http://dx.doi.org/10.1016/j.ypmed.2014.11.005
http://www.ncbi.nlm.nih.gov/pubmed/25445335
https://www.vitalstrategies.org/resources/india-surgeon-english/
https://www.vitalstrategies.org/resources/india-surgeon-english/
https://www.vitalstrategies.org/resources/india-mukesh-english/
https://www.vitalstrategies.org/resources/india-mukesh-english/
http://.
https://www.vitalstrategies.org/first-ever-campaign-myanmar-warn-deadly-betel-chewing/
https://www.vitalstrategies.org/first-ever-campaign-myanmar-warn-deadly-betel-chewing/
http://.
http://dx.doi.org/10.2105/AJPH.89.2.228
http://dx.doi.org/10.2105/AJPH.89.2.228
http://www.ncbi.nlm.nih.gov/pubmed/9949754
http://dx.doi.org/10.1093/ntr/ntq022
http://www.ncbi.nlm.nih.gov/pubmed/20439384
https://asia.nikkei.com/Politics/Bhutan-lifts-tobacco-ban-to-block-COVID-spillover-from-India
https://asia.nikkei.com/Politics/Bhutan-lifts-tobacco-ban-to-block-COVID-spillover-from-India
https://asia.nikkei.com/Politics/Bhutan-lifts-tobacco-ban-to-block-COVID-spillover-from-India
https://apps.who.int/iris/bitstream/handle/10665/42811/9241591013.pdf
https://apps.who.int/iris/bitstream/handle/10665/42811/9241591013.pdf
http://.
https://apps.who.int/iris/handle/10665/43818
https://apps.who.int/iris/handle/10665/43818
https://apps.who.int/iris/handle/10665/255874
https://apps.who.int/iris/handle/10665/255874
http://.
https://apps.who.int/iris/handle/10665/274351
https://apps.who.int/iris/handle/10665/274351
http://.
https://www.who.int/publications/i/item/who-global-report-on-trends-in-prevalence-of-tobacco-use-2000-2025-third-edition

Oral cancer screening

who-global-report-on-trends-in-prevalence-of-
tobacco-use-2000-2025-third-edition.

WHO (2020a). Global Youth Tobacco Survey (GYTS),
Maldives 2019. New Delhi, India: World Health
Organization Regional Office for South-East Asia.
Available from: https://www.who.int/publications/i/
item/9789290228158.

WHO (2020b). Most recent nationally representative
survey reporting prevalence of smokeless tobacco
use or e-cigarette use among adults. Geneva,
Switzerland: World Health Organization. Available
from: https://www.who.int/data/gho/data/indicators/
indicator-details/GHO/gho-tobacco-control-monitor-
survey-reporting-prevalence-of-smokeless-tobacco-
use-or-e-cigarette-use-among-adults.

WHO (2021a). WHO global report on trends in prevalence
of tobacco use 2000-2025. 4th ed. Geneva, Switzerland:
World Health Organization. Available from: https:/
www.who.int/publications/i/item/9789240039322.

WHO (2021b). WHO reportontheglobal tobacco epidemic
2021: addressing new and emerging products. Geneva,
Switzerland: World Health Organization. Available
from: https://www.who.int/teams/health-promotion/
tobacco-control/global-tobacco-report-2021.

WHO (2021c). Country profiles on implementation of the
WHO Framework Convention on Tobacco Control
in the WHO South-East Asia Region. Available from:
https://apps.who.int/iris/handle/10665/204129.

WHO Country Office for Bangladesh (2018). National
STEPS survey for non-communicable diseases risk
factors in Bangladesh 2018. Available from: https:/
apps.who.int/iris/handle/10665/332886.

WHO FCTC (2014). Report of the sixth session of the
Conference of the Parties to the WHO Framework
Convention on Tobacco Control. Moscow, Russian
Federation, 13-18 October 2014. Available from:
https://apps.who.int/gb/fctc/PDF/cop6/FCTC COP6
Report-en.pdf.

WHO FCTC (2021). Parties to the WHO Framework
Convention on Tobacco Control. Available from:
https://fctc.who.int/who-fctc/overview/parties.

WHO FCTC and ICMR-NICPR (2022). Commonly
used smokeless tobacco products around the globe.
Uttar Pradesh, India: WHO Framework Convention
on Tobacco Control and Indian Council of Medical
Research-National Institute of Cancer Prevention and
Research. Available from: https://untobaccocontrol.

WHO Regional Office for South-East Asia (2009a). Global
Adult Tobacco Survey: Bangladesh report 2009. New
Delhi, India: World Health Organization Regional
Office for South-East Asia. Available from: https://apps.
who.int/iris/handle/10665/205136.

WHO Regional Office for South-East Asia (2009b). Global
Adult Tobacco Survey: Thailand country report. New
Delhi, India: World Health Organization Regional
Office for South-East Asia. Available from: https://apps.
who.int/iris/handle/10665/205138.

WHO Regional Office for South-East Asia (2011). Global
Adult Tobacco Survey: Thailand report, 2011. New
Delhi, India: World Health Organization Regional
Office for South-East Asia. Available from: https://apps.
who.int/iris/handle/10665/205139.

WHO Regional Office for South-East Asia (2012).
Global Adult Tobacco Survey: Indonesia report 2011.
New Delhi, India: WHO Regional Office for South-
East Asia. Available from: https://apps.who.int/iris/
handle/10665/205137.

WHO Regional Office for South-East Asia (2014). State-
level laws banning gutka are impacting product
availability and use. [Press release.] New Delhi, India:
World Health Organization Regional Office for South-
East Asia. Available from: https://www.who.int/india/
footer/quick-links/media/india-press-releases/state-
level-laws-banning-gutka-are-impacting-product-
availability-and-use.

WHO Regional Office for South-East Asia (2015). Global
Youth Tobacco Survey (GYTS), Bhutan Report, 2013.
New Delhi, India: World Health Organization Regional
Office for South East Asia. Available from: https://apps.
who.int/iris/handle/10665/164336.

WHO Regional Office for South-East Asia (2016). SriLanka
2015 country report: Global Youth Tobacco Survey
(GYTS). New Delhi: India: World Health Organization
Regional Office for South-East Asia. Available from:
https://apps.who.int/iris/handle/10665/250251.

WHO Regional Office for South-East Asia (2020). Global
Youth Tobacco Survey (GYTS), Bhutan, 2019. New
Delhi, India: World Health Organization Regional
Office for South-East Asia. Available from: https:/
www.who.int/publications/i/item/9789290227724.

Wijesinghe M (2018). The leaf, synonymous with
Avurudu. Sunday Observer. Available from:
https://www.sundayobserver.1k/2018/04/08/
leaf-synonymous-avurudu.

org/kh/smokeless-tobacco/paan-betel-quid-tobacco/,
accessed 10 March 2022.

WHO Regional Office for Europe (2020). Summary
results of the Global Youth Tobacco Survey in selected
countries of the WHO European Region. Copenhagen,
Denmark: World Health Organization Regional Office
for Europe. Available from: https://apps.who.int/iris/
handle/10665/336752.

Winstock A (2002). Areca nut-abuse liability, depend-
ence and public health. Addict Biol. 7(1):133-8.
doi:10.1080/13556210120091509 PMID:11900633

World Bank Group (2020). Myanmar - overview of
tobacco use, tobacco control legislation, and taxa-
tion. Country Brief. Washington (DC), USA:
World Bank Group. Global Tobacco Control
Program. Available from: https://openknowledge.
worldbank.org/bitstream/handle/10986/31952/

293


https://www.who.int/publications/i/item/who-global-report-on-trends-in-prevalence-of-tobacco-use-2000-2025-third-edition
https://www.who.int/publications/i/item/who-global-report-on-trends-in-prevalence-of-tobacco-use-2000-2025-third-edition
https://www.who.int/publications/i/item/9789290228158
https://www.who.int/publications/i/item/9789290228158
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-tobacco-control-monitor-survey-reporting-prevalence-of-smokeless-tobacco-use-or-e-cigarette-use-among-adults
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-tobacco-control-monitor-survey-reporting-prevalence-of-smokeless-tobacco-use-or-e-cigarette-use-among-adults
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-tobacco-control-monitor-survey-reporting-prevalence-of-smokeless-tobacco-use-or-e-cigarette-use-among-adults
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-tobacco-control-monitor-survey-reporting-prevalence-of-smokeless-tobacco-use-or-e-cigarette-use-among-adults
http://.
https://www.who.int/publications/i/item/9789240039322
https://www.who.int/publications/i/item/9789240039322
http://.
https://www.who.int/teams/health-promotion/tobacco-control/global-tobacco-report-2021
https://www.who.int/teams/health-promotion/tobacco-control/global-tobacco-report-2021
http://.
https://apps.who.int/iris/handle/10665/204129
http://.
https://apps.who.int/iris/handle/10665/332886
https://apps.who.int/iris/handle/10665/332886
https://apps.who.int/gb/fctc/PDF/cop6/FCTC_COP6_Report-en.pdf
https://apps.who.int/gb/fctc/PDF/cop6/FCTC_COP6_Report-en.pdf
https://fctc.who.int/who-fctc/overview/parties
https://untobaccocontrol.org/kh/smokeless-tobacco/paan-betel-quid-tobacco/
https://untobaccocontrol.org/kh/smokeless-tobacco/paan-betel-quid-tobacco/
https://apps.who.int/iris/handle/10665/336752
https://apps.who.int/iris/handle/10665/336752
https://apps.who.int/iris/handle/10665/205136
https://apps.who.int/iris/handle/10665/205136
http://.
https://apps.who.int/iris/handle/10665/205138
https://apps.who.int/iris/handle/10665/205138
http://.
https://apps.who.int/iris/handle/10665/205139
https://apps.who.int/iris/handle/10665/205139
https://apps.who.int/iris/handle/10665/205137
https://apps.who.int/iris/handle/10665/205137
http://.
https://www.who.int/india/footer/quick-links/media/india-press-releases/state-level-laws-banning-gutka-are-impacting-product-availability-and-use
https://www.who.int/india/footer/quick-links/media/india-press-releases/state-level-laws-banning-gutka-are-impacting-product-availability-and-use
https://www.who.int/india/footer/quick-links/media/india-press-releases/state-level-laws-banning-gutka-are-impacting-product-availability-and-use
https://www.who.int/india/footer/quick-links/media/india-press-releases/state-level-laws-banning-gutka-are-impacting-product-availability-and-use
http://.
https://apps.who.int/iris/handle/10665/164336
https://apps.who.int/iris/handle/10665/164336
http://.
https://apps.who.int/iris/handle/10665/250251
http://.
https://www.who.int/publications/i/item/9789290227724
https://www.who.int/publications/i/item/9789290227724
https://www.sundayobserver.lk/2018/04/08/leaf-synonymous-avurudu
https://www.sundayobserver.lk/2018/04/08/leaf-synonymous-avurudu
http://.
http://dx.doi.org/10.1080/13556210120091509
http://www.ncbi.nlm.nih.gov/pubmed/11900633
https://openknowledge.worldbank.org/bitstream/handle/10986/31952/Myanmar-Overview-of-Tobacco-Use-Tobacco-Control-Legislation-and-Taxation.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/31952/Myanmar-Overview-of-Tobacco-Use-Tobacco-Control-Legislation-and-Taxation.pdf?sequence=1&isAllowed=y

IARC HANDBOOKS OF CANCER PREVENTION - 19

Myanmar-Overview-of-Tobacco-Use-
Tobacco-Control-Legislation-and-Taxation.
pdf?sequence=1&isAllowed=y.

Wu P, Wilson K, Dimoulas P, Mills EJ (2006). Effectiveness
of smoking cessation therapies: a systematic review
and meta-analysis. BMC Public Health. 6(1):300.
doi:10.1186/1471-2458-6-300 PMID:17156479

Yang TY, Lin HR (2017). Taking actions to quit chewing
betel nuts and starting a new life: taxi drivers’
successful experiences of quitting betel nut chewing.
J Clin Nurs. 26(7-8):1031-41. doi:10.1111/jocn.13599
PMID:27681205

Yang YH, Warnakulasuriya S, Yang HF, Lin L], Wang
YW (2020). Public health measures to reduce areca

294

nut and betel quid use for control of oral cancer
in Taiwan. Oral Oncol. 108:104915. doi:10.1016/].
oraloncology.2020.104915 PMID:32712006

Ysaol J, Chilton JI, Callaghan P (1996). A survey of betel
nut chewing in Palau. Isla J. Micrones Stud. 4:244-5.

Zhao X, Davey G (2020). Areca nut use among a Chinese
ethnic minority, and its health implications. Subst Use
Misuse. 55(9):1519-24. doi:10.1080/10826084.2019.166
0676 PMID:31519115

Zhou B, Zhu W, Ren C (2019). First steps to regulate adver-
tising of areca nut in China. Lancet Oncol. 20(5):615-6.
doi:10.1016/S1470-2045(19)30231-1 PMID:31044700



https://openknowledge.worldbank.org/bitstream/handle/10986/31952/Myanmar-Overview-of-Tobacco-Use-Tobacco-Control-Legislation-and-Taxation.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/31952/Myanmar-Overview-of-Tobacco-Use-Tobacco-Control-Legislation-and-Taxation.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/31952/Myanmar-Overview-of-Tobacco-Use-Tobacco-Control-Legislation-and-Taxation.pdf?sequence=1&isAllowed=y
http://.
http://dx.doi.org/10.1186/1471-2458-6-300
http://www.ncbi.nlm.nih.gov/pubmed/17156479
http://dx.doi.org/10.1111/jocn.13599
http://www.ncbi.nlm.nih.gov/pubmed/27681205
http://dx.doi.org/10.1016/j.oraloncology.2020.104915
http://dx.doi.org/10.1016/j.oraloncology.2020.104915
http://www.ncbi.nlm.nih.gov/pubmed/32712006
http://dx.doi.org/10.1080/10826084.2019.1660676
http://dx.doi.org/10.1080/10826084.2019.1660676
http://www.ncbi.nlm.nih.gov/pubmed/31519115
http://dx.doi.org/10.1016/S1470-2045(19)30231-1
http://www.ncbi.nlm.nih.gov/pubmed/31044700

	3. Cessation of smokeless tobacco and/or areca nut use
	3.1 Product definition and description
	3.2 Prevalence of consumption
	3.2.1 WHO South-East Asia Region
	3.2.2 WHO Western Pacific Region
	3.2.3 WHO European Region
	3.2.4 WHO Region of the Americas
	3.2.5 WHO African Region
	3.2.6 WHO Eastern Mediterranean Region
	3.2.7 Determinants of use

	3.3 Interventions for cessation of use
	3.3.1 Behavioural interventions
	3.3.2 Pharmacological interventions
	3.3.3 Combined pharmacological and behavioural interventions

	3.4 Policies and their impacts
	3.4.1 Control policies for smokeless tobacco
	3.4.2 Control policies for areca nut products (including betel quid)





