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Literature Review: Impact of Health Warnings on Children
Summary
1. Most smokers begin smoking before they are 18 years of age, and many young people
who begin smoking early in life are likely to become lifelong smokers.
2. Health warnings are a cost-effective strategy to inform smokers about the health risks of
smoking, encourage smokers to quit, and prevent non-smokers from starting to smoke.
3. In comparison to the large body of research on adults’ responses to health warnings on
cigarette packages, few studies have examined the impact of health warnings on
children.
4. Health warnings are especially important in LMICs, where youth are likely to have low
exposure to mass media campaigns, limited access to accurate health information, low
literacy, and high exposure to tobacco marketing and promotion.
5. Real-world studies of youth in Canada and Australia show that pictorial health warnings
are more effective for capturing attention, communicating health information,
discouraging smoking, promoting quitting, and reducing the appeal of smoking than textonly warnings.
6. Experimental studies show that pictorial health warnings are more effective for
preventing youth from starting to smoke than text-only warnings, particularly when they
feature graphic depictions of smoking-related diseases and when they cover more than
50% of the front and back of cigarette packs.
7. Over the last decade, use of other types of tobacco products among youth, including
waterpipe and smokeless tobacco, has increased worldwide.
8. The growing popularity of waterpipe and smokeless tobacco among young people is
driven by tobacco industry marketing strategies, such as the use of appealing flavors,
aggressive youth-oriented advertising campaigns, low pricing, and product innovation.
9. Waterpipe and smokeless tobacco contain many of the same toxic chemicals found in
cigarettes, and are not a less harmful alternative to smoking cigarettes. In fact, use of
these waterpipe and smokeless tobacco can lead to addiction, as well as a number of
adverse health effects, including respiratory diseases, oral cancer, low birthweight, and
cardiovascular disease.
10. There is a strong need to implement effective health warnings for waterpipe and
smokeless tobacco, as recommended under FCTC Article 11 guidelines, particularly in
LMICs where rates of use are high among adolescents and young adults.
Background
Health warnings on tobacco product packaging are a universal and cost-effective strategy to
convey accurate information on smoking-related health risks to smokers, encourage quitting,
and prevent initiation. Article 11 of the WHO Framework Convention on Tobacco Control (WHO
FCTC) obligates Parties, within three years after entry into force, to implement health warnings
on tobacco product packaging that cover at least 50% and no less than 30% of the principal
display areas. Guidelines for the implementation of Article 11 further recommend that warnings
should cover more than 50% of the front and back principal display areas, include full colour
pictures, and appear on plain packaging.
There is a large body of evidence showing that health warnings on cigarette packages can
increase health knowledge about the harms of smoking [1], prevent smoking relapse [2], deter
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smoking uptake [3], increase quit intentions and attempts [4,5], and reduce the appeal of packs
among adults in HICs [6]. However, few studies have examined the impact of health warnings
on tobacco product packages on children, including those in LMICs where tobacco control
policies may be less stringent and poorly enforced.
Nearly 90% of adult smokers begin smoking before the age of 18 years [7,8], and youth are
especially vulnerable to becoming addicted to nicotine at much lower levels of consumption than
adults [8,9]. Young people who begin smoking early in life are also more likely to become
lifelong smokers. In fact, adolescents who try just a single cigarette at 11 years of age are twice
as likely to become a smoker at 14 years than those who never tried a cigarette — even after a
gap of up to 3 years of not smoking [10].
GYTS data across 61 countries from 2012 to 2015 indicates that more than 10% of children
aged 13 to 15 years use tobacco worldwide [11]. Although a considerable proportion of children
still take up smoking or continue to smoke each year in HICs, smoking rates among youth have
decreased by at least half over the last two decades in countries such as Australia (7% in 2013
vs. 3% in 2015), the UK (10% in 2000 vs. 3% in 2014), and the US (16% in 2011 vs. 8% in
2016) [12–14]. In sharp contrast, prevalence of tobacco use among youth has increased in a
number of LMICs, with higher rates of tobacco use among youth than adults in countries such
as Senegal and Nigeria [15]. Providing young people with information on the harms of smoking
through effective health warnings is particularly important in LMICs, where there are few antitobacco mass media campaigns, less stringent regulatory environments, and rapid expansion of
tobacco industry marketing and promotion strategies.
Pictorial warnings are more effective than text-only warnings
A large number of studies from HICs show that pictorial warnings are more effective than textonly warnings among adults. For example, pictorial warnings are more likely to be noticed by
adult smokers [16–18], increase their motivation to quit or cut down on smoking [4,19], and
increase their awareness of the health risks of smoking [1,20]. Similarly, a few studies from
LMICs show that pictorial warnings are more effective than text-only warnings for increasing
quitting and knowledge about tobacco-related diseases among adults [21–23].
In contrast with the large body of evidence for the impact of pictorial warnings on adults, very
little research has examined responses to pictorial warnings among youth. Real-world studies
evaluating the impact of pictorial health warnings on youth in Australia and Canada show that
pictorial warnings are more effective than text-only warnings.
•

•

In Australia, the implementation of pictorial health warnings had an immediate and longterm impact on youth. Specifically, youth were more likely to notice, recall, and talk
about pictorial health warnings in the 6 month period and 2 years after the warnings
were introduced on cigarette packs. Pictorial warnings were also rated as being more
effective for communicating health effects of smoking, discouraging smoking initiation,
encouraging thoughts about quitting, and helping to prevent relapse after quitting than
previous text-only warnings [3,24].
About 6 years after pictorial warnings were introduced on cigarette packs in Canada,
more than 90% of youth agreed that the warnings had provided them with information on
health effects of smoking, were accurate, and made smoking less attractive [25].

Pictorial health warnings deter youth from smoking
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Experimental studies consistently show that young people consider pictorial warnings to be
more effective for prevention of smoking uptake than text-only warnings.
•

•

•

•

A study of the effectiveness of four pictorial health warnings from the galleries of the
WHO found that 45% to 77% of Nigerian students aged 13 to 17 years perceived that
the warnings would be effective at preventing adolescents from initiating smoking [26].
Up to 84% of non-smoking adolescents (aged 12 to 18 years) in Greece reported that
proposed EU pictorial warning labels would be much more effective in preventing them
from initiating smoking in comparison to existing EU text-only warning labels [27].
Youth in Mexico (aged 16 to 18 years) perceived pictorial warnings as being more
effective overall than text-only warnings, with the stronger effects for “graphic” depictions
of disease than symbolic images or depictions of human suffering [28].
A study based on GYTS data from Lebanon showed that school (aged 13 to 18 years)
and university students (aged 18 to 25 years) perceived pictorial warnings as more
effective for increasing intentions to quit and preventing young people from starting to
smoke than existing text-only warnings [29].

Pictorial warnings may encourage youth smokers to consider quitting
Experimental studies provide mixed findings on the effectiveness of pictorial warnings for
promoting smoking cessation among youth.
•

•

•

Compared to cigarette packs with “low” graphic level or no pictorial warnings, those with
“high” and “medium” graphic level pictorial warnings were significantly associated with
decreased cigarette cravings along with increased thoughts of quitting among
adolescent smokers (aged 13 to 18 years) in the US, Spain, and France [30].
A study in the US found that cigarette packs with pictorial warnings did elicit strong
expectations of being less likely to be smoking one year later among youth (average age
~16 years) [31].
Pictorial warning labels were effective at lowering smoking intentions among
adolescents (aged 12 to 20 years) in Canada, but not for adolescents in the US [32].

Bigger is better: large pictorial health warnings are perceived as more effective by youth
Experimental studies conducted among youth prior to the implementation of pictorial health
warnings in Canada and Australia found that warnings were likely to be more effective when
they covered a larger surface area of cigarette packs.
•

•

Experimental studies commissioned by the Canadian government showed that large
pictorial warnings that cover 75%, 90%, and 100% of the front and back of cigarette
packs were more effective in eliciting negative perceptions and communicating
information on the health risks of smoking to adolescent smokers and vulnerable nonsmokers (aged 14 to 17 years) than warnings that cover 50% of packs [33,34].
Cigarette packs with larger pictorial warnings were rated as less appealing by Australian
adolescents (aged 14 to 17 years) who were established smokers, experimenters, and
non-smokers [35].
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Highly graphic warnings are more effective than symbolic abstract warnings
Studies show that both adults and youth tend to rate the same types of health warnings as
effective, with no differences by education level [36,28]. Pictorial warnings that feature “graphic”
depictions of the physical effects of smoking are typically perceived by young people as being
more effective than warnings that feature abstract symbolic images.
•

•

•

In a study conducted in Lebanon, students aged 13 to 18 years rated the pictorial
warning of a diseased lung as most effective for inducing feelings of fear and worry,
increasing self-efficacy and intention to remain a non-smoker, and increasing intention to
advise family and friends not to smoke. Pictorial warnings on tooth decay and death due
to smoking were also highly ranked [29]. All pictorial warnings were rated as more
effective than existing text-only warnings.
Pictorial warning that “Smoking causes fatal lung cancer” was rated as the most effective
for preventing smoking, and increasing thoughts about effects of smoking on health by
Greek adolescents aged 12 to 18 years. Although pictorial warnings on “skin ageing”
and “impotence” were generally rated as being least effective, they were still rated higher
than text-only warnings [27].
A study conducted among adults and youth in Mexico found that pictorial warnings that
featured “graphic” depictions of disease were perceived by both youth and adults as
more effective than symbolic images or experiences of human suffering [28].

Impact of health warnings on other tobacco products
Waterpipe tobacco
Rise in popularity of waterpipe tobacco smoking among youth and young adults
Waterpipe smoking has increased worldwide over the last decade, particularly among
adolescents and young adults [37]. The prevalence of waterpipe smoking among youth has
surpassed cigarette smoking as the most common form of tobacco use in several LMICs
(Jordan, Lebanon, Syria, Iran (Islamic Republic of), and Yemen) and HICs (Bahrain, Oman,
Kuwait, Qatar, United Arab Emirates) in the Eastern Mediterranean region [38–41]. The use of
waterpipe has also become increasingly popular among young adults in Western countries,
such as Great Britain [42,43] and the US [44–46].
There is strong global evidence that waterpipe smoking may be particularly appealing to young
people because of the wide range of flavored products that are available, the fact that these
products can be used in cafes and lounges that are often exempt from smoke-free laws, and
misperceptions of reduced harm relative to cigarette smoking [37,47–50].
Waterpipe smoking leads to serious health harms
Waterpipe smoking is an important public health concern. A 2015 scientific advisory note on
waterpipe tobacco smoking by the WHO Study Group on Tobacco Product Regulation (TobReg)
concluded that waterpipe tobacco smoking is associated with many of the same health risks as
cigarette smoking [51]. A 2016 systematic review of 50 studies found significant associations
between waterpipe smoking and a number of health outcomes, such as respiratory diseases,
bronchitis, oral cancer, lung cancer, low birthweight, and cardiovascular disease [52]. However,
many users are not aware of the health risks associated with waterpipe smoking [53,54], and
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incorrectly believe that waterpipe smoking is less harmful than cigarette smoking because
smoke is “filtered” as it passes through water before it is inhaled [38,55,56].
Evidence shows that waterpipe tobacco smoke contains many of the same toxic chemicals
found in cigarette smoke that are known to cause smoking-related diseases and addiction
[57,58]. Importantly, waterpipe use may be associated with increased toxicant exposure due to
the fact that a single session lasts about 45 minutes. In fact, it is estimated that a single
waterpipe session exposes the user to 50 to 100 times the smoke volume, 3 to 9 times the level
of carbon monoxide, and nearly 2 times the level of nicotine as smoking a single cigarette [59–
63].
Policies to reduce use of waterpipe tobacco among young people
FCTC Article 11 guidelines recommend that Parties consider requiring health warnings and
messages on tobacco product packaging that focus on the specific health effects related to the
use of different types of products, including waterpipe tobacco. The guidelines also recommend
that Parties consider requiring the display of health warnings and messages on innovative
locations, including instruments that are used for waterpipe smoking.
Legislation that requires pictorial health warnings on waterpipe tobacco packaging has been
adopted by several countries, including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United
Arab Emirates, the Russian Federation, Israel, Lebanon, Turkey, and England [64–68].
However, young people typically use waterpipe in establishments such as hookah lounges or
cafes, where they are not exposed to product packaging. As a result, health warnings that are
displayed on waterpipe packages may not reach large numbers of users. Currently, only Turkey
requires the display of a composite warning on waterpipe devices that includes a pictorial
warning and an accompanying text warning that covers at least 65% of both the front and back
surfaces [67,69].
A few experimental studies suggest that while health warnings on waterpipe devices may be
effective to prevent and reduce waterpipe smoking among users, the format (text vs. pictorial),
message content, and placement of these warnings needs to be considered. For example:
•

A study of university students in the US found that text-only and pictorial warnings about
the harms of waterpipe smoke to children were most effective for motivating them to quit.
There were no differences in the noticeability of warnings placed on the base,
mouthpiece, or stem of waterpipe devices [70].

Smokeless tobacco
Growing use of smokeless tobacco use among youth
Over the last decade, the use of smokeless tobacco (SLT) has steadily increased among young
people worldwide. GYTS data collected from 2008 to 2016 show that up to nearly one-quarter
of youth aged 13 to 15 years in countries located in the Western Pacific (range: 1% to 28%),
Southeast Asian (range: 2% to 22%), and African (range: 2% to 22%) regions currently used
SLT [71]. A 2017 study of SLT prevalence among youth in 106 countries based on national
youth surveys (GYTS, National Youth Tobacco Survey, Global School Health Survey) found that
overall 6.6% of male adolescents (range: 0% in Costa Rica to 26.4% in Federated States of
Micronesia) and 3.6% of female adolescents (range: 0.1% in the Netherlands to 21.7% in
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Federates States of Micronesia) reported current use of SLT, with higher prevalence among
adolescents in LMICs [72].
The tobacco industry uses various strategies to market SLT products to young people, such as
the use of candy and fruit flavors, youth-oriented advertising and event sponsorship, low pricing,
and novel products (e.g., dissolvable strips/orbs/sticks, snus) [8].
Smokeless tobacco use is hazardous to health
Although there is less research on the health harms of SLT than cigarettes, there is strong
evidence that SLT use is not a safer alternative to smoking cigarettes. It is well established that
use of SLT leads to nicotine addiction; causes mouth, esophageal and pancreatic cancers, gum
disease and tooth decay, and nicotine poisoning in children; and is linked to increased risk for
death from heart disease and stroke, and early delivery and stillbirth among pregnant women
[73–77].
There is mixed evidence on youth perceptions of the harmfulness of SLT products, with some
data from the US suggesting that risk perceptions may depend on whether youth are asked
about relative versus direct harms of SLT use.
•

•

•
•

Study of use and perceptions of harm for different types of SLT products found that
approximately half of youth (average age ~17 years) in India (47.7%) and Bangladesh
(53.9%) reported that they used SLT because it was “less harmful to health” than other
types of tobacco [78].
A 2011 study from the US found that 58.2% of young adults (aged 18 to 34 years)
reported that SLT had “about the same” risk as cigarettes, 31.8% reported that it was
“more risky” than cigarettes, and only 7.1% reported that ST was “less risky” than
cigarettes [79].
National survey data from the US showed that 20% of middle and high school students
believed that smokeless tobacco is less harmful than cigarettes in 2014 [80].
A study from the US found that 29.7% of youth rated SLT as less harmful than cigarettes
when asked “Is using smokeless tobacco less harmful, about the same, or more harmful
than smoking cigarettes?”, compared to 11.7% of youth who were asked “How much do
you think people harm themselves when they use smokeless tobacco?”[81].

Policies to reduce use of smokeless tobacco among youth
FCTC Article 11 guidelines recommend that Parties consider requiring health warnings and
messages on tobacco product packaging that focus on the specific health effects related to the
use of different types of products, including SLT.
Implementation of pictorial health warnings that communicate the health risks of SLT is
particularly important in LMICs, where youth are likely to have limited access to health
information, low literacy levels, and easy access to highly affordable SLT products. However,
few countries require health warnings on SLT packages — as of 2016, only 36 (20%) FCTC
Parties have adopted legislation that requires pictorial health warnings on SLT packages [82].
A few studies from two HICs (the US and Canada) have assessed young people’s responses to
pictorial health warnings on SLT product packaging.
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•

•

•

A study conducted in the US found that university students who viewed pictorial health
warnings for oral tobacco rated the product as less appealing, trustworthy, and safe;
and reported that they were less interested in trying and purchasing the product [83].
Another study from the US found that youth (aged 14 to 17 years), young adults (aged
18 to 25 years), and older adults (aged 26 to 65 years) all rated SLT packages with
pictorial health warnings as less appealing and more likely to elicit higher concern for
health risks than text-only warnings, with the strongest impact seen among youth and
young adults [84].
A study of young adult smokers (aged 18 to 30 years) in Canada showed that pictorial
health warnings on SLT product packages were effective for reducing product appeal,
and increasing perceived risks of product use [85].
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