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Abstract
Objective: To contribute to the development of prevention tools by identifying the pattern of tobacco use,
knowledge about tobacco-related diseases and media tools that are popular among adolescents.
Material and Method: In a cross-sectional study, sixty adolescents (41.7% smokers, 28.3% ex-smokers and
30% never smokers) attending the secondary level of a public school (Botucatu, São Paulo, Brazil) were interviewed
using a standardized questionnaire. The Hospital Anxiety and Depression Scale (HADS) was applied to all subjects.
The Fagerström score and motivation to give up smoking (Prochaska e DiClemente) were evaluated in smokers.
Results: The mean age was 15.8 ± 1.1 years old, and 65% were female. Among the smokers, 60% were girls
and among ex-smokers, 59%. A high proportion of smokers and ex-smokers had used alternative forms of tobacco
such as narghile (52.4%) and flavored cigarettes (54.8%). A very low proportion of the adolescents associated
smoking with cardiovascular disease (1.7%), neurological problems (1.7%), heart disease (5%), dental problems
(5%), skin aging (5%) and even cancer (36.7%). The majority of smokers (96%) and ex-smokers (88.2%) had low
nicotine dependence, 76.1% of them did not consider themselves addicted to nicotine and stated that they could
stop whenever they wanted. Internet accessed by computer was the favorite media tool for 58.3% of the
adolescents.
Conclusions: Use of alternative forms of smoking is high, and the knowledge about the consequences of any
tobacco consumption is very poor and sometimes misleading among adolescents. Our data indicate that
personalized internet tools should be developed to gain the interest of adolescents in smoking prevention and
cessation.
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Introduction
Smoking is a learned behaviour in children and adolescents,
influenced by parents, family members, peers and by a large range of
other individual, social and political factors [1]. Adolescents from lowincome families and those living with divorced parents have relatively
high risk of becoming regular smokers [2]. The influence of peers is a
particularly strong factor for smoking initiation in adolescents, and
parents or family members who smoke tobacco also present a very
important influence on smoking initiation in children [3-7].
In 2012, a systematic review of existing studies that evaluated
Brazilian adolescents reported smoking prevalence in the range of
2.4% to 22%. On average, the prevalence was approximately 10%;
however, in 20% of the investigations, it was higher than 15% [8]. In
the studies that presented results stratified according to sex, 55%
showed higher prevalence in females for various patterns of cigarette
consumption [8].
The tobacco industry uses additives to camouflage the odor and
taste of nicotine, to enhance or maintain nicotine delivery and to
increase the addictiveness of cigarettes. The industry also employs
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marketing strategies that could increase the appeal of smoking for
children and adolescents [9]. In addition, much of the tobacco use and
addiction of youth is maintained by means others than cigarettes, such
as narghile, which has a higher concentration of nicotine than
industrialized cigarettes and is also associated with many of the known
risks related to tobacco smoking [10].
National and international guidelines for smoking cessation
identify adolescents as a special population that requires tailored
interventions [3,11,12]. However, few Brazilian studies have evaluated
the knowledge about tobacco smoking among adolescents [13-16], and
none have evaluated the technology preferences of this age group to
design tailored interventions. Therefore, the main objective of the
present study was to identify the pattern of tobacco use, knowledge
about tobacco-related diseases and media tools popular among
adolescents to contribute to the development of prevention and
cessation tools.

Materials and Methods
Subjects
Sixty adolescents (41.7% smokers, 28.3% ex-smokers, 30% never
smokers) were selected among those attending the secondary level of a
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public school in Botucatu, São Paulo, Brazil. The study was approved
by the Research Ethics Committee of Botucatu Medical School
University Hospital, and all students, or the legally responsible
guardians of students younger than 18 yr, signed an informed consent.

Study design and procedures
This was a descriptive cross-sectional study interviewing
adolescents attending the secondary level of a public school in
Botucatu between January-July 2012. The only exclusion criteria
would be the refusal to participate and all invited adolescents
randomly accept to answer the questionnaires. The investigator
approached the students in the classroom and explained the aims of
the study. The interviews were face to face with the investigator using a
questionnaire developed for the study. The students freely answered
questions about active and passive smoking, smoking habits between
peers and during social activities, family history of tobacco-related
diseases and knowledge about tobacco dependence and adverse health
consequences. In addition, all the students answered questions from
the Hospital Anxiety and Depression Scale (HADS) [17], and the
smokers and ex-smokers were administered the Fagerström test for
nicotine dependence [18] and Prochaska and DiClemente
motivational stage [19].

(96%) and ex-smokers (88.2%) had a low degree of dependence to
nicotine according to the Fagerström test [18] and 76.1% did not
consider themselves nicotine dependent. Most smokers (76%) were
contemplative about smoking cessation and also believed that they
could stop smoking at any time.
Narghile is very popular among adolescents (Figure 1). A higher
proportion of smokers than ex-smokers reported previous experience
with narghile (70.6% vs 29.4%, p=0.002), pipe or cigar (83.3% vs
16.7%, p=0.004) or flavored cigarettes (71.9% vs 28.1%, p=0.001). A
small proportion of smokers and ex-smokers (7%) smoked only
narghile before the initiation of using industrialized cigarettes. Most
became acquainted with narghile through friends and relatives
(70.4%), and 22.2% reported peers who smoke narghile inside the
school. In addition, 16(6%) of the adolescents reported that narghile
and marijuana have no adverse health consequences.

Statistical analyses
We used the chi-square test for comparison of proportions and
ANOVA and Tukey tests to compare means. Both evaluations were
performed with 80% power and an established significance level of 5%.

Results
The main characteristics of the sample are presented in Table 1.
There was predominance of female sex, a high proportion of current
or occasional smokers (41.7%) and of passive smoking. Age of
smoking initiation was between 14 and 16 yr in 73.8% and between 10
and 13 yr in 26.2%. In regard to factors associated with smoking
initiation, 71.4% were related to the influence of peers and 9.5% were
associated with the smoking habits of the parents of the smoking
adolescent. Among adolescents who had a best friend smoking, the
proportions of smokers and ex-smokers were higher than the
proportion of never smokers (63.2% vs 26.3% and 10.5%, p=0.020).
Facilitation of social relationships was mentioned by 59.5% as a cause
to not give up smoking. Almost 50% of the adolescents practiced some
physical activity, mostly in groups (71.4%), and all who had smoking
partners during these activities were also smokers (p=0.001).
Variables

N=60

Age (y)

15.8 ± 1.1

Sex (male/female) %

35/65

Smokers (regular/occasional) %

21.7/20.0

Ex-smokers (%)

28.3

Passive smokers (family/social groups)%

55/75

Table 1: Characteristics of the student participants.
Some adolescents (13.3%) reportedly believe that cigarette smokers
do not develop dependence to nicotine, as other illegal drugs users, or
that if dependence is present, it is only psychological. Most smokers
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Figure 1: Proportion (%) of adolescents who know narghile and
flavoured cigarettes.
Knowledge about health consequences of smoking in long-term
users was very low (Figure 2).

Figure 2: Proportion (%) of adolescents who associated disease with
smoking. VAS: Vascular; NEURO: Neurological; H: Heart; D: Dental;
SA: Skin Aging; CA: Cancer; RD: Respiratory Disorders.
Less than 5% knew that tobacco is related to dermatological, dental,
neurological and cardiovascular diseases. An association with cancer
was identified by only 36.7% and respiratory problems by 70% of the
adolescents. In addition, some relate cigarette smoking with good
feelings and pleasure (13.3%) and/or calming influence (6.7%). Passive
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smoking was associated with respiratory problems by only 8.3% of the
adolescents and, although 35% reported to know that there are health
consequences to passive exposure to smoke, they were not able to
name them. Furthermore, 3.3% believe that passive exposure to smoke
did not cause health problems. When asked about the importance of
education related to tobacco health consequences, 55% agree that
additional knowledge may motivate smoking cessation and 80%
expressed an interest in acquiring more information.
The proportion of adolescent smokers presenting dyspnea was
higher than that of ex-smokers (62.5 vs 12.5%, p=0.008), and the same
was true for dizziness (56.2% vs 12.5%, p=0.003) and tachycardia (85.7
vs 14.3%). According to the HAD scale, 25% presented scores
compatible with a high probability of anxiety, while only 1.7%
presented scores compatible with depression. Some adolescents (20%)
reported symptoms of asthma, and 5% were currently being treated for
hypertension. The prevalence of tobacco-related disease in relatives
was frequent; 26.6% mentioned chronic obstructive pulmonary disease
and 26.6% cardiovascular diseases among their relatives.
We also investigated which electronic media device was preferred
by the adolescents; 63.3% use traditional television, and 88.3% access
the internet by desktop computer and 48.3% by cell phone. Internet by
desktop is the electronic device most utilized for entertainment
(58.3%).

Discussion
The primary findings of the present study were a high prevalence of
current smokers and passive exposure to tobacco smoke, abundant
misconceptions about nicotine dependence despite the widespread
information available and that narghile and flavored cigarettes are very
popular among adolescents. However, knowledge about the health
consequences of traditional or alternatives forms of tobacco smoke is
lacking. The internet appears to be the most appropriate media tool to
be utilized for the development of educational material for this age
group.
The prevalence of current smokers among adolescents has been
stable in recent years in Brazil. Previous studies have shown a
prevalence of 20.7% in 1998 [20], 22% in 2004 [1] and 21% in 2009
[21]. These data are in agreement with the prevalence found in the
present study (21.7%). This is in contrast with the decrease of 20% in
the national smoking prevalence in Brazil between 2006 and 2012 in
individual solder than 18 yr [22]. We found a higher proportion of
females among the adolescent smokers, similar to a 2009 study
performed in Brazil (girls: 53% vs. boys: 47%) [23] and in contrast with
other previous studies that showed a higher prevalence in boys [24,25].
These data reinforce the recent increasing trend of tobacco smoking
among girls [8].
The adolescents reported a high passive exposure to tobacco smoke
at home (55%) and with peers (75%), even inside of school (13%) and
during social activities (87%). The Report on The Global Tobacco
Epidemic showed that 41% of the children and adolescents in the USA
and 78% in Europe were exposed to tobacco smoke [26]. A recent
study performed in Brazil showed that the prevalence of passive
exposure to smoking was 29% at home and 68% in the school
environment, data which are in agreement with the findings of our
study [27].
The reported awareness of adolescents in the present study in
relation to active smoking and the consequential harms to health was
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very low despite the massive amount of information available. These
findings are consistent with several studies [13,14,16] that showed that
among various cancers that are related to smoking, teens associated
only lung cancer with smoking [13]. Respiratory, cardiac and dental
problems were mentioned by adolescents in a nonspecific manner
[13,14,16]. Several students related cigarette use with some benefit,
which clearly indicates the ambivalence of adolescents toward this
issue and may explain, at least partially, the lack of motivation for
smoking cessation.
In the present study, the majority of smokers (96%) and ex-smokers
(88.2%) had low nicotine dependence (score of less than 5 on the
Fagerström test [18]). Although 80% of adolescents believed that
smoking leads to nicotine dependence, 76.1% of them did not consider
themselves addicted to nicotine and stated that they were capable of
quitting smoking at any time. The degree of nicotine dependence and
personal views of teenagers about addiction caused by tobacco use
have been addressed by several previous studies [13,15,16]. Lopes and
colleagues showed that adolescents consider drug addiction as a
disease caused by smoking [13]. However, in other studies that
assessed the opinions on nicotine dependence and harm of smoking to
health, the teens surveyed reported that smoking does not cause as
many consequences as do illicit drugs [15], and adolescent smokers
said they could quit if they wanted to [16]. Regarding the degree of
nicotine dependence assessed by the Fagerström scale [18], Almeida
and Mussi showed low scores related to the degree of dependence in
91% of adolescent smokers [16]. As expected, the onset of smoking,
which occurs predominantly in adolescence, is seen as a controllable
behavior by individuals in this stage of life and does not appear to be
perceived as a high hazard for tobacco-related diseases because less
than half of the ex-smokers ceased smoking for that reason.
A report by Vigescola in 2009 showed that 22.1% of the adolescents
interviewed in the city of São Paulo were using alternative forms of
tobacco, and 93.3% had a preference for narghile [28]. Research
conducted in the United States showed that 75% of users of narghile
believe that the use of this alternative form of tobacco causes a lesser
amount of harm to health than do conventional cigarettes [29].
According to the Centers for Disease Control and Prevention in 2012,
the consumption of conventional cigarettes among youth declined by
1% compared to 2011; however, the use of e-cigarettes has increased
nearly two-fold among middle and high school students. Moreover,
the consumption of narghile and cigars also increased considerably
from 2011 to 2012 [30]. In accordance with these studies, our results
showed that 52.4% of smokers and ex-smokers had used narghile and
54.8% had used flavored cigarettes. In addition, 7% of smokers were
exclusively using narghile.
The television, computer and mobile phone with internet access are
the most highly used electronic media by adolescents; however, a
computer with internet access is reportedly the media tool of choice
for this age group. In addition, the students believe that knowledge
about the harms of smoking could encourage cessation, and they
desire more such knowledge. Three previous studies examined the
effectiveness of smoking cessation programs for adolescents based on
individualized counseling that was supplemented by internet
programs [31-33]. One study that evaluated the cessation rate at the
end of treatment and after three months of follow-up that included
additional internet learning found that the immediate cessation rate
was significantly higher in the group that used the internet in
comparison to the group that did not use the internet tools [31]. The
other two studies found no change in effectiveness in the group that
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used the complementary internet teaching, and it has been suggested
that this result is possibly due to a lack of customized content [32,33].

14.

In summary, the results of the present study show that prevalence of
cigarette smoking is stable at best; however, alternative forms of
smoking are very popular and are considered less harmful by the users.
Information about the consequences of all forms of tobacco smoking
needs to be delivered in new and effective formats and should be
tailored to reach this particular population.

15.

The present study shows that despite large media campaigns,
knowledge regarding the long-term consequences of tobacco smoke
remains low and the use of alternative forms of smoking is high among
adolescents. However, adolescents show interest in learning more, and
the internet may be a useful tool to deliver information to this
population in an attractive and persistent way.
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