
East Tennessee State University East Tennessee State University 

Digital Commons @ East Tennessee State University Digital Commons @ East Tennessee State University 

ETSU Faculty Works Faculty Works 

9-1-2015 

Prevalence and Correlates of Tobacco Use Among School-Going Prevalence and Correlates of Tobacco Use Among School-Going 

Adolescents in Madagascar Adolescents in Madagascar 

Sreenivas P. Veeranki 
UT Medical Branch at Galveston 

Hadii M. Mamudu 
East Tennessee State University, mamudu@etsu.edu 

Rijo M. John 
Indian Institute of Technology Jodhpur 

Ahmed E.O. Ouma 
World Health Organization Regional Office for Africa Congo 

Follow this and additional works at: https://dc.etsu.edu/etsu-works 

Citation Information Citation Information 
Veeranki, Sreenivas P.; Mamudu, Hadii M.; John, Rijo M.; and Ouma, Ahmed E.O.. 2015. Prevalence and 
Correlates of Tobacco Use Among School-Going Adolescents in Madagascar. Journal of Epidemiology 
and Global Health. Vol.5(3). 239-247. https://doi.org/10.1016/j.jegh.2014.12.005 PMID: 26044844 ISSN: 
2210-6006 

This Article is brought to you for free and open access by the Faculty Works at Digital Commons @ East Tennessee 
State University. It has been accepted for inclusion in ETSU Faculty Works by an authorized administrator of Digital 
Commons @ East Tennessee State University. For more information, please contact digilib@etsu.edu. 

https://dc.etsu.edu/
https://dc.etsu.edu/etsu-works
https://dc.etsu.edu/faculty-works
https://dc.etsu.edu/etsu-works?utm_source=dc.etsu.edu%2Fetsu-works%2F15400&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.1016/j.jegh.2014.12.005
mailto:digilib@etsu.edu


Prevalence and Correlates of Tobacco Use Among School-Going Adolescents in Prevalence and Correlates of Tobacco Use Among School-Going Adolescents in 
Madagascar Madagascar 

Copyright Statement Copyright Statement 
2015 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. 

Creative Commons License Creative Commons License 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

This article is available at Digital Commons @ East Tennessee State University: https://dc.etsu.edu/etsu-works/
15400 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://dc.etsu.edu/etsu-works/15400
https://dc.etsu.edu/etsu-works/15400


 

 
 

Journal of Epidemiology and 
Global Health 

 

ISSN (Online): 2210-6014 ISSN (Print): 2210-6006 
Journal Home Page: https://www.atlantis-press.com/journals/jegh  

 

Prevalence and correlates of tobacco use among school-going 

adolescents in Madagascar 

Sreenivas P. Veeranki, Hadii M. Mamudu, Rijo M. John, Ahmed E.O. Ouma 

To cite this article: Sreenivas P. Veeranki, Hadii M. Mamudu, Rijo M. John, Ahmed E.O. 

Ouma (2015) Prevalence and correlates of tobacco use among school-going adolescents 

in Madagascar, Journal of Epidemiology and Global Health 5:3, 239–247, DOI: 

https://doi.org/10.1016/j.jegh.2014.12.005 

To link to this article: https://doi.org/10.1016/j.jegh.2014.12.005 

 

Published online: 23 April 2019 

https://www.atlantis-press.com/journals/jegh


Prevalence and correlates of tobacco
use among school-going adolescents
in Madagascar

Sreenivas P. Veeranki a,*, Hadii M. Mamudu b, Rijo M. John c,
Ahmed E.O. Ouma d

a Department of Preventive Medicine and Community Health,
University of Texas Medical Branch, Galveston, TX, USA
b Department of Health Services Management and Policy, College of Public Health,
East Tennessee State University, Johnson City, TN, USA
c Indian Institute of Technology, Jodhpur, Rajasthan, India
d Tobacco Control Division, WHO Regional Office for Africa, Brazzaville, Congo

Received 3 June 2014; received in revised form 8 December 2014; accepted 14 December 2014
Available online 30 January 2015

KEYWORDS
Tobacco use;
Adolescents;
Madagascar;
Tobacco control;
Low- and middle-income
countries;
Africa

Abstract Approximately 90% of adults start smoking during adolescence, with lim-
ited studies conducted in low-and-middle-income countries where over 80% of glo-
bal tobacco users reside. The study aims to estimate prevalence and identify
predictors associated with adolescents� tobacco use in Madagascar. We utilized
tobacco-related information of 1184 school-going adolescents aged 13–15 years,
representing a total of 296,111 youth from the 2008 Madagascar Global Youth
Tobacco Survey to determine the prevalence of tobacco use. Gender-wise multivar-
iable logistic regression models were conducted to identify key predictors.

Approximately 19% (30.7% males; 10.2% females) of adolescents currently smoke
cigarettes, and 7% (8.5% males and 5.8% females) currently use non-cigarette
tobacco products. Regardless of sex, peer smoking behavior was significantly asso-
ciated with increased tobacco use among adolescents. In addition, exposures to
tobacco industry promotions, secondhand smoke (SHS) and anti-smoking media mes-
sages were associated with tobacco use. The strong gender gap in the use of non-cig-
arette tobacco products, and the role of peer smoking and industry promotions in
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adolescent females� tobacco use should be of major advocacy and policy concern. A
comprehensive tobacco control program integrating parental and peer education,
creating social norms, and ban on promotions is necessary to reduce adolescents�
tobacco use.

ª 2015 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

1. Introduction

Tobacco use continues to be the leading cause of
preventable death in the world and is a major risk
factor for many illnesses in children and young
adults, including short-term health consequences
such as respiratory and atopic diseases and nicotine
addiction, and long-term health consequences such
as heart diseases, stroke, psychological disorders
and cancer [1–3]. In addition, tobacco is an addic-
tive product and is a gateway to other drug use
among adolescents [2,4]. Over the past few
decades, the tobacco epidemic has shifted to
low- and middle-income countries (LMICs); yet,
research investigations to address this public
health issue are sparse. As approximately 90% of
smokers start smoking during adolescence [2], it
generates the need for investigations into tobacco
use behaviors among adolescents to inform effec-
tive public health interventions, advocacy and pol-
icy efforts. Moreover, further research could help
address the increasing trend of tobacco use in
many LMICs, particularly those with high adult
prevalence rates including Madagascar [2,5–7].

Tobacco use in Sub-Sahara African (SSA) coun-
tries is generally low, but progressively increasing,
which provides potential market for transnational
tobacco companies (TTCs) to explore. This is fur-
ther augmented with increasing incomes, global-
ization, urbanization, demographic shifts in
populations and low-levels of education in the
region [8]. However, in few SSA countries such as
the Madagascar, the prevalence of tobacco use
among adults is exceptionally high [1,6]. In fact,
recent studies demonstrated that approximately
half of the adult population in Madagascar use
some form of tobacco product [7,9], which creates
a bleak public health future for Madagascar. The
situation of public health in Madagascar is further
exacerbated by the fact that approximately
two-thirds of the populations lives below the pov-
erty line, the Human Development Index is one of
the lowest in the world and Non-communicable dis-
eases (NCDs) have emerged as major causes of

mortality [10]. Similar to other LMICs, Madagascar
ratified the World Health Organization (WHO)
Framework Convention on Tobacco Control (FCTC)
in 2004 to combat the tobacco epidemic. Thus,
investigating tobacco use among adolescents in
Madagascar will provide insight into the behavior
and inform the effective implementation of the
FCTC in the country, LMICs and worldwide.

The objective of this study was to estimate the
prevalence and identify key factors associated
with tobacco use among adolescents in Madagas-
car. Previously known as Malagasy Republic, Mad-
agascar is the largest island in the Indian Ocean
and located off the southeast coast of Africa. As
of May 2014, the total population of Madagascar
was approximately 23 million [11]. Although the
tobacco industry has been in existence in Mada-
gascar since the 1950s, the country has recently
experienced aggressive penetration of its market
by the TTCs [12]. In 2001, the Imperial Tobacco
Limited (ITL) acquired the Tobacco Group and
became a near monopoly in cigarette manufactur-
ing. The primary goal of ITL in the acquisition of
Tobacco Group is to increase tobacco use in Mad-
agascar and distribute tobacco products in the
Eastern and Southern Africa through common
market agreements [6]. This situation provided
potential venue for TTCs to target adolescents
as these are the populations with increased sus-
ceptibility and more likely to become future
tobacco users [13]. On the other hand, the gov-
ernment has taken aggressive steps to combat
the increasing trend in tobacco use in the country
since 1998 by implementing some of the underly-
ing provisions of the FCTC, yet, tobacco use in
the country is one of the highest among SSA
nations [6]. Therefore, findings of this study will
facilitate comprehensive understanding of the
tobacco use in Madagascar with the potential to
inform public health practices and policy to
address the issue at an early stage. This could
prevent Madagascan adolescents from tobacco
use initiation and transition into future and
established smokers.
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2. Methods

2.1. Study setting and Madagascar Global
Youth Tobacco Survey

The study data were obtained from the Madagascar
Global Youth Tobacco Survey (GYTS) conducted in
2008 to obtain tobacco-related information from
1184 school-going adolescents aged 13–15 years
and representing 296,111 youth. The Madagascar
GYTS is a standard school-based survey designed
to collect information on cigarette and non-ciga-
rette tobacco products and on five determinants
of tobacco use – access/availability and price, sec-
ondhand smoke (SHS) exposure, cessation, media
messages and advertising, and school curriculum
from students who attend schools in the 3rd, 4th
and 5th standards. The survey design and method-
ology have been described in earlier studies
[13,14]. Briefly, it is a 2-stage cluster sampling
design to obtain representative data for Madagas-
car adolescents. The schools proportional to their
enrollment size were selected during the first
stage, followed by random selection of classes
within these schools in the second stage. All stu-
dents in selected classes were eligible to partici-
pate in the survey. The overall survey response
rate was 83.3%, with school, class and students�
response rates being 100%, 100%, and 83.3%,
respectively. The analysis of the GYTS dataset
was approved by Institutional Review Board of the
authors� institution.

2.2. Study measures

The status of tobacco use among Madagascan ado-
lescents was examined using two outcome mea-
sures – current cigarette smoking and current
use of non-cigarette tobacco products. The current
cigarette smoking status of an adolescent was
determined by his/her self-reported response of
one or more days to the question, ‘‘During the past
30 days (one month), on how many days did you
smoke cigarettes?’’, and the current use of non-
cigarette tobacco products status was determined
by his/her positive response to any of the following
two questions – ‘‘During the past 30 days (one
month), did you use any form of smoked tobacco
products other than cigarettes (e.g. cigars, water
pipes, cigarillos, little cigars, pipes)?’’ and ‘‘During
the past 30 days (one month), did you use any form
of smokeless tobacco products (e.g. chewing
tobacco, snuff, dip)?’’, respectively. Using existing
literature [2,13,15,16], 13 predictors were con-
structed from 27 questions that could potentially

be associated with status of tobacco use among
adolescents in Madagascar, including parental or
peer smoking, perception about smoking, exposure
to secondhand smoke inside or outside home,
exposure to smoking or anti-smoking media mes-
sages, exposure to tobacco industry promotions,
attitudes toward smoking ban, knowledge about
harmful effects of smoking and SHS, age and sex.
The responses to study questions were dichoto-
mized based on the existing literature [13,15].

2.3. Statistical analysis

To estimate the status of tobacco use among ado-
lescents in Madagascar, the sample data were
weighted to adjust for sampling design effect,
non-responses at school, class and student levels,
and post-stratification of the sample relative to
sex and grade distribution in the population similar
to earlier studies [13,15]. Analyses were conducted
in SAS v9.3 using proc survey commands to account
for complex sampling design and for incorporating
weights as indicated above (SAS Institute Inc.,
Cary, NC, USA). Because of the established gender
gradient in the Sub-Saharan Africa, separate analy-
ses were conducted for male and female adoles-
cents [1]. Bivariate analyses were conducted to
assess the crude relationship between outcome
and predictors using v2 contingency statistics.
Finally, multivariable logistic regression analyses
were conducted to delineate the predictors associ-
ated with current cigarette smoking and current
use of non-cigarette tobacco products, separately
for males and female adolescents, respectively.
All models were checked for possible multicolline-
arity but did not result in dropping any variable.
However, the following predictors were dropped
from the models because of lack of variability-
knowledge about harmful effects of smoking and
SHS exposure (for all four models), perception
about smoking and exposure to anti-smoking media
messages (for current cigarette smoking among
females model), perception about smoking and
exposure to smoking media messages (for current
use of non-cigarette tobacco products among
males model), and peer smoking, perception about
smoking, exposure to smoking and anti-smoking
media messages, exposure to tobacco industry pro-
motion and receptivity of school anti-smoking
education (for current use of non-cigarette
tobacco products among females model), respec-
tively. The adjusted odds ratios (AOR) along with
respective 95% confidence intervals (CIs) were
reported. A 2-sided 5% significance level was used
for all statistical inferences.
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3. Results

3.1. Study population

The study population included 1184 school-going
adolescents aged 13–15 years. Majority of them
were females (54.8%) and aged 14 years (36.7%).
Approximately one-third and half of the adoles-
cents were exposed to parental and peer smoking
behavior, respectively. About 90% of the adoles-
cents perceived that there were differences in
appeal, social skills or attractiveness between
smokers and non-smokers, were exposed to smok-
ing or anti-smoking media messages, and were
knowledgeable about harmful effects of smoking
and SHS exposure. Approximately 50% were
exposed to SHS inside home and 63% outside home,
and 84% supported smoking ban in public places
(data not shown).

3.2. Current cigarette smoking

Overall, the prevalence of current cigarette smok-
ing among adolescents in Madagascar was 19.3%.
The prevalence among adolescent males and
females was 30.7% and 10.2% with a significant dif-
ference in cigarette smoking status between them
(p < 0.0001). Among males, the prevalence of ciga-
rette smoking was highest among those who self-
reported exposure to tobacco industry promotion,
while among females it was highest among those
who reported having smoking peers. Approximately
87% of adolescents received anti-smoking educa-
tion in schools and they reported a smoking preva-
lence of 21% (30.9% among males and 11.5% among
females). About 7% of adolescents were exposed to
tobacco industry promotions and reported a smok-
ing prevalence of 28% (48.5% among males and 16.2
among females). All predictors except for exposure
to anti-smoking media messages (p = 0.06), expo-
sure to tobacco industry promotion (p = 0.09),
knowledge about harmful effects of smoking and
SHS exposure (p = 0.97), and attitudes toward
smoking ban (p = 0.48) were significantly associ-
ated with cigarette smoking status among Madaga-
scan adolescents (Table 1).

Table 2 identifies the predictors associated
with Madagascan male and female adolescent cig-
arette smokers. Among males, those who had
smoking peers were almost 7 times more likely
to smoke cigarettes compared to those without
such peers (AOR 7.38, 95% CI 3.68, 14.82). Simi-
larly, those who were exposed to anti-smoking
media messages were almost 3 times more likely
to smoke cigarettes (AOR 2.92, 95% CI 1.47,

7.48) compared to those who were not. Among
females, those who were exposed to peer smok-
ing, SHS outside home, and tobacco industry pro-
motion were almost 17 (AOR 16.92 95% CI 5.79,
49.45), three (AOR 3.32, 95% CI 1.18, 9.36) and
three (AOR 2.60, 95% CI 1.02, 6.63) times more
likely to smoke cigarettes compared to referent
groups, respectively. In contrast, female adoles-
cents aged 13 years were 78% less likely to smoke
cigarettes than 15 year olds (AOR 0.22, 95% CI
0.07, 0.65).

3.3. Current use of non-cigarette tobacco
products

Overall, the prevalence of current use of non-ciga-
rette tobacco products among adolescents in Mad-
agascar was 7.0%. The prevalence among male and
female adolescents was 8.5% and 5.8% respectively
with no significant difference in the use of non-
cigarette tobacco products (p = 0.34). Similar to
cigarette smoking status, the prevalence of
non-cigarette tobacco products use in males was
highest among those who self-reported exposure
to tobacco industry promotions, and in females it
was highest among those who reported having
smoking peers. All predictors, except for parental
smoking (p = 0.56), perception about smoking
(p = 0.21), exposure to tobacco industry promo-
tions (p = 0.23), attitudes toward smoking ban
(p = 0.53) and receptivity of school anti-smoking
education (p = 0.44) were significantly associated
with use of non-cigarette tobacco products among
Madagascan adolescents (Table 1).

Table 2 delineates the predictors associated
with the use of non-cigarette tobacco product
among male and female adolescents in Madagas-
car. Among males those who had smoking peers
were approximately 7 times (AOR 7.36, 95% CI
2.20, 24.66) more likely to use non-cigarette
tobacco products compared to those who had no
smoking peers. In contrast, those who were
exposed to SHS outside the home were 63% less
likely to use non-cigarette tobacco products (AOR
0.37, 95% CI 0.16, 0.86) compared to those who
were not. Among females, exposures to SHS inside
or outside the home were significantly associated
with increased use of non-cigarette tobacco prod-
ucts by almost 12 (AOR 12.40, 95% CI 3.92, 39.23)
and 6 (AOR 5.71, 95% CI 1.52, 21.40) times, respec-
tively. Compared to 15 year old females, those
aged 14 years were 80% (AOR 0.20, 95% CI 0.06,
0.60) less likely to use non-cigarette tobacco
products.
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4. Discussion

Tobacco use is the leading preventable cause of
morbidity and mortality, accounting for over 6 mil-
lion global deaths each year [1]. Non-communica-
ble diseases (NCDs), including those attributed to
tobacco use such as cardiovascular diseases, can-
cer and respiratory diseases have emerged as the
second leading cause of death in SSA [17,18]. How-
ever, the implementation of the FCTC to address
the problem in SSA countries has been lagging
due to several factors including the tobacco indus-
try interference and inadequate domestic-gener-
ated data and surveillance [19,20]. The low, but
increasing prevalence of tobacco use and NCDs
poses a major public health threat in SSA. This
demands investigations, particularly in countries
such as Madagascar where it is evident that adult
tobacco use is exceptionally high but research to
inform public policy and advocacy activities is
sparse [6,7]. Tobacco use is considered as a pediat-
ric disease because most adult users begin using
tobacco products during their adolescence [5].
Therefore, we used the GYTS, a national represen-
tative survey of Madagascan youth to estimate the
prevalence of tobacco use (cigarette smoking and
use of non-cigarette tobacco products) among
school-going adolescents and identify factors asso-
ciated with such behavior. We found that 19.3% of
adolescents in Madagascar were cigarette smokers,

and 7% were users of non-cigarette tobacco prod-
ucts. These rates of tobacco use prevalence were
greater than those in most SSA countries including
Ghana [21], the Republic of Congo [22], Cote d�Ivo-
rie, Eritrea, Ethiopia, Mozambique, Niger and Zim-
babwe [23]. Similar to adults in the country [6], we
found significant gender differences in cigarette
smoking (30.7% males versus 10.2% females), but
not for non-cigarette tobacco products use (8.5%
males versus 5.8% females). Although the usage
rate for non-cigarette tobacco products is low,
the absence of gender gap generates the impor-
tance of incorporating gender while developing
and implementing tobacco control policies. More-
over, the use of non-cigarette tobacco products,
including smokeless tobacco products is as equally
dangerous to health as cigarette smoking and pub-
lic health education and advocacy campaigns in the
country should include such information [24].

The results of gender-wise regression analyses
showed that irrespective of sex, peer smoking
behavior was most significantly associated with cig-
arette smoking, which is consistent with studies
involving adolescents in other SSA countries, LMICs
and High-Income Countries (HICs) [21,25]. How-
ever, unlike them, peer influence on female ciga-
rette smoking is exceptionally strong. While the
study findings suggest the need for policies that
restrict youth access to and demand for tobacco
products such as age verification and ban on sale

Table 1 Prevalence of current cigarette smoking and non-cigarette tobacco products use among male and female
adolescents in Madagascar, Global Youth Tobacco Survey, 2008 (n = 1184; N = 296,111).

Characteristic Current cigarette smoker Current user of non-
cigarette tobacco products

Total;
19.3%

Males;
30.7%

Females;
10.2%

Total;
7.0%

Males;
8.5%

Females;
5.8%

% a

Age
13 years 11.7 22.0 4.7 6.2 6.9 5.0
14 years 19.2 32.2 7.9 4.2 8.9 1.9
15 years 25.2 33.5 17.7 10.6 19.6 10.7

Parental smoking 24.3 37.9 13.8 8.6 17.5 7.9
Peer smoking 34.7 43.5 23.0 12.9 17.1 14.4
Perception about cigarette smoking 18.7 29.2 10.3 6.8 12.8 5.6
Exposure to smoking media messages 21.0 32.2 11.3 7.7 13.0 6.8
Exposure to anti-smoking media messages 20.1 32.0 10.6 7.4 13.3 6.5
Exposure to tobacco industry promotion 27.6 48.5 16.2 12.1 29.4 6.6
SHSb exposure inside home 27.9 39.5 16.5 10.9 16.5 11.7
SHSb exposure outside home 26.3 36.5 16.1 9.1 16.2 9.3
Knowledge about harmful effects of smoking and SHS 19.1 30.2 10.1 7.0 12.4 5.8
Attitudes toward smoking ban 17.8 27.9 10.1 7.2 13.0 5.9
Receptivity of school anti-smoking education 20.6 30.9 11.5 7.4 12.7 7.2
a % means weighted percentage.
b SHS means Secondhand Smoke.
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Table 2 Key determinants of current cigarette smoking and non-cigarette tobacco product use among male and female adolescents in Madagascar, Global Youth Tobacco
Survey, 2008.

Determinant Current cigarette smoker Current user of non-cigarette tobacco products

Males Females Males Females

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
Age
13 years 1.05(0.56, 1.96) 0.22*(0.07, 0.65) 0.84(0.34, 2.12) 0.58(0.25, 1.34)
14 years

(ref: 15 years)
1.12(0.65, 1.94) 0.58(0.28, 1.20) 0.47(0.19, 1.18) 0.20*(0.06, 0.60)

Parental smoking
(ref: no parental smoking)

0.93(0.53, 1.63) 1.73(0.74, 4.03) 0.54(0.24, 1.22) 0.62(0.28, 1.37)

Peer smoking
(ref: no peer smoking)

7.38***(3.68, 14.82) 16.92***(5.79, 49.45) 7.36***(2.20, 24.66) ^

Perception about cigarette smoking
(ref: no perception about cigarette smoking)

0.29**(0.13, 0.66) ^ ^ ^

Exposure to smoking media messages
(ref: no exposure to smoking media messages)

2.44 (0.73, 8.17) 1.69(0.43, 6.62) ^ ^

Exposure to anti-smoking media messages
(ref: no exposure to anti-smoking media messages)

2.92*(1.14, 7.48) ^ 1.01 (0.29, 3.42) ^

Exposure to tobacco industry promotion
(ref: no exposure to tobacco industry promotion)

2.40(0.84, 6.88) 2.60*(1.02, 6.63) 3.23(1.01, 10.29) ^

SHS a exposure inside home
(ref: no SHS exposure inside home)

1.57(0.86, 2.86) 0.85(0.36, 2.03) 1.69(0.80, 3.59) 12.40***(3.92, 39.23)

SHS exposure outside home
(ref: no SHS exposure outside home)

1.41(0.72, 2.76) 3.32*(1.18, 9.36) 0.37*(0.16, 0.86) 5.71***(1.52, 21.40)

Attitudes toward smoking ban
(ref: no attitude toward smoking ban)

0.57(0.30, 1.07) 0.67(0.26, 1.76) 2.21(0.68, 7.16) 1.43(0.40, 5.03)

Receptivity of school anti-smoking education
(ref: no receptivity of school anti-smoking education)

1.04(0.39, 2.74) 1.16(0.33, 4.01) 0.36(0.12, 1.06) ^

AOR means adjusted Odds Ratio.
CI means Confidence Interval.

* p < 0.05.
** p < 0.01.
*** p < 0.001.
a SHS means Secondhand Smoke.
^ Predictors not included in the multivariable logistic regression models because of lack of variability.
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to minors, they also emphasize the necessity to
educate peers, especially female cigarette smok-
ers, and create social norms against the use of
tobacco products in social gatherings or among
peers.

Although the results were not consistent among
males and females, SHS exposure inside and out-
side home provides insight into adolescents� use
of tobacco products in Madagascar. Indeed 1 out
of 2 adolescent tobacco users reported being
exposed to tobacco use inside or outside home,
which signifies a high level of exposure to SHS
among adolescents in Madagascar [3]. In this
respect, while exposure to SHS inside home
increased the likelihood of the use of non-cigarette
tobacco products among females by over 12 times,
exposure to SHS outside home increased cigarette
smoking and use of non-cigarette tobacco products
by approximately 3 and 6 times, respectively. In
contrast, exposure to SHS outside home signifi-
cantly reduced the use of non-cigarette tobacco
products among adolescent males by 63%. These
results suggest that the use of non-cigarette
tobacco products such as chewing tobacco among
female adolescents in Madagascar might be
strongly influenced by the home environment. This
situation needs urgent attention given the high use
of non-cigarette tobacco products among adult
females in the country [6]. With adolescent
females highly influenced by their adult counter-
parts, it is particularly important that policies
and programs are developed to reach and inform
adult tobacco users about the ramifications of their
behaviors on their youth. Moreover, the use of non-
cigarette tobacco products in the country is mostly
culturally related; therefore it is important for the
public health community, policymakers and school
administrators to create social norms against the
use of such products through education and media
campaigns.

Exposure to tobacco industry promotions was
associated with increased tobacco use, but signifi-
cant only for female cigarette smokers, which
affirms earlier studies [26]. This is likely due to
the targeting of female smokers by TTCs with
images of success, sociability, beauty and feminine
liberation that might have stronger impact on ado-
lescent females [27]. While large cohort studies are
needed to evaluate these associations in detail, it
is important to develop tobacco youth control
programs that resembles the ‘‘Truth Campaign’’
in the United States that focused on tobacco
industry�s deceptive practices aimed at youth and
delivery of anti-smoking messages through media
appropriately [28].

Moreover, exposure to anti-smoking messages in
media was found to be significantly associated with
increased cigarette smoking among adolescent
males. Although this finding both confirms and con-
tradicts earlier studies, it provided important evi-
dence about the nature of anti-smoking messages
that these adolescents were exposed through
media [13,29]. Although there was no significant
association between parental smoking and use of
tobacco products among adolescents in the study,
it needs emphasis because studies from SSA, other
LMICs and HICs have shown the positive effect of
parental smoking on an adolescent�s tobacco use
behavior [21,30]. For this reason, future studies
should be conducted to evaluate the association
in Madagascar. Similarly, we could not study the
role of school personnel�s smoking behavior in ado-
lescents� tobacco use as suggested by earlier stud-
ies [31], and future studies should be warranted in
this direction, as it provides important evidence
about the need for smoke- or tobacco-free school
campuses in Madagascar.

We acknowledge that this study has certain
important limitations. The Madagascar GYTS was
a school-based survey and did not include adoles-
cents who did not either attend schools or were
absent on the day that this survey was adminis-
tered, however the school response rate was
100%. In addition, the survey was a cross-sectional
study design limiting establishment of causal rela-
tionship, with the responses being self-reported
and subjected to recall bias. Moreover, 27 ques-
tions were pooled to construct 13 predictors based
on the existing literature, which limits identifying
differences in tobacco use status when exposed
to individual components. Only measures at indi-
vidual level were used, and no information on
national tobacco control programs or policies was
taken into account; future studies should be con-
ducted with inclusion of such country-level mea-
sures. Due to minimal variability, many covariates
were not included in the regression models, and
due to small sample sizes some predictors demon-
strated wider confidence intervals; however, all
models showed significant goodness-of-fit. More-
over, the Madagascar GYTS survey has been con-
ducted in 2008 (5 years ago) but we defined it as
‘‘current’’ as it provides information about the
latest situation of adolescent tobacco use and war-
rants administering future GYTS survey to under-
stand the trends in tobacco use and determine
the impact of tobacco control efforts on adoles-
cent behaviors in the country. Nevertheless, this
study is the first investigation to estimate preva-
lence and identify factors associated with tobacco
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use among Madagascan adolescents using a nation-
ally representative sample, and the study findings
have the potential to inform policy and public
health practice about tobacco control efforts tar-
geting adolescents in Madagascar.

5. Conclusion

Approximately 1 out of 5 adolescents in Madagas-
car currently smoke cigarettes, and 1 out of 15 cur-
rently use non-cigarette tobacco products. A
significant gender gap exists among cigarette
smokers, but not among the users of non-cigarette
tobacco products. Regardless of sex, peer smoking
behavior was significantly associated with
increased use of tobacco products, especially
among female cigarette smokers. With tobacco
use among adults being alarmingly high and scarce
tobacco-related information among adolescents in
Madagascar, the study addresses a major gap in
the scientific literature by providing evidence
about the need to reduce or prevent tobacco use
among adolescents at an early stage so as to help
prevent establishment of future adult smokers in
Madagascar.
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