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Abstract

Objectives To estimate prevalence and identify correlates
of age of smoking initiation among adolescents in Africa.
Methods Data (n = 16,519) were obtained from nationally
representative Global Youth Tobacco Surveys in nine West
African countries. Study outcome was adolescents’ age of
smoking initiation categorized into six groups: <7, 8 or 9,
10 or 11, 12 or 13, 14 or 15 and never-smoker. Explanatory
variables included sex, parental or peer smoking behavior,
exposure to tobacco industry promotions, and knowledge
about smoking harm. Weighted multinomial logit models
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were conducted to determine correlates associated with
adolescents’ age of smoking initiation.

Results Age of smoking initiation was as early as
<7 years; prevalence estimates ranged from 0.7 % in
Ghana at 10 or 11 years age to 9.6 % in Cote d’Ivoire at 12
or 13 years age. Males, exposures to parental or peer
smoking, and industry promotions were identified as sig-
nificant correlates.

Conclusions West African policymakers should adopt a
preventive approach consistent with the World Health
Organization Framework Convention on Tobacco Control
to prevent an adolescent from initiating smoking and
developing into future regular smokers.

Keywords Adolescent - Age of smoking initiation -
Global Youth Tobacco Survey - Africa

Introduction

Tobacco use rates in African countries are low (Thun et al.
2012) with wide gender gap (Calo and Krasny 2013;
Mamudu et al. 2013a), and expected to increase rapidly by
37 % by 2025 (Reidpath et al. 2014). The socioeconomic
transformation such as westernization, urbanization, and
improving economic well-being, along with tobacco
industry marketing and promotions (Yach and Bettcher
2000) contribute to this increasing trend. The World Health
Organization (WHO) has projected that non-communicable
diseases (NCDs)-related deaths will increase by 27 % over
the next decade in Africa, the greatest among all the six
WHO regions. Yet, research to support tobacco control in
many African countries lags behind the rest of the world
and the paucity of scientific evidence limits tobacco control
policy development and implementation in these countries.
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Thus, this study seeks to investigate tobacco use initiation
in Africa to inform tobacco control initiatives and advo-
cacy in Africa.

Behavioral theories indicate that tobacco learning
behavior progresses through stages of never-smoking, ini-
tiation/experimentation, regular smoking, and addiction
(Jackson 1997). The early phases of the behavior are very
critical because research suggests that the likelihood of
being a smoker in adulthood is two times greater among
adolescents who started to smoke at age <13 years than
those who started at age >17 years (Breslau and Peterson
1996; Townsend et al. 2006), and that the risks of nicotine
dependence and adverse health outcomes are higher among
those who initiated smoking at an early age (DeBry and
Tiffany 2008). Indeed, studies conducted using populations
in high-income countries (HICs) reported that up to 90 %
of regular cigarette users initiate smoking before age
18 years (Hipple et al. 2011; Lando et al. 2010; United
States Department of Health and Human Services 2012). In
Africa, a few existing single-country studies involving
smoking initiation among adolescents (Odukoya et al.
2013; Peltzer 2011b) and adults from Gambia (Maassen
et al. 2004), Nigeria (Swart 1998), South Africa (Swart
et al. 2006), and Zimbabwe (Gwede et al. 2001), and a
comparative study of seven eastern and southern African
countries (Peltzer 2011b) found that adolescent smokers
initiated smoking before 14 years of age, although there
was variation between the countries. These studies, how-
ever, did not determine the specific age of onset creating
uncertainty that generated the need for further research.
Moreover, no study has examined tobacco use initiation
among youth in West Africa countries, a relatively
homogenous populations in terms of socio-cultural and
economic development with strong regional integration
through the Economic Community of West African
Countries (ECOWAS). This study aimed to assess the age
of initiation of cigarette smoking among youth, and iden-
tify factors associated with it in countries of West Africa
using the Global Youth Tobacco Surveys (GYTSs) (War-
ren et al. 2009). The GYTS provides nationally
representative data about tobacco related perceptions,
knowledge and behaviors among school-going adolescents.

Tobacco control in Africa is still in the early phase
where most countries have ratified the Framework Con-
vention on Tobacco Control (FCTC), but yet to fully
implement the FCTC recommended policies due to scarce
resources and inadequate scientific evidence. Therefore, it
is important to investigate the age at which an adolescent
starts smoking his/her first cigarette to provide the neces-
sary scientific evidence to inform policies and programs
targeting adolescents in West Africa, and Africa in general,
and prevent the progression of tobacco epidemic in Africa.
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Methods
Study population

The study data were obtained from the GYTSs conducted
in nine West African countries (Cape Verde, Cote
d’Ivoire, Ghana, Guinea, Mali, Mauritania, Niger, Sene-
gal, and Togo) during 2006-2009. Only countries with
surveys that collected nationally representative tobacco-
related information on school-going adolescents were
included. Similar to earlier studies (Mamudu et al. 2015;
Veeranki et al. 2014, 2015a, c), only data from the most
recent survey were included for countries that adminis-
tered the survey more than once. Detailed description of
the GYTS design, administration, data collection and
processing has been published in previous studies (Warren
et al. 2009). Briefly, GYTS uses a two-stage cluster
sampling design, where clusters of schools representative
of the adolescent population were selected during the first
stage, and classes within the selected schools were ran-
domly selected at the second stage. All students in the
selected classrooms were eligible to participate in the
survey. Despite the eligibility of all students, only those
aged 13-15 years were included because the GYTS sam-
pling frame includes adolescents’ representative of those
aged 13-15 years, and to ensure consistency and compa-
rability with other GYTS studies. This resulted in a study
sample of 16,519 adolescents. The Institutional Review
Board at the corresponding author’s institution provided
approval for the study.

Study measures

The study outcome was age at which an adolescent smoked
his/her first cigarette. Study participants were asked, “How
old were you when you first tried or experimented with
smoking?” The responses included “I have never
smoked”, “7 years old or younger”, “8 or 9 years old”,
“10 or 11 years old”, “12 or 13 years old”, and “14 or
15 years old”. Thus the outcome is a categorical variable
categorized into six groups.

Based on the existing literature and plausible associa-
tions with age of smoking initiation (Jackson 1997;
Leventhal and Cleary 1980), the following independent
variables were included in the study- sex (male/female),
parental (no/yes) or peer (no/yes) smoking, knowledge
about smoking harm (no/yes), and exposure to tobacco
industry promotions (no/yes). Additionally, country level
dummy variables were included to capture any country-
level effects on an adolescent’s smoking initiation. The
survey questions and related responses, and coding of these
responses for analysis was illustrated in Table 1.
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Table 1 Study questions, responses and recoded values, Global Youth Tobacco Survey, West African countries, 2006-2009

GYTS study question

Response Recoded value

Dependent variable

Age of smoking
initiation

Independent variables
Gender

Knowledge about
smoking harm

Exposure to tobacco
industry promotions

Parental or peer
smoking

How old were you when you smoked your
first cigarette?

What is your sex?

Do you think that smoking is harmful to
health?

Do you think that smoke from other
people’s cigarette is harmful to you?

Do you have something (t-shirt, pen,
backpack, etc.) with a cigarette brand
logo on it?

Has a (cigarette representative) ever
offered you a free cigarette?

Do your parents smoke?

Do any of your closest friends smoke
cigarette?

0 = I never smoked
cigarettes

I never smoked cigarettes
7 years old or less

8 or 9 years old 1 = Any other response
10 or 11 years old

12 or 13 years old

14 or 15 years old

Male

Female
Definitely not
Probably not
Probably yes
Definitely yes
No

Yes

None

Both

Father only
Mother only
I don’t know
None of them

Some of them

0 = Female
1 = Male
0 = Definitely not

1 = Any other response

0 = No
1 = Yes
0 = None

1 = Both, father only,
mother only

0 = None of them

1 = Any other response

Most of them
All of them

Statistical analysis

We computed the prevalence estimates of age of cigarette
smoking initiation using survey-sampling weights so that
the estimated sample proportions are representative of the
population estimates of the respective countries. We per-
formed bivariate analysis between the dependent and
independent variables. To understand the determinants of
age of smoking initiation among adolescents, we modeled
the outcome variable using a multinomial logit model
(MNLM). Indeed, whether to smoke or when to initiate
smoking is a choice an adolescent makes and these choices
are independent and mutually exclusive. MNLM is a
straight forward extension of logistic models, in that it
deals with outcome variables which has more than two
outcomes. In other words, a MNLM with only two outcome
is a logit model. It uses a maximum likelihood estimation
method to estimate the parameters of interest. To describe
the relationship between the dependent variable and inde-
pendent variables, for an outcome variable with M

categories, it requires the calculation of M-1 equations, one
for each category relative to the reference category. “Never
smoked cigarettes” was used as the reference category.
Probability of the age of smoking initiation compared to
never smoking was estimated using MNLM for each of the
explanatory variables. By default the exponentiated values
of the coefficients estimated from a MNLM gives the rel-
ative risk ratios for a one-unit change in the corresponding
variable. Since the relative risks are difficult to interpret,
we estimated the average marginal effects (AME) for each
of the independent variables on each of the outcome cat-
egories relative to the base outcome. AMEs are presented
after multiplying by 100 so that the results can be inter-
preted as percentages. For example, keeping all other
characteristics same, the probability of an adolescent male
initiating smoking at the age 7 or less compared to never-
smoker is 0.026 (2.6 %) and that of a female is 0.015
(1.5 %). The AME would report the difference between
these probabilities as 0.011 (1.1 % points). It means the
probability for initiating smoking at the age 7 or less is

@ Springer



66

S. P. Veeranki et al.

1.1 % points higher for the adolescent males than females
compared to a never smoking adolescent. Standard tests
such as likelihood ratio (LR) test and Wald tests for testing
the independent variables, LR test for combining alterna-
tives in the outcome variable, and Hausman test for testing
the assumption of independence of irrelevant alternatives
were conducted to test for model assumptions, and were
reported in Table 4. All analyses were conducted using the
Stata ver.12 (StataCorp, College Station, TX).

Results

A total of 16,519 adolescents aged 13-15 years were
included in the study, with sample sizes ranging from 1155
in Cape Verde to 3946 in Ghana. Table 2 presents the
descriptive characteristics of the study participants. Males
constituted more than half of the participants in four of the
nine countries, ranging from 43.45 % in Cape Verde to
59.57 % in Togo. While the proportion of adolescents
exposed to parental smoking ranged from 7.71 % in Ghana
to 22.01 % in Mauritania, those exposed to peer smoking
ranged from 13.56 % in Togo to 37.51 % in Mauritania.
More than 60 % of adolescents in all nine countries were
knowledgeable about tobacco harm, and those exposed to
tobacco industry promotions ranged from 4.95 % in Cote

d’Ivoire to 25.08 % in Mauritania. Additionally, there is
variation in age at which an adolescent initiated smoking
ranging from 0.70 % of adolescents in Ghana initiated
smoking at 10 or 11 years to 9.60 % of adolescents in Cote
d’Ivoire initiated at ages 12 or 13 years. Table 3 presents
the bivariate analysis of age at which an adolescent smoked
his/her first cigarette with adolescent characteristics.
Among adolescent males and females who initiated
smoking in any of the six age categories, a higher pro-
portion of them initiated smoking at ages 12 or 13 years
(5.24 %), and at <7 years (1.17 %).

Table 4 presents the average marginal effects of each of
the independent variables from the MNLM on age at which
an adolescent initiated cigarette smoking. There were sig-
nificant differences in probability at which an adolescent
smoked his/her first cigarette by sex, exposure to parental
or peer smoking or tobacco industry promotions, or
knowledge about smoking harm (Fig. 1). Compared to
adolescent females, the probability of smoking initiation
was higher by at least one-percentage points for males at all
age groups considered. The biggest difference was in the
age group 12 or 13 years where the probability of initiation
was 3.25 % points higher for males than females followed
by 14 or 15 years age group where the excess probability
of initiation was 2.5 % points among adolescent males.
Compared to adolescents who were not exposed to peer

Table 2 Distribution of adolescents in nine West African countries by demographic characteristics, Global Youth Tobacco Survey, 20062009

Demographics Cape Verde Cote D’Ivoire Ghana Guinea Mali Mauritania Niger Senegal Togo
Sample size 1155 1870 3946 1199 2002 1642 1249 1544 1912
Male (%) 43.45 52.92 49.63 51.52 55.51 48.22 47.63 46.92 59.57
Age of initiation (%)

Never smoked 92.14 75.98 94.81 90.28 77.94 82.81 91.19 88.78 89.00

7 years or less 1.45 1.49 1.92 1.96 2.66 2.55 0.73 2.14 2.03

8 or 9 years 1.30 2.42 0.95 1.16 2.49 1.87 1.54 0.77 1.64

10 or 11 years 1.43 445 0.70 1.61 429 3.79 1.12 1.93 1.84

12 or 13 years .77 9.60 1.06 322 8.28 4.06 3.40 4.02 3.04

14 or 15 years 1.91 6.06 0.56 1.77 4.33 4.90 2.02 2.35 2.45
Exposure to

parental

smoking (%)

Yes 14.84 15.58 7.71 19.31 20.14 22.01 8.59 21.67 12.00
Exposure to

peer smoking (%)

Yes 23.86 31.31 16.19 22.87 37.20 37.51 16.29 26.66 13.56
Knowledge about

smoking harm (%)

Yes 85.54 82.76 63.78 59.32 78.05 70.89 84.14 64.34 75.58
Exposure to tobacco

industry

promotions (%)

Yes 5.67 4.95 10.57 23.13 10.18 25.08 5.85 8.53 6.94
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Table 3 Age of smoking initiation among adolescents in West Africa by adolescent characteristics, Global Youth Tobacco Survey, 2006-2009

Characteristic Age of smoking initiation (years)

Never smoked 7 or less 8or9 10 or 11 12 or 13 14 or 15

Gender (%)

Female 95.45 1.17 0.67 0.60 1.15 0.94

Male 84.51 2.75 1.87 2.81 5.24 2.81
Exposure to

parental smoking (%)

No 91.87 1.39 1.07 1.38 2.70 1.60

Yes 79.11 4.77 2.25 3.81 6.30 3.76
Exposure to

peer smoking (%)

No 94.40 1.17 0.85 1.03 1.74 0.81

Yes 73.55 4.97 2.92 4.28 8.51 5.77
Knowledge about

smoking harm (%)

No 92.64 2.05 1.00 1.12 1.81 1.37

Yes 88.49 1.96 1.44 2.02 3.94 2.15
Exposure to

tobacco industry

promotions (%)

No 91.03 1.49 1.20 1.61 2.96 1.71

Yes 80.39 5.83 2.06 2.58 547 3.67
Country (%)

Cape Verde 92.14 1.45 1.30 1.43 1.77 1.91

Cote D’Ivoire 75.98 1.49 2.42 4.45 9.60 6.06

Ghana 94.81 1.92 0.95 0.70 1.06 0.56

Guinea 90.28 1.96 1.16 1.61 3.22 1.77

Mali 77.94 2.66 2.49 4.29 8.28 4.33

Mauritania 82.81 2.55 1.87 3.79 4.06 4.90

Niger 91.19 0.73 1.54 1.12 3.40 2.02

Senegal 88.78 2.14 0.77 1.93 4.02 2.35

Togo 89.00 2.03 1.64 1.84 3.04 2.45

smoking, the probability of smoking initiation was higher
by at least 1 % point for those adolescents in all age groups
who were exposed to peer smoking. The biggest difference
was in the age group 14 or 15 years age group where the
probability of initiation was 4.55 % points higher for those
exposed to peer smoking than those who were not. The
probability of smoking initiation in adolescents also
increased with exposures to parental smoking or tobacco
industry promotions. Compared to adolescents who were
not exposed to parental smoking, the probability of
smoking initiation was higher for those adolescents in all
age groups who were exposed to parental smoking. The
excess probability of smoking initiation among the ado-
lescents exposed to parental smoking was highest (1.86 %
points) in the age group <7 years than those who were not
exposed. Similarly, compared to adolescents who were
exposed to tobacco industry promotions, the probability of

smoking initiation was higher in adolescents exposed to
industry promotions in all age groups, although the dif-
ference was not statistically significant for 8 or 9 years age.
The biggest difference was in the age group 14 or 15 years
where the probability of smoking initiation was 2.82 %
points higher for adolescents exposed to industry promo-
tions than those who were not exposed. Knowledge about
the harmful effects of smoking also had a significant effect
on the probability of smoking initiation among adolescents
of all age groups, although its effects were not significant
for adolescents aged <9 years. Biggest difference in
probabilities was in the age group 12 or 13 years where the
probability of smoking initiation was 0.99 % point higher
for those who were knowledgeable about tobacco harm
than those who were not knowledgeable.

Compared to adolescents residing in Ghana, the proba-
bility of smoking initiation was higher for adolescents in all
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Table 4 Average marginal effects of adolescent characteristics on age of smoking initiation among adolescents in West Africa, Global Youth

Tobacco Survey, 2006-2009

Characteristic Age of smoking initiation (years)

7 or less 8or9 10 or 11 12 or 13 14 or 15
Male (referent group: female) 1.19%%%* 1.23%%% 2.07%%%* 3.25%%% 2.67%%*
Exposure to parental smoking (referent group: no) 1.86%%* 0.94 %% 1.06%** 1.52%%% 1.73%%%*
Exposure to peer smoking (referent group: no) 2.13%** 1.41%%% 2.04%*% 4.05%%%* 4.55% %%
Knowledge about smoking harm (referent group: no) 0.01 0.16 0.69%#%%* 0.96%** 0.77%*
Exposure to tobacco industry promotions (referent group: no) 1.72%%% 0.21 1.1k 0.99%** 2.82% %%
Cape Verde (referent group: Ghana) —0.68 0.41 1.09%%* 1.88%#* 2.30%**
Cote D’lIvoire (referent group: Ghana) —1.18%** 0.92%%* 3.32%%% 6.50%%* 7.56% %%
Guinea (referent group: Ghana) —0.38 0.10 0.47 1.55%%%* 1.86%*%*
Mali (referent group: Ghana) 0.87% 1.12%%* 2.66%%* 4.68%%* 1.94%3%%
Mauritania (referent group: Ghana) —-0.24 0.32 1.96%%%* 2.76%%%* 2.35%%*
Niger (referent group: Ghana) —0.64 0.13 0.55 2.40%** 3.17%**
Senegal (referent group: Ghana) —0.51 0.25 1.67**% 3.02%** 2.26%#%*
Togo (referent group: Ghana) 0.40 0.53* 1.35%%* 2.15%%* 2.47%*%

Base outcome: never smoked. (converted to percentage)

Average marginal effects were estimated from the multinomial logit regression and multiplied by 100 to present the values as percentage point

difference between the referent group and comparison group

Log likelihood = —14,531.8; LR 3*(65) = 4256.42; pseudo R* = 0.1277; AIC (df = 70) = 29,203.76; BIC (df = 70) = 29,782.08

*p <0.05, #* p <0.01, ** p < 0.001

Fig. 1 Excess probability to
initiate smoking among
adolescents in West Africa at 4.5%
various ages by adolescent

characteristics, Global Youth 5, 40%

Tobacco Survey, 2006—-2009. | 3.5%
The referent group for male is g2

‘female’. For all others referent = 3.0%
R 2

group is ‘no ; 5 ke

Z20%
2

= 1.5%

s 1.0%

0.5%

0.0%

7 OR LESS

age groups >8 years in the other eight West African
countries in the analysis (Cape Verde, Cote d’Ivoire,
Guinea, Mali, Mauritania, Niger, Senegal and Togo).
Interestingly, although the probability of smoking initiation
at most age groups of adolescents were lower for Ghanaian
adolescents compared to those in other West African
countries, the reverse is the case (except in Mali and Togo)
when it comes to adolescents with age <7 years. However,
the differences were significant only for Cote d’Ivoire
whose under 7 year olds had 1.18 % points lower

@ Springer

——Male

Peer Smoked
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Knowledgeable of Harm
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8§OR 9 10 OR 11 14 OR 15

AGE OF INITIATION

12 OR 13

probability of smoking initiation at <7 years compared to
those <7 years in Ghana. For those <7 years olds in Mali;
however, the probability of smoking initiation was signif-
icantly higher compared to their counterparts in Ghana.

Discussion

Tobacco use contributes to over 6 million annual deaths
worldwide, which is expected to reach one billion by the
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end of the 21st Century (WHO World Health Organization
2009). Much of the increase in tobacco use and the asso-
ciated morbidity and mortality will occur in LMICs such as
those in Africa. Although tobacco use is considered as a
“pediatric disease” as up to 90 % of the users start before
age 18 years (Hipple et al. 2011; Lando et al. 2010), very
few studies on smoking initiation have been conducted in
West Africa (Maassen et al. 2004; Peltzer 2011a; Swart
et al. 2006). In light of this paucity of research despite the
fact that local policymakers are amenable to locally gen-
erated data, we conducted a study on the age of smoking
initiation in nine West African countries using nationally
representative GYTS data to provide one of the first major
comparative insights into the issue to inform policy and
advocacy initiatives in the region. This study is particularly
important because African countries have shown an incli-
nation and the political-will to address tobacco use and
non-communicable diseases (NCDs) by ratifying the WHO
FCTC and adopting the WHO Global Action Plan for the
Prevention and Control of NCDs (2013-2020) to reduce
NCDs by 30 % by 2025 (Bonita et al. 2013; Kontis et al.
2014). This study found that in all the nine West African
countries, the reported age of smoking initiation among
adolescent smokers was <7 years. This early age of initi-
ation of tobacco use in the region suggests the importance
of adopting policies and programs targeting early child-
hood, including school-based ones (Murnaghan et al.
2008), which aggressively target youths and could stop the
initiation of usage of tobacco in the region.

A myriad of factors for smoking initiation among youth
have been identified in previous studies (Maassen et al.
2004; Odukoya et al. 2013; Peltzer 2011b). In this study we
found sex, parental and peer smoking behavior, and
exposure to tobacco industry promotions as factors sig-
nificantly associated with higher probability of
adolescents’ smoking initiation across all ages in the West
Africa region. We found that adolescent males were at
higher risk of smoking initiation than female adolescents.
This suggests the urgent need for policies and programs
that target young males. Perhaps, investigating cultural and
social mores that underpin this risky behavior in early
childhood could help address the issue of early initiation of
smoking among males in the region.

Earlier studies in Africa found that parental and peer
smoking behaviors were associated with tobacco use
(Mamudu et al. 2013b; Veeranki et al. 2015b), suscepti-
bility to smoking (Veeranki et al. 2014), and secondhand
smoking exposure (Mamudu et al. 2015; Veeranki et al.
2015c). Consistent with these studies, parental and peer
smoking behaviors significantly increased probability of
smoking initiation among adolescent smokers at all ages in
the West African countries. Thus, having parents or peers
who smoke have broader societal implications, including

smoking in the early ages among nonsmoking adolescents.
Indeed, studies in SSA countries suggest that students’
perception of (anticipated) parental reaction/attitude affects
the likelihood of smoking initiation (Munodawafa et al.
1992). These dynamics means that there is critical need for
smoking cessation programs and policies to encourage
adult smokers (parents and peers) to quit smoking as their
behaviors likely affect the social acceptability of smoking,
which translates into smoking initiation in younger popu-
lations. Furthermore, research suggests that perception of
social acceptability of smoking in Africa may be related to
changing social norms, which suggests the need for deeper
investigations into the interrelationships between the
ongoing socio-economic transformation in the region and
youths engagement in risky behaviors, including smoking
(Blum 2007).

Overall, >60 % of the adolescents in the study reported
that they were knowledgeable about smoking harm. This
knowledge was associated with increased smoking initiation
among adolescents between the ages 10-15 years. While
these results contravene conventional wisdom and intended
purpose of enhancing students’ knowledge about smoking
harm, they are consistent with earlier studies that found that
knowledge about smoking harm was associated with
increased smoking (Mamudu et al. 2013b; Veeranki et al.
2015b), susceptibility to smoking (Veeranki et al. 2014), and
exposure to SHS both inside and outside the home (Mamudu
et al. 2015; Veeranki et al. 2015c¢). These consistent findings
suggest the need for qualitative investigation into why
enhancing the knowledge of smoking harm ironically con-
tributes to increased probability of smoking initiation among
youths in Africa, a contradiction to results from elsewhere,
particularly in HICs (General USPHSOotS 2007; USDHHS
United States Department of Health and Human Services
2012). Perhaps, one plausible explanation is that societal
values of respect for elders and their actions and young
people’s desire to emulate such elders (especially those who
smoke) in Africa dwarf efforts to enhance the knowledge of
youths to prevent smoking initiation. Additionally, there is
critical need to examine how messages about harmful effects
of tobacco use are conveyed to youth in countries in SSA to
take into consideration the unique pressures confronted by
these adolescents.

Tobacco industry promotional activities in SSA are
associated with tobacco use (Mamudu et al. 2013b; Veer-
anki et al. 2015b), susceptibility to smoking (Veeranki
et al. 2014), and secondhand smoking exposure (Mamudu
et al. 2015; Veeranki et al. 2015c). We found in this study
that exposure to tobacco industry promotions was signifi-
cantly associated with increased probability of smoking
initiation at age <7 years, 10 or 11 years, 12 or 13 years,
and 14 or 15 years. Tobacco companies engage in several
activities, including promoting tobacco use and smuggling
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to make tobacco available and easily accessible to both
youths and adults (Legresley et al. 2008). Similar to other
countries (USDHHS United States Department of Health
and Human Services 2012), the tobacco industry targets
youth in Africa (Maassen et al. 2004), which contributes to
smoking initiation among adolescents in the region. This
suggests the need for compliance with the WHO FCTC that
obliges government to protect children from being targeted
by the tobacco industry’s activities, and the Convention on
the Right of the Child.

Although the entire SSA region is in the Stage I of the
tobacco epidemic model (Thun et al. 2012), there is a wide
variation in the rates of tobacco use prevalence among
youths (Mamudu et al. 2013b; Veeranki et al. 2015b) and
adults in the region (Mamudu et al. 2013a; Pampel 2008).
In a study of 17 African countries, the prevalence of adult
smoking ranged from 8.1 % in Ghana to 48.9 % among
males in Madagascar (Mamudu et al. 2013a). Despite all
the systemic pressures on African countries, including
globalization of tobacco industry influence (Yach and
Bettcher 2000), the tobacco use rates have consistently
been lower in Ghana (Mamudu et al. 2013a). Thus, not
surprising, there was overall increase in the probabilities of
smoking initiation in the other eight countries, compared to
Ghana. This suggests the need for qualitative investigation
into tobacco use in Ghana.

The study has limitations to consider. GYTS is a cross-
sectional study that limits causal inferences. Additionally, it is
a school-based survey and included only adolescents who
attended schools on the day of the survey administration. We
defined the outcome variable, age of smoking initiation, using
a question that collected information before the time of sur-
veys administration, and might be subject to recall bias. In
addition, the independent variables included in the study were
defined using survey questions that did not collect informa-
tion in the past 30 days or 12 months; however, it is possible
that the adolescents responded to the survey questions
assuming that the questions asked about their tobacco-related
knowledge or behavior at the time of survey administration.
This could potentially lead to misclassification bias, and
future longitudinal studies with subsequent follow-ups should
be conducted to minimize this bias. Further, the study might
be subject to unmeasured confounding, including exposure to
smoking in movies, access to tobacco products, perceptions
about social acceptability of tobacco use, low academic
achievements, lack of self-efficacy, low self-esteem,
engagement in health risk behaviors, and other community
and political characteristics that have been identified in pre-
vious studies (Peltzer 2011b), but not accounted due to the
unavailability of information. Nevertheless, this is the first
major comparative study of age of smoking initiation in the
West African region and provides the much-needed scientific
evidence for policymaking and advocacy.

@ Springer

Although African countries are in Stage I of the tobacco
epidemic (Thun et al. 2012), they are confronted with
major public health problems with regards to rapid increase
in tobacco use and NCDs (Unwin et al. 2004). Given that
scientific evidence is required to inform tobacco policy and
advocacy (Cairney and Mamudu 2014; Warner 2007,
Widome et al. 2010), we conducted investigation into the
age of smoking initiation among adolescents in nine West
African countries. It was found that the early age at which
an adolescent initiated smoking in these countries was at
<7 years; and sex, smoking status of parents and peers, and
exposure to tobacco industry promotions were associated
with increased probability of smoking initiation. Thus, this
study suggests that while there is the need for targeting
tobacco control activities at children in general, it supports
targeting such activities at male children and children with
smoking parents and friends. Additionally, there is urgent
need to enact and fully implement the WHO FCTC pro-
visions that curtail youth exposure to industry marketing
strategies and access to tobacco products. Overall, the
study findings suggest that reversing the increasing trend of
tobacco use will require the adoption of the prevention
approach to halt early initiation of tobacco use.
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