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Abstract
Background: Tobacco use during adolescence is a substantial problem and adolescents are at higher risk of
addiction and prolonged use. To reduce the burden of tobacco-related morbidity and mortality, monitoring of
adolescent tobacco use is imperative. We aimed to determine the prevalence of tobacco use among adolescents
in urban and rural secondary schools in Enugu State, southeast Nigeria.
Methods: A cross-sectional study of 4332 adolescents in 8th to 10th grades in 25 urban and 24 rural secondary
schools in Enugu, Nigeria was done using Global Youth Tobacco Survey (GYTS) methodology. Students were
asked about previous and current tobacco use, smoking cessation, and susceptibility to smoking initiation among
non-smokers. Geographical, age and sex prevalence differences were examined. Analyses were performed for all
adolescents (10–19 years) and for a subset of students, 13–15 years of age for comparison with previous GYTS
surveys. All analyses were weighted to account for the complex survey design and for differential non-response
at school, class and student levels.
Results: About 28.9% of students reported ever smoking cigarettes; 19.4% reported current tobacco use among all
adolescents (13.3, 5.8 and 7.8% for cigarettes, other smoked tobacco, and smokeless tobacco, respectively) while 18.6%
reported current tobacco use among 13–15 year olds (12.6, 5.2 and 7.5% for cigarettes, other smoked tobacco and
smokeless tobacco respectively). Prevalence of all types of tobacco use was higher in rural schools (vs. urban schools),
and among boys (vs. girls). Susceptibility to smoking initiation among non-smokers was 9.3% (95% CI: 8.1–10.7) among
all adolescents, and 9% (95% CI: 7.6–10.7) among 13–15 year olds. About 88.1% of all adolescent smokers desired to
quit and 57.9% of them had never received help to quit smoking.
Conclusions: Nearly one in every five school-going adolescents currently uses at least one type of tobacco in Enugu
State, southeast Nigeria. Prevalence of tobacco use is higher in rural schools and among boys in this setting. Most
adolescent current smokers desire to quit and need smoking cessation support.
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Background
Tobacco smoking is a major cause of preventable global
mortality, resulting in about 5 million deaths annually
[1, 2]. The death toll is projected to reach 10 million by
2020 [3]. In addition, an estimated 600,000 people die
from exposure to second-hand smoke annually [4], with
75% of these deaths among women and children [5].
The adverse health effects of tobacco use have been well
established [6], and in total, if unabated, the tobacco epidemic is expected to cause one billion deaths in this
century [7]. Effective tobacco control measures are crucial to prevent this public health crisis.
Adolescents, ages 10 to 19 years, are particularly vulnerable to high-risk behaviours like tobacco use [8]. Tobacco use during adolescence increases the risk of
addiction [9, 10], and most regular adult smokers became addicted to nicotine during adolescence [11, 12,
13]. The tobacco industry specifically targets youth, especially in developing countries, to retain them as lifetime users [14] who will experience prolonged exposure
to tobacco and its associated health risks.
Globally, tobacco use is a substantial problem among
adolescents. One in three school adolescents has ever
smoked cigarettes worldwide, with about 25% of them
smoking their first cigarette before the age of 10 [15].
Almost 20% of secondary school students were reported
to currently use tobacco worldwide, and almost 10%
were current smokers [16]. African studies have shown
the prevalence of tobacco smoking among school-going
adolescents to range from 2.5% in Malawi [17] to 27% in
rural Zambia [18]. The use of adolescent smokeless tobacco was also found to be high (18%) in the Democratic
Republic of Congo [19].
In Nigeria, adolescent tobacco use is also a significant
problem. The 2008 Global Youth Tobacco Survey
(GYTS) found that one in five students aged 13 to
15 years had ever experimented with cigarette smoking,
and about one in ten students currently smoked cigarettes [20]. Studies in other parts of Nigeria showed tobacco smoking prevalence among school-going
adolescents to range from 3.4% in Ibadan in the southwest [21] to 34.8% in Akwa Ibom State in the southsouth [22].
Most studies on adolescent tobacco use in Nigeria
have been in urban areas, leaving a gap in knowledge of
the magnitude of the problem in rural areas. Such studies also lacked rigorous and robust methodology. Two
studies in 2001 and 2008, respectively, implemented the
typically comprehensive GYTS methodology but they
did not include the southeast and northeast regions of
Nigeria [20, 23, 24]. Moreover, data from the last GYTS
study in 2008 may not reflect the current problem of
adolescent tobacco use in Nigeria. Two previous studies
in southeast Nigeria [25, 26] were conducted in only
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public schools so prevalence of adolescent tobacco use
in private schools remains unknown. There is also a
paucity of studies that have compared urban and rural
adolescent tobacco use in Nigeria.
The objective of this study was to determine the prevalence of tobacco use among adolescents in urban and rural
secondary schools in Enugu, southeast Nigeria. Our research
questions were: 1) What is the prevalence of tobacco use
among adolescents in urban and rural secondary schools in
Enugu State, southeast Nigeria? 2) Are there geographical
differences in prevalence of tobacco use among adolescents?
3) Are there sex differences in prevalence of tobacco use
among adolescents? 4) Are there age differences in prevalence of tobacco use among adolescents?
To the best of our knowledge, this is the first comprehensive study to examine disparities in the prevalence of
tobacco use by adolescents in urban and rural secondary
schools in Nigeria.

Methods
Study area

The study area, Enugu State, is one of five states in
southeast region of Nigeria. It has 17 Local Government
Areas (LGAs), administrative units of the state, five of
which are urban and 12 are rural. Enugu State has 242
urban secondary schools and 393 rural secondary
schools, of which 283 are public schools while 352 are
private schools [27].
Study design

A cross-sectional study design was used to compare
findings from school-based surveys of two groups of
schools, defined by their urban or rural location (or
strata) within Enugu State. A school survey was used because it is easy to administer, relatively inexpensive, provides reliable results and refusal is significantly lower
than in household surveys. Also, some adolescents may
not wish to discuss a potentially sensitive topic like tobacco use in their homes.
Different approaches for studying adolescent tobacco
use exist, but the GYTS design was chosen because it is
comprehensive and collects data on all key tobacco control indicators used to monitor youth tobacco use. It also
uses a standardised methodology for the study procedures to enable comparison between studies. Some
minor modifications were made where appropriate to fit
the Nigerian setting. For example, country-specific
values were included in the options to some questions in
the questionnaires.
Study population

The study population comprised adolescents in 8th to
10th grades (Junior Secondary 2 and 3 [JS2 and JS3],
and Senior Secondary 1 [SS1]), in both public and
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private secondary schools in Enugu State. Students were
included in the study if they were in 8th, 9th or 10th
grade in selected schools. All students in selected classes
were eligible to participate in the survey. Students in the
selected classes who were absent on the day of data collection or who refused to participate were excluded from
the survey.
Sample size

The minimum sample size required for the study was
computed using the formula for determination of sample
size for comparison of independent proportions [28].
Using power of 90%, significance level of 0.05, prevalence of 26.1% from previous GYTS in Nigeria [23],
prevalence difference of 5%, and response rate of 80%,
the minimum sample size calculated was 1890 students
per group. This corresponded with the minimum sample
size of 1875 students from 25 schools required for
studies using GYTS methodology [29]. A sample of 2000
students from 25 schools in each study group was
sought, resulting in a total of 4000 students from 50
schools for the entire study; 80 students per school.
Sampling technique

All secondary schools in Enugu State were identified and
stratified into urban and rural using the host LGAs. The
2014/2015 session school enrolment list, obtained from
the Ministry of Education, contained the most current
student enrolment information by grade and gender.
This was modified by creating a separate enrolment list
for each stratum. Two-stage cluster sampling was used
to select the students independently within each
stratum, with the probability of selection proportionate
to school enrolment size.
In the first stage, 25 schools were selected from each
stratum using systematic random sampling. The schools

Fig. 1 Flow Diagram of Sampling Technique
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were the primary sampling units. In each stratum, the
schools in the sampling frame were sorted in descending
order by enrolment size. The cumulative population of eligible students in each school was calculated. To
determine the sampling interval (SI), the total number of
eligible students was divided by 2000 - the sample size for
each stratum. A number, designated random start (RS),
was chosen randomly between 1 and the SI. The school
within which the RS fell was selected first, after which
subsequent schools were selected by adding the SI to the
RS. Selection of schools used the formula: RS; RS + SI; RS
+ 2SI; RS + 3SI, etc. Schools for which the cumulative
population contained one of the serial numbers calculated
from the series above were selected [29]. Microsoft Office
Excel 2013 was used for sampling at this stage. Schools
with a population size of less than 80 were excluded from
each sampling frame before the 1st stage of sampling. The
proportions of students excluded from the urban and
rural sampling frames were 5.6 and 10.7% respectively.
The urban sampling frame had 172 schools, with a population size of 60,601, while the rural sampling frame had
285 schools and a population size of 59,173.
In the second stage, classes were selected from each
school using systematic random sampling. All students
in the selected classes who were present on the day of
survey administration were eligible to participate. There
was no sample substitution for schools or classes that refused to participate in the survey because this would
have altered the representativeness of the sample and
thus would have led to biased results. Every effort was
made to ensure the cooperation of selected schools and
classes. (See Fig. 1 for a flow diagram of the sampling).
Data collection

An anonymous, self-administered, semi-structured questionnaire adapted from the GYTS Core Questionnaire
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with optional questions Version 1.1 [30] was used to collect information about students’ socio-demographic
characteristics, use of smoked and smokeless tobacco,
and susceptibility to smoking initiation (Additional file 1).
The questionnaire was first pre-tested with 162 students
in three secondary schools that were not selected for the
study: two urban (one public and one private) and one
rural. These schools were located at least ten kilometres
from the schools that were selected for the study. After
correction of ambiguities identified in the questionnaires, the survey was administered in English in November and December, 2015. Teachers were absent
during survey administration to enable the students to
be free to answer the questions. During survey administration, one rural private school was found to be ineligible so no data were collected from that school.
Definition of variables

Ever use of tobacco (cigarettes, other smoked tobacco,
and smokeless tobacco) was defined as experimentation
with any of the aforementioned tobacco products.
Current use of cigarettes was defined as use on 1 day or
more within the past 30 days. Current use of other
smoked tobacco products (pipes, cigars, water pipes/
shisha or bidis) or smokeless tobacco was defined as any
use within the past 30 days. Any tobacco use was defined
as use of one or more types of tobacco products, and
both ever use and current use were examined. Dual
tobacco use was defined as current use (within past
30 days) of any two tobacco products. Multiple tobacco
use was defined as current use (within past 30 days) of
cigarettes, other smoked tobacco and smokeless tobacco.
Susceptibility to smoking initiation within the next year
was defined as the absence of a firm decision not to
smoke within the next year. This was determined if a
student did not answer “definitely no” to the question
‘At any time during the next 12 months, do you think
you will use any form of tobacco?’
Statistical analyses

Weights were initially calculated for each student record to
account for the complex survey design and for differential
non-response at school, class and student levels, using the
GYTS approach [29]. The final weight for each record was a
product of the school selection weight, class selection weight,
and overall non-response adjustment factor. The school selection weight was the inverse probability of selecting a
school. The class selection weight was the inverse probability
of selecting a class in a school. The overall non-response adjustment factor was the product of school, class and student
non-response adjustment factors. Weights were computed
separately for each stratum.
Data analysis was performed using Stata Version 11.
Prevalence estimates and 95% confidence intervals were
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computed for each type of tobacco use. Geographical
(urban/rural), age and sex differences in prevalence of adolescent tobacco use were examined with Pearson Chisquare test using ‘svy’ command in Stata to account for the
complex survey design. Differences in prevalence by grade
and school type (public/private) were also examined. Differences in susceptibility to smoking initiation among nonsmokers were examined by school geographical location,
age and sex. Geographical differences in pattern of tobacco
use – age at first use of cigarettes and smokeless tobacco,
and number of cigarettes smoked per day – were ascertained. Smoking cessation was also examined. For all analyses, p-values of < 0.05 were considered statistically
significant. All analyses were weighted to account for the
complex survey design and adjusting for non-response.
Analyses were performed for all adolescents (ages
10–19 years), and for a subset of adolescent students
(13–15 years of age) to enable comparison with previous studies.

Ethical considerations

Ethical approval for the study was obtained from the
Health Research Ethics Committee of the University of
Nigeria Teaching Hospital (NHREC/05/01/2008B-FWA00002458-1RB00002323). Approval was also obtained
from the Ministry of Education and the principals of the
selected schools. Written assent was obtained from the
students after a detailed explanation of the study objectives, procedures, risks and benefits. Written informed
consent was also obtained from principals of the selected
schools, who acted as the legal guardians of the students,
as was done in previous GYTS studies in Nigeria.

Results
Of 4354 students surveyed, 4332 were adolescents (ages
10–19 years); 2230 from 25 urban schools, and 2102
from 24 rural schools. Response rates were 84.4 and
80.6% in urban and rural locations, respectively. The
median age of the students was 14 years (14 years in
urban schools and 15 years in rural schools) [interquartile range = 2 years]; 43.6% were boys; 28.1% were in JS
2, 36.2% in JS 3 and 35.7% in SS 1.
Overall prevalence of tobacco use and prevalence by
geographical location
All adolescents

Approximately three in ten students (28.9%) reported
they had ever smoked cigarettes. Prevalence of reported
ever experimentation with other smoked tobacco and
smokeless tobacco were 11.7 and 26.8%, respectively. Reported use of tobacco within past 30 days were 13.3 for
cigarettes, 5.8% for other smoked tobacco and 7.8% for
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smokeless tobacco. Approximately one in five students
(19.4%) reported current use of at least one type of tobacco product, 5.8% reported dual use, and 1.8% reported current use of all three types of tobacco. Students
in rural schools reported higher use of all types of tobacco than students in urban schools, with all but
current smokeless tobacco use reaching statistical significance (Table 1).

13–15 year olds

Among 13–15 year olds, cigarettes were the most commonly used tobacco product (12.5%), followed by
smokeless tobacco (7.5%), then other smoked tobacco
(5.2%). Prevalence estimates for this age group were

higher in rural schools than urban schools for all types
of tobacco (Table 1).
Sex differences in prevalence of tobacco use
All adolescents

Males reported significantly higher use (both ever use and
current use) of all types of tobacco than females (e.g.,
22.5% vs. 16.9% for any tobacco for males and females, respectively; Table 2). The most commonly used tobacco
product for both sexes was cigarettes (15.6% vs. 11.5% for
males and females, respectively), followed by smokeless
tobacco (9.3% vs. 6.7%), then other smoked tobacco products (7.3% vs. 4.6%). Reported current dual use of tobacco
products was higher among males (7.3%) than females
(4.7%), p = 0.002. Similarly, reported current use of all

Table 1 Prevalence of tobacco use among adolescents (10–19 years) in urban and rural secondary schools in Enugu State
Variable

Prevalence (95% CI)

F

P value

14.07

0.0005

All adolescents (10–19 years)
All (n = 4332)

Urban (n = 2230)

Rural (n = 2102)

28.9 (25.6–32.3)

23.1 (19.9–26.6)

35.1 (29.5–41.2)

Ever use of tobacco
Cigarettes
Other smoked tobacco

11.7 (9.9–13.5)

9.3 (7.8–11.2)

14.3 (11.4–17.8)

8.81

0.0047

Smokeless tobacco

26.8 (24.1–29.5)

22.7 (20.1–25.6)

31.1 (26.6–36.0)

10.41

0.0023

13.3 (11.1–15.6)

10.1 (8.3–12.2)

16.7 (13.0–21.2)

10.33

0.0024

Current use of tobacco
Cigarettes
Other smoked tobacco

5.8 (4.5–7.1)

4.0 (3.2–5.1)

7.6 (5.5–10.5)

10.11

0.0026

Smokeless tobacco

7.8 (6.2–9.4)

6.5 (5.3–8.0)

9.2 (6.7–12.5)

3.45

0.0694

Any kind of tobacco

19.4 (16.5–22.2)

15.7 (13.4–18.3)

23.3 (18.4–29.0)

7.94

0.0070

Both cigarettes and other smoked tobacco

3.4 (2.5–4.4)

2.1 (1.5–2.9)

4.9 (3.3–7.2)

11.95

0.0012

Both cigarettes and smokeless tobacco

3.8 (2.7–4.8)

2.6 (2.0–3.4)

4.9 (3.2–7.4)

6.69

0.0128

Both smokeless and other smoked tobacco

2.2 (1.4–3.0)

1.4 (1.0–2.1)

3.0 (1.8–5.0)

5.82

0.0198

1.8 (1.1–2.5)

1.1 (0.7–1.8)

2.6 (1.5–4.4)

6.15

0.0168

Urban (n = 1587)

Rural (n = 1405)

All 3 types of tobacco

13–15 year olds
All (n = 2992)
Ever use of tobacco
Cigarettes

28.1 (24.4–31.9)

22.3 (18.9–26.1)

34.7 (28.3–41.7)

11.96

0.0012

Other smoked tobacco

10.8 (8.8–12.8)

8.8 (7.1–10.9)

13.1 (9.8–17.1)

5.02

0.0299

Smokeless tobacco

25.7 (22.5–28.9)

21.8 (18.9–25.1)

30.1 (24.6–36.2)

7.03

0.0109

Current use of tobacco
Cigarettes
Other smoked tobacco

12.6 (10.2–15.0)

8.8 (7.1–11.1)

16.8 (12.8–21.8)

13.60

0.0006

5.2 (3.8–6.6)

3.6 (2.7–4.9)

7.1 (4.8–10.2)

7.65

0.0081

Smokeless tobacco

7.5 (5.7–9.4)

6.4 (5.1–8.1)

8.7 (5.8–12.9)

1.75

0.1920

Any kind of tobacco

18.6 (15.4–21.8)

14.7 (12.3–17.3)

23.1 (17.5–29.7)

8.15

0.0064

Both cigarettes and other smoked tobacco

2.9 (1.9–4.0)

1.7 (1.0–2.8)

4.4 (2.8–6.7)

8.60

0.0052

Both cigarettes and smokeless tobacco

3.5 (2.2–4.7)

2.4 (1.6–3.5)

4.7 (2.8–7.7)

4.64

0.0364

Both smokeless and other smoked tobacco

2.0 (1.1–2.9)

1.3 (0.8–2.2)

2.8 (1.5–5.2)

3.61

0.0638

All 3 types of tobacco

1.6 (0.8–2.4)

1.0 (0.5–1.9)

2.3 (1.2–4.6)

3.36

0.0733

F: Design-based χ2
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Table 2 Sex differences in prevalence of tobacco use among adolescents (10–19 years) in urban and rural secondary schools in
Enugu State
Variable

Prevalence (95% CI)

F

P value

All adolescents (10–19 years)
Male (n = 1889)

Female (n = 2443)

Cigarettes

32.9 (28.8–37.2)

25.9 (22.5–29.6)

13.50

0.0006

Other smoked tobacco

14.1 (11.8–16.8)

9.9 (8.0–12.1)

11.06

0.0017

Smokeless tobacco

30.4 (27.1–34.0)

24.0 (20.9–27.3)

11.58

0.0014

Cigarettes

15.6 (12.6–19.3)

11.5 (9.6–13.8)

8.52

0.0054

Other smoked tobacco

7.3 (5.6–9.4)

4.6 (3.5–6.1)

10.09

0.0026

Smokeless tobacco

9.3 (7.4–11.6)

6.7 (5.2–8.5)

7.08

0.0106

Any kind of tobacco

22.5 (18.7–26.8)

16.9 (14.2–20.1)

9.55

0.0034

Both cigarettes and other smoked tobacco

4.3 (3.1–6.0)

2.8 (2.0–3.9)

6.16

0.0167

Both cigarettes and smokeless tobacco

5.0 (3.6–6.9)

2.8 (2.0–3.9)

11.81

0.0012

Both smokeless and other smoked tobacco

3.0 (2.1–4.4)

1.6 (1.0–2.6)

8.50

0.0054

2.5 (1.7–3.8)

1.3 (0.8–2.1)

9.75

0.0031

Ever use of tobacco

Current use of tobacco

All 3 types of tobacco

13–15 year olds (N = 2992)
Male (n = 1241)

Female (n = 1751)

Cigarettes

32.1 (27.6–36.9)

25.4 (21.6–29.6)

10.62

0.0021

Other smoked tobacco

13.0 (10.6–15.8)

9.3 (7.2–11.8)

7.69

0.0079

Smokeless tobacco

29.7 (25.7–34.1)

22.9 (19.6–26.6)

11.01

0.0018

Cigarettes

15.1 (11.8–19.0)

10.9 (8.8–13.3)

8.36

0.0058

Other smoked tobacco

6.5 (4.7–9.0)

4.3 (3.2–5.8)

6.40

0.0148

Ever use of tobacco

Current use of tobacco

Smokeless tobacco

9.1 (6.8–12.1)

6.4 (4.9–8.4)

6.42

0.0147

Any kind of tobacco

21.4 (17.3–26.1)

16.6 (13.7–20.1)

6.54

0.0138

Both cigarettes and other smoked tobacco

3.8 (2.4–6.0)

2.3 (1.6–3.3)

4.32

0.0431

Both cigarettes and smokeless tobacco

5.1 (3.4–7.5)

2.3 (1.6–3.5)

16.08

0.0002

Both smokeless and other smoked tobacco

2.8 (1.6–4.6)

1.4 (0.8–2.6)

4.68

0.0356

All 3 types of tobacco

2.3 (1.2–4.3)

1.1 (0.6–2.0)

5.34

0.0253

F: Design-based χ2

three types of tobacco was about twice as high among
males compared to females (Table 2).
13–15 year olds

Sex differences observed in prevalence of all types of tobacco use were similar to those observed among all adolescents. Among 13–15 year olds, reported current dual
use of tobacco products among males was about twice
that of females (Table 2).
Age differences in prevalence of tobacco use

Among all adolescents, there was a general pattern of
higher use among students older than 15 years, with

results reaching statistical significance for all three ever
use measures (Table 3).

Other differences in prevalence of tobacco use

Among all adolescents, the prevalence of both ever
use and current use of all types of tobacco were
similar among students in 8th to 10th grades. Students who reported ever smoking cigarettes were
more in public schools compared to private schools
(31.7 and 23.5% respectively; p = 0.03). However, no
differences were found in reported use of all other
types of tobacco use between students in public and
private schools.
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Table 3 Age differences in prevalence of tobacco use among adolescents (10–19 years) in urban and rural secondary schools in
Enugu State
Variable

Prevalence (95% CI)

F

P value

10–12 years (n = 430)

13–15 years (n = 2992)

16–19 years (n = 910)

Cigarettes

24.6 (18.7–31.6)

28.1 (24.6–32.0)

33.5 (29.0–38.3)

3.67

0.0294

Other smoked tobacco

12.4 (8.8–17.3)

10.8 (9.0–13.0)

14.5 (11.9–17.5)

3.31

0.0420

Smokeless tobacco

23.4 (18.7–29.1)

25.7 (22.7–29.1)

31.8 (28.4–35.4)

5.66

0.0048

12.5 (8.6–17.9)

12.6 (10.4–15.2)

16.0 (13.1–19.3)

2.53

0.0866

Ever use of tobacco

Current use of tobacco
Cigarettes
Other smoked tobacco

6.9 (4.4–10.8)

5.2 (4.0–6.8)

7.0 (5.1–9.6)

1.83

0.1685

Smokeless tobacco

6.1 (3.9–9.3)

7.5 (5.9–9.6)

9.5 (7.4–12.1)

2.22

0.1152

Any kind of tobacco

17.9 (13.4–23.5)

18.6 (15.6–22.0)

22.5 (19.1–26.2)

2.73

0.0707

Both cigarettes and other smoked tobacco

4.2 (2.3–7.3)

2.9 (2.1–4.2)

4.7 (3.2–7.0)

2.80

0.0740

Both cigarettes and smokeless tobacco

3.5 (2.0–6.2)

3.5 (2.4–4.9)

4.8 (3.2–7.0)

1.14

0.3230

Both smokeless and other smoked tobacco

1.9 (0.8–4.1)

2.0 (1.3–3.1)

3.1 (1.9–4.9)

1.37

0.2584

All 3 types of tobacco

1.9 (0.8–4.1)

1.6 (1.0–2.7)

2.4 (1.4–4.2)

0.89

0.4044

F: Design-based χ2

Susceptibility to smoking initiation in the next 12 months
All adolescents

For all adolescents, susceptibility to smoking initiation
in next 12 months among non-smokers was 9.3%
(95% CI: 8.1–10.7), 7.6% in urban and 11.3% in rural
schools (p = 0.01). No age or sex differences in susceptibility to smoking initiation were found among
the students.
13–15 year olds

For 13–15 year olds, susceptibility to smoking initiation in next 12 months among non-smokers was 9%
(95% CI: 7.6–10.7), 7.6% in urban and 10.7% in rural
schools (p = 0.04). No age or sex differences in susceptibility to smoking initiation were found among
the students.
Pattern of tobacco use and cessation
All adolescents

Overall, one in five ever smokers (19.9%) reported
they smoked their first cigarette before the age of ten,
20.9% in urban and 19.2% in rural schools (p = 0.11).
Among current smokers, 12.1% smoked more than
one cigarette per day; 12.8% in urban and 11.7% in
rural schools (p = 0.4182). Overall, 34.1% of students
reported they tried their first smokeless tobacco before the age of ten; 35.4% in urban and 33.1% in rural
schools (p = 0.01).
Nearly nine in ten current smokers (88.1%) reported
they desired to quit smoking, and had tried stopping
smoking in last 12 months. Almost six in ten current
smokers (57.9%) reported they had never received help
to stop smoking. Of students who reported they had

received help to stop smoking, the most common source
of help was from a friend (16%), followed by a family
member (11.1%), program or professional (9.1%), and
more than one group of people (6%).
13–15 year olds

Overall, 15.3% of ever smokers and 32.9% of students reported they smoked their first cigarette or their first
smokeless tobacco respectively before the age of ten.
Among current smokers, 9.8% smoked more than one
cigarette per day.
Almost nine in ten current smokers (89.1%) reported
they desired to quit smoking, and had tried stopping
smoking in last 12 months. Six in ten current smokers
(60.8%) reported they had never received help to stop
smoking. Of students who reported they had received
help to stop smoking, the most common source of help
was from a friend (15.4%), followed by a family member
(10.7%), program or professional (8.1%), and more than
one group of people (4.8%).

Discussion
This study provides the first systematic data on tobacco
use for adolescent school children in the southeast region of Nigeria. This study supports the observation that
tobacco use by adolescents in Nigeria is a serious problem as more than one in four adolescents reported ever
trying cigarettes or smokeless tobacco, one fifth reported
smoking their first cigarette before the age of ten and almost one in five currently use at least one type of tobacco. Tobacco use was more prevalent in rural schools
and among boys. More than 80% of adolescents reported
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a desire to quit smoking, highlighting the need for accessible cessation interventions.
Overall prevalence among adolescents

The present study found that almost one in three adolescents had ever tried smoking cigarettes and 13% of
adolescents currently smoked cigarettes. These rates are
much higher than those reported in Ibadan, southwest
Nigeria, where 9.4% of students reported ever smoking
cigarettes and 3.4% reported current use of cigarettes
[21]. These differences in prevalence may be due to
under-reporting of tobacco use by the students in Ibadan
because their teachers were present during data collection. Similarly, two studies of female and male students
in Anambra, southeast Nigeria reported lower prevalence of current cigarette smoking, 7.7% [25] and 8.7%
[26] respectively. However, these studies were conducted
in only public secondary schools. Therefore, tobacco use
in private schools has remained unknown. In contrast, a
study of secondary school students in Akwa Ibom,
south-south Nigeria reported higher prevalence of
current use of tobacco (34.8%) [22], but the investigators
did not report their sampling method so the study may
not be replicable. Furthermore, the prevalence of dual
tobacco use in this study compares with findings in Limpopo, South Africa [31] but is higher than rates reported
in the US national youth tobacco survey [32].
Overall prevalence among 13 to 15 year olds

The present study’s findings of prevalence of ever use
and current use of cigarettes are similar to findings from
GYTS in Greece [33], where consistent GYTS procedures were followed. Yet, the results were lower than
those reported in GYTS studies in Zambia [34] where
40.1% had ever smoked cigarettes, and Democratic Republic of Congo [19] where prevalence of current use of
smokeless tobacco was 18%. It is noteworthy that these
two African GYTS studies had response rates (RR) of
78.3 and 57% respectively, lower than the RR of 80% expected from GYTS studies. This may have affected the
precision and validity of these results. Additionally, susceptibility to smoking initiation within the next year
among non-smokers reported in this study is similar to
findings from GYTS studies in Pakistan [35] (12%) and
Philippines [36] (10.5%), indicating a possible rise in
smoking prevalence in the subsequent year.
Notably, the prevalence rates of both ever use and
current use of cigarettes were higher in this study compared with the 2008 GYTS in Nigeria which reported
that fewer than 20% of students had ever smoked cigarettes and fewer than 10% of students currently smoked
cigarettes [20]. These results may not be generalizable to
all 13 to 15 year olds in Nigeria because the study excluded the southeast and northeast regions, which have
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contextual differences from other regions studied. However, the higher prevalence in this study may indicate a
rising prevalence of adolescent tobacco use in Nigeria
since the last GYTS was conducted nine years ago.
Geographical differences in tobacco use

Findings in the present study show that prevalence of tobacco use was higher among students in rural schools
compared to urban schools for all types of tobacco products. This finding could be explained by the presence of
older students in rural schools compared to urban
schools since tobacco prevalence was found to increase
with increasing age. It is also possible that there are contextual differences in rural and urban locations which
affect adolescent tobacco use but could not be identified
in the present study. Similar findings have been reported
by other studies, mostly outside Africa [37–39]. The
study in Osun, Nigeria [37] compared only one urban
and one rural school, was inadequately powered due to
small sample size, and may not be generalizable to adolescents in Nigeria. Among 13 to 15 year olds, it is remarkable that the prevalence of cigarette smoking, other
smoked tobacco, dual and multiple use of tobacco, were
all twice as high in rural schools compared to urban
schools. This underscores the need for tobacco prevention interventions to also target adolescents in rural
schools. In contrast, prevalence of smokeless tobacco
use was comparable in both locations indicating that the
driving factors for smokeless tobacco use may be similar
in both locations. However, the finding that susceptibility to smoking initiation in the next year was higher in
rural schools is of utmost public health importance since
it suggests that prevalence of adolescent tobacco use will
continue to be higher in rural schools in the coming
year.
Sex differences in tobacco use

The prevalence of all types of tobacco use was higher
among boys compared to girls, as has been similarly reported in other studies [34, 39–44]. This is in contrast
to the 2008 Nigerian GYTS report which showed no difference in prevalence of current cigarette smoking between boys and girls except in Kano [20]. It was
surprising that boys reported higher use of smokeless tobacco than girls – unlike the finding in a similar study
among Black South Africans [45]. The tobacco product
most commonly reported by both boys and girls was cigarettes – highlighting the need for interventions that target cigarettes.
Age and grade differences in tobacco use

The present study’s finding that the prevalence of ever
use of tobacco increased with increasing age, has been
reported in previous studies [26, 39, 42]. On the
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contrary, current use of all types of tobacco was similar
among the age categories studied (10–12 years, 13–
15 years, and 16–19 years), consistent with the results
reported in Zaria, Nigeria [46]. A possible explanation
for this finding is that younger students could have
been experimenting with tobacco at the time of this
study. This is of concern because early exposure to
tobacco can predispose adolescents to addiction and
prolonged exposure leading to development of
tobacco-associated diseases later in life.
In addition, this study showed no differences in
current tobacco use by students in 8th to 10th grades,
contrary to findings from other studies. This unusual
finding was similarly observed in urban India where 6th
graders used tobacco at higher rates than 8th graders
[42]. A possible explanation for this finding in the
present study is that 8th graders may have been experimenting with tobacco at the time of this study. The implication is similar to that of the observed age
prevalence differences.
Cessation

An important finding in the present study is that almost
90% of current smokers desired to quit smoking and had
tried to quit in the last 12 months. A similar finding was
reported by the 2011 GYTS in the Philippines [36]. Unfortunately, about 60% of adolescents in the present
study reported they had never received help to stop
smoking, unlike in other countries. In Nigeria, although
some smoking cessation support exists in some
hospitals, either in the form of physician advice or
counselling, or the prescription of nicotine replacement
therapy or anti-depressants, it is usually not covered by
health insurance. There are no smoking cessation
support currently available in primary healthcare facilities or in the community where it is easier for smokers
to access them [47]. In addition, no specific smoking
cessation support is available for adolescents in Nigeria
to the best of our knowledge. The findings of this study
underscore the need for culturally tailored smoking cessation programs for adolescents. These programs could
use adolescents as change agents with their peers, since
the most common source of help for smoking cessation
reported in this study was friends. Such interventions
could use peers or role models who are fluent in the
native language to target rural schools.
The present study was school-based, therefore its
findings may not be generalizable to all adolescents in
Enugu, Nigeria. However, a significant proportion
(71.1%) of adolescents are enrolled in school in Enugu
State [48]. Additionally, because only students who were
present in school on the day of data collection participated in the study, the findings may have been over-estimated or under-estimated depending on whether
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tobacco users were more likely to be in school on that
day or not. This is unlikely, however, because the students were not given prior information about the study
until the arrival of the study team on the day of data
collection. Another limitation, common in research, is
that the survey was self-administered and students may
over-report or under-report their tobacco use behaviours. Although the extent of this type of bias cannot be
determined from the present study, reliability studies in
the US have shown good test-retest results for similar
tobacco-related questions [49].

Conclusions
The present study’s findings indicate that about one in
five school-going adolescents use tobacco, with higher
prevalence in rural (vs. urban) schools and among boys
(vs. girls). Results also indicate that most current
smokers desire to quit, and need help. Adolescents are
experimenting with tobacco at early ages, a situation
which highlights the need for easily accessible and culturally appropriate tobacco prevention and cessation interventions that target adolescents early in this setting.
Further research is needed to fully understand the contextual differences between urban and rural schools in
this setting, which affect adolescent tobacco use.
Additional file
Additional file 1: Adapted GYTS students’ core questionnaire.
Questionnaire used to collect information about students’ socio-demographic
characteristics, use of smoked and smokeless tobacco, and susceptibility to
smoking initiation. (PDF 364 kb)

Abbreviations
GYTS: Global Youth Tobacco Survey; JS: Junior Secondary; LGAs: Local
Government Areas; RS: Random Start; SI: Sampling Interval; SS: Senior
Secondary
Acknowledgements
The authors thank the students and principals of selected schools for their
support and cooperation; and resident doctors – Juliette Ango, Ifeoma
Obionu, Ngozi Murphy-Okpala, Chuka Obienu, Chioma Onyedimma, Chioma
Okafor, Ozioma Uzoukwu, Salamatu Yahaya, Ifeoma Okonkwo, Godian Ezema,
and Uche Obi, for data collection.
Funding
This project was supported by the Medical Education Partnership Initiative in
Nigeria (MEPIN) project funded by Fogarty International Centre, the Office of
AIDS Research, and the National Human Genome Research Institute of the
National Institutes of Health, the Health Resources and Services
Administration (HRSA) and the Office of the U.S. Global AIDS Coordinator
under Award Number R24TW008878. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the
funding organisations. The funding organisations did not play any role in the
design of the study, collection, analysis, and interpretation of data, and in
writing the manuscript.
Availability of data and materials
The datasets generated and analysed during this study are available from
the corresponding author on reasonable request.

Itanyi et al. BMC Public Health (2018) 18:317

Authors’ contributions
IUI conceptualized the study. IUI, CNO, CAO and EAN designed the study. IUI
and CNO modified the study instrument. IUI supervised data collection and
analysed the data while SM and DO assisted in interpreting the data. IUI
wrote the first draft of the manuscript, and SM, DO, TB and EE reviewed and
revised the initial draft for important intellectual content and data
interpretation. CNO, SM, CAO, EAN, EE and TB made further revisions to the
manuscript. All authors read and approved the final draft.
Ethics approval and consent to participate
Ethical approval for the study was obtained from the Health Research Ethics
Committee of the University of Nigeria Teaching Hospital (NHREC/05/01/
2008B-F-WA00002458-1RB00002323). Written assent was obtained from the
students after a detailed explanation of the study objectives, procedures,
risks and benefits. Written informed consent was also obtained from the
principals of the selected schools, who acted as the legal guardians of the
students, as was done in previous GYTS studies in Nigeria. The Ethics
Committee approved consent from school principals on behalf of parents.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Department of Community Medicine, University of Nigeria Teaching
Hospital, Enugu, Nigeria. 2Department of Community Medicine, Faculty of
Medical Sciences, University of Nigeria, Ituku-Ozalla Campus, Enugu, Nigeria.
3
Department of Public Health Sciences, University of Rochester, Rochester,
NY, USA. 4School of Community Health Sciences, University of Nevada, Las
Vegas, USA.
Received: 27 September 2017 Accepted: 28 February 2018

References
1. World Health Organisation. Mortality attributable to tobacco. WHO Global
Report 2012. Available at http://apps.who.int/iris/bitstream/10665/44815/1/
9789241564434_eng.pdf. Accessed 24 Jul 2017.
2. Mathers CD, Loncar D. Projections of global mortality and burden of disease
from 2002 to 2030. PLoS Med. 2006;3(11):e442.
3. Peto R, Lopez AD, Boreham J, Thun M, Heath C Jr. Mortality from smoking
in developed countries 1950–2000: indirect estimation from National Vital
Statistics. Oxford: Oxford University Press; 1994.
4. Oberg M, Jaakkola MS, Woodward A, Peruga A, Pruss-Ustun A. Worldwide
burden of disease from exposure to second-hand smoke: a retrospective
analysis of data from 192 countries. Lancet. 2011;377(9760):139–46.
5. Eriksen M, Mackay J, Ross H. The tobacco atlas. 4th ed. USA: American
Cancer Society; 2012.
6. US Department of Health and Human Services. The health consequences of
smoking - 50 years of progress: a report of the surgeon general. Atlanta: US
Department of Health and Human Services, Centres for Disease Control and
Prevention, National Centre for Chronic Disease Prevention and Health
Promotion, Office of Smoking and Health 2014; Available from
http://www.cdc.gov/tobacco/data_statistics/sgr/50th-anniversary/index.htm.
Accessed 15 Jan 2015.
7. Petro R, Lopez AD. Future worldwide health effects of current smoking
patterns. In: Koop CE, Pearson CE, Schwarz MR, editors. Critical issues in
global health. USA: Wiley (Jossey-Bass); 2001. p. 154–61.
8. World Health Organisation. Tobacco-free youth: break the tobacco
marketing net. World no tobacco day, 31 may 2008. Available at
http://www.who.int/tobacco/wntd/2008/wntd_2008_brochure.pdf?ua=1.
Accessed 26 Jan 2015.
9. World Health Organisation. Adolescent development. 2015. Available at:
http://www.who.int/maternal_child_adolescent/topics/adolescence/dev/en/.
Accessed 27 Jan 2015.

Page 10 of 11

10. Chambers RA, Taylor JR, Potenza MN. Developmental neurocircuitry of
motivation in adolescence: a critical period of addiction vulnerability. Am J
Psychiatr. 2003;160:1041–52.
11. Crews F, He J, Hodge C. Adolescent cortical development: a critical period
of vulnerability for addiction. Pharmacol Biochem Behav. 2007;86:189–99.
12. Kelder S, Perry C, Klepp KI, Lytle L. Longitudinal tracking of adolescent
smoking, physical activity, and food choice behaviours. Am J Public Health.
1994;84(7):1121–6.
13. Karp I, O'Louglin J, Paradis G, Hanley J, Difranza J. Smoking trajectories of
adolescent novice smokers in a longitudinal study of tobacco use. Ann
Epidemiology. 2005;15:445–52.
14. Park S, Weaver TE, Romer D. Predictors of the transition from experimental
to daily smoking among adolescents in the United States. J Spec Paediatr
Nurs. 2009;14(2):102–11.
15. The Global Youth Tobacco Survey Collaborative Group. Tobacco use among
youth: a cross-country comparison. Tob Control. 2002;11:252–70.
16. Warren CW, Jones NR, Eriksen MP, Asma S. Patterns of global tobacco use in
young people and implications for future chronic disease burden in adults.
Lancet. 2006;367:749–53.
17. Muula AS, Siziya S, Rudatsikira E. Prevalence and correlates of cigarette
smoking among adolescents in Malawi: results from the global youth
tobacco survey. Tanzan J Health Res. 2008;10(3):166–76.
18. Siziya S, Rudatsikira E, Muula AS, Ntata PRT. Predictors of cigarette smoking
among adolescents in rural Zambia: results from a cross-sectional study
from Chongwe district. Rural Remote Health. 2007;7:728–35.
19. Rudatsikira E, Muula AS, Siziya S. Current use of smokeless tobacco among
adolescents in the republic of Congo. BMC Public Health. 2010;10:16–20.
20. Ekanem IA, Asuzu MC, Anunobi CC, Malami SA, Jibrin PG, Ekanem AD, et al.
Prevalence of tobacco use among youths in five centres in Nigeria: a global
youth tobacco survey (GYTS) approach. J Comm Med Primary Health Care.
2010;22(1/2):62–7.
21. Omokhodion FO, Faseru BO. Perception of cigarette smoking and
advertisement among senior secondary school students in Ibadan,
southwestern Nigeria. West Afr J Med. 2007;26(3):206–9.
22. Abasiubong F, Atting I, Bassey E, Ekott J. A comparative study of use of
psychoactive substances amongst secondary school students in two local
government areas of Akwa Ibom state, Nigeria. Niger J Clin Pract. 2008;
11(1):45–51.
23. Ekanem IA. Global youth tobacco survey for Nigeria report. 2008.
24. Ekanem IA. Nigeria - Cross River state global youth tobacco survey (GYTS)
fact sheet. 2001; Available at: https://atca-africa.org/en/nigeria. Accessed 2
Mar 2018.
25. Ibeh CC, Ele PU. Prevalence of cigarette smoking in young Nigerian females.
Afr J Med Med Sci. 2003;32(4):335–8.
26. Nwafor CC, Ibeh CC, Aguwa EN, Chukwu JN. Assessment of pattern of
cigarette smoking and associated factors among male students in public
secondary schools in Anambra state, Nigeria. Niger J Med. 2012;21(1):41–7.
27. Ministry of Education, Enugu State. Enugu state annual school census
statistical report, 2013. August, 2013.
28. Kirkwood BR, Sterne JAC. Calculation of required sample size. Essential
medical statistics. 2nd ed. USA: Blackwell Science Ltd; 2003. p. 413–28.
29. Global Youth Tobacco Survey Collaborative Group. Global youth tobacco
survey (GYTS): sample design and weights, version 1.0. Centers for Disease
Control and Prevention: Atlanta; 2013.
30. Global Youth Tobacco Survey Collaborative Group. Global youth tobacco
survey (GYTS): Core questionnaire with optional questions, version
1.1. 2013 August .
31. Rantao M, Ayo-Yusuf OA. Dual use of cigarettes and smokeless tobacco
among south African adolescents. Am J Health Behav. 2012;36(1):124–33.
https://doi.org/10.5993/AJHB.36.1.13
32. Lee YO, Hebert CJ, Nonnemaker JM, Kim AE. Youth tobacco product use in
the United States. Paediatrics. 2015;135(3):409–15. https://doi.org/10.1542/
peds.2014-3202.
33. Kyrlesi A, Soteriades ES, Warren CW, Kremastinou J, Papastergiou P, Jones
NR, et al. Tobacco use among students aged 13-15 years in Greece: the
global youth tobacco survey project. BMC Public Health. 2007;7:3–8.
34. Muula AS, Siziya S. Prevalence and determinants of ever smoked cigarettes
among school-going adolescents in Lusaka, Zambia. Afr Health Sci. 2007;
7(4):246–52.
35. Aslam SK, Zaheer S, Rao S, Shafique K. Prevalence and determinants of
susceptibility to cigarette smoking among school students in Pakistan:

Itanyi et al. BMC Public Health (2018) 18:317

36.
37.

38.

39.
40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

Page 11 of 11

secondary analysis of global youth tobacco survey. Subst Abuse Treat Prev
Policy. 2014;9:10–9.
Department of Health, Philippines. Global youth tobacco study, Philippines
country report. 2011.
Fatoye FO, Morakinyo O. Substance use amongst secondary school students
in rural and urban communities in southwestern Nigeria. East Afr J Med.
2002;79(6):299–305.
Plotnikoff RC, Bercovitz K, Loucaides CA. Physical activity, smoking and
obesity among Canadian school youth: comparison between urban and
rural schools. Canadian J Public Health. 2004;95(6):413–8.
Sims TH, Sims M. Tobacco use among adolescents enrolled in Winconsin
Medicaid program. WMJ. 2005;104(7):41–6.
Oshodi OY, Aina OF, Onajole AT. Substance use among secondary school
students in an urban setting in Nigeria: prevalence and associated factors.
Afr J Psychiatry. 2010;13:52–7.
Rudatsikira E, Abdo A, Muula AS. Prevalence and determinants of
adolescent tobacco smoking in Addis Ababa, Ethiopia. BMC Public Health.
2007;7:176–81.
Reddy KS, Perry CL, Stigler MH, Arora M. Differences in tobacco use among
young people in urban India by sex, age, and school grade: assessment of
baseline survey data. Lancet. 2006;367(9510):589–94.
Baheiraei A, Soltani F, Ebadi A, Cheraghi MA, Rahimi FA. Family and peer risk
factors as predictors of lifetime tobacco use among Iranian adolescents:
gender similarities and differences. Glob J Health Sci. 2014;6(4):336–54.
Hussian HY, Abdul Satar BA. Prevalence and determinants of tobacco use
among Iraqi adolescents: Iraqi global youth tobacco survey 2012. Tob Induc
Dis. 2013;11:14–7.
Peltzer K. Smokeless tobacco and cigarette use among black secondary
school students in South Africa. Subst Use Misuse. 2003;38:1003–16.
Idris SH, Sambo MN. Psycho-active substance use among in-school
adolescents in Zaria, north western Nigeria: what are the triggers? Niger J
Med. 2009;18(3):291–4.
World Health Organisation. WHO report on global tobacco epidemic
2017 – country profile – Nigeria. Available at: http://www.who.int/tobacco/
surveillance/policy/country_profile/nga.pdf?ua=1. Accessed 1 Feb 2018.
National Population Commission (NPC) [Nigeria] and ICF International.
Nigeria demographic and health survey 2013. Nigeria and USA: NPC and
ICF International; 2014.
Brener ND, Kann L, McMannus T, Kinchen SA, Sundberg EC, Ross JG.
Reliability of the 1999 youth risk behaviour survey questionnaire. J Adolesc
Health. 2002;31:336–42.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

