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Abstract
Smoking is the largest cause of preventable

health problems
worldwide, and about 80% of the world’s

1.3 billion tobacco users live in low- and

and premature death

middle-income countries. Tobacco smoking
prevalence in Nigeria was 10.4% and it is
estimated that there are about 20 million
active smokers in the country. This study
investigated the spatial pattern of self-
reported smoking in order to determine
potential targets for smoking cessation
campaigns in Nigeria, utilizing a nationally
representative dataset. This was a cross-
sectional study aimed at investigating the
spatial pattern of self-reported smoking
as a means of determining where smoking
cessation campaigns should be targeted
in Nigeria, using spatial analysis and
descriptive statistics to examine data from
the first round of the Nigeria-National
Survey on Drug Use and Health. The
results indicated that over 80% of self-
reported smokers were male, and young
people aged 20-39 were majority (53.8%).

35

Crop farming (24.7%) was the dominant
profession. Benue (10.0%), Bauchi (6.3%),
and Edo (5.5%) States had the highest
number of smokers, and Ekiti (1.6%),
Kano (1.3%), and Jigawa (0.7%) States had
the least numbers. Self-reported smokers
in the country tended towards clustering
(Moran /=.126), and whereas Benue State
was the hot-spot of smokers in the country,
Katsina, Kano, and Kaduna States formed
the cold spot. This study identified the age
range, the predominant occupation, and the
location of most smokers in the country,
making possible focused smoking cessation
interventions. However, a one-size-fits-all
smoking cessation policy might not work
in the country given the heterogeneous

distribution of smokers.

Keywords: Smoking cessation, Tobacco-
use, Self-reported Smoking, Spatial analysis,
Nigeria

Introduction

Smoking poses a significant public health
hazard, leading to numerous preventable
health problems and premature deaths
worldwide. Approximately 80% of the
world’s 1.3 billion tobacco users reside in
low- and middle-income countries (LMICs)
(WHO, 2023). Tobacco-induced morbidity
represents a substantial global health burden
(Le Foll et al., 2022), contributing to various
diseases such as cardiovascular diseases,
respiratory diseases, different types of can-

cer, and reproductive complications (West,



I
2017).

In 2019, tobacco
in Nigeria was put at 10.4% (Adeloye
et al.,, 2019). In 2015, the pooled mean

cigarette consumption per person per day

smoking prevalence

in the country was 10.1, accounting for
110 million cigarettes per day and over 40
billion cigarettes consumed (Adeloye et al.,
2019). In a systematic review of tobacco
use among youths in the country, Oyewole
et al. (2018) found that prevalence rates of
tobacco smoking among Nigerian youths
ranged from 0.2% to 32.5%.

Even though a significant number of smokers
in Nigeria have attempted to quit smoking
at some point (Ilesanmi et al., 2020), the
country currently lacks nationally approved
clinical guidelines for tobacco dependence
treatment (Akande-Sholabi et al., 2021).
In a systematic review of tobacco smoking
cessation services in Africa, Ilesanmi et
al. (2021) discovered that while 35.0% to
83.0% of healthcare workers frequently
advised their patients to quit smoking, only
17.0% of them had specific guidelines for
smoking cessation. Moreover, a mere 14.9%
of healthcare workers actually assisted

patients in the process of smoking cessation.

In a study (Vilane et al., 2022) that examined
the socio-economic determinants of smoking
cessation behavior among smokers in four
African countries (Ethiopia, Kenya, Senegal
and Tanzania) using data from the Global
Adult Tobacco Survey (GATS) conducted
between 2014-2018, previous quit attempts
among smokers ranged from 39.6% to
53.7% across the four countries. While
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7.6% to 15.8% tried to quit with assistance;
76.5% of current smokers in Ethiopia,
56.7% in Kenya, 63.3% in Tanzania and
50.4% in Senegal reported no intention
to quit in the next 12 months of the study.
Females, those in the poorest wealth index,
the unemployed, and those without formal
education, had significantly lower odds
of previous quit attempts or intention to
quit. Thus, socio-economic vulnerabilities
compromise smoking cessation behavior
in these countries, like in many LMICs.
However, smoking cessation studies in
Nigeria have largely focused on healthcare
professionals (Nollen at al., 2004; Aina et
al., 2009; Odukoya et al., 2016; Kuye at al.,
2021; Akande-Sholabi et al., 2022).

Whilegeographyiscentraltoepidemiological
study (Rezaeianetal.,2007), very few, ifany,
of the studies on smoking in Nigeria have
adopted a spatial analysis approach (Onoh
et al., 2021; Itanyi et al., 2020; Udokanma
et al., 2021; Adeoye, 2022), which makes
intervention effective by the identification
of areas in need. Additionally, self-reported
smoking has not been extensively studied
in the country (Ozoh et al., 2014; Iloh &
Collins, 2017). Self-reported

serves as a valuable tool for identifying

smoking

potential tobacco-induced morbidities (Fu
et al., 2019). It provides critical information
that can guide targeted smoking cessation
interventions and public health initiatives
to reduce the impact of tobacco-induced
diseases (Onor et al., 2017). The spatial
analysis of smoking data can prove helpful
in smoking cessation campaigns, as it can

offer valuable insights into the distribution



and patterns of the phenomenon, informing
policy development and evaluation
(Vallarta-Robledo et al., 2021), and where
to concentrate interventions.

Vallarta-Robledo et al. (2021) assessed
the spatial dependence of daily tobacco
consumption and its spatial impact by
individual and neighborhood socioeconomic
determinants, as well as tobacco
consumption facilities, both before and
after smoke-free policy implementation,
using self-reported data from the Bus Santé
study. The study found that in Geneva, daily
tobacco consumption was not randomly
distributed. Tobacco retail density and
smoking prevalence remain elevated in
marginalized communities, underscoring
the need for strategies to address these
place-based disparities. Using hospital
admission records of residents with a
history of smoking, in their study on the
variation of smokers and tobacco retailers in
New Castle County, Delaware, Brooks and
Siegel (2021) found that current smokers
experience greater tobacco retail exposure
and clustering compared to former smokers.
Examining the proximity of tobacco retailers
to the city’s public schools in Worcester,
Massachusetts, Caywood (2017) found that
those in low-income neighborhoods tend
to have a greater number of tobacco sales
outlets in the immediate area than schools in
more affluent neighborhoods; and proximity
to tobacco sales outlets is a known factor in
smoking rates for both adults and children. In
linking cigarette smoking data from the 2012
Behavioral Risk Factor Surveillance System

(BRFSS) Selected Metropolitan Area Risk
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Trends (SMART) dataset to seven social
and physical environmental characteristics
from several county datasets, Caraballo et
al. (2019) identified a significant association
between adult cigarette smoking and county-
level social and physical environmental
factors. Utilizing baseline data from a home
intervention study involving 139 children
(817 years) with asthma in Baltimore
City, Kaviany et al. (2023) identified 1331
tobacco outlets in the city. On average,
there were six tobacco outlets within a 500
m radius of each participant’s home. The
increased density of tobacco outlets was
associated with higher levels of bedroom
air nicotine and serum cotinine, adversely
affecting the health of asthmatic children in
the neighborhoods.

All these studies have contributed to tobacco
control efforts in the identified cities, but
none is based in an LMIC. Hence, this
study employed spatial analysis methods
to investigate the spatial pattern of self-
reported smoking in order to determine
potential targets for smoking cessation
campaigns in Nigeria, utilizing a nationally

representative dataset.

Methods
Study area

Nigeria is situated on the western coast of
Africa, boasting a diverse geography and
a population exceeding 230 million people
(WHO, 2022). It stands as the most pop-
ulous country in Africa, comprised of 36
states and a Federal Capital Territory (FCT).
As of 2019, it has a tobacco smoking preva-
lence of 10.4% (Adeloye et al., 2019), which



translates to over 20 million active smokers.

Survey sampling technique
The data for this study were extracted from

the first round of the Nigeria National
Survey on Drug Use and Health (NNSDUH)
(NBS, 2021)). The survey was conducted by
the National Bureau of Statistics (NBS) and
the Centre for Research and Information on
Substance Abuse (CRISA), with technical
support from the United Nations Office on
Drugs and Crime (UNODC) and funding
from the European Union (EU). It marked
the first comprehensive nationwide drug-use
survey in the country, divided into three parts:
The National Household Survey on Drug
Use and Health (NHSDUH), the National
Survey on Problem Drug Use (NSPDU), and
the Key Informant Survey (KIS). Covering
all 36 states of the Federation and the FCT,
the survey interviewed 38,850 households
spread across rural and urban areas for
NHSDUH, 9,344 problem drug users for
NSPDU, and 2,787 individuals for the KIS.
Nevertheless, it is regrettable that no new
NNSDUH has taken place since, denying
the
nationwide data on drug-use.

country up-to-date comprehensive

The survey employed a two-stage cluster
sampling design. In the first stage, 70 enu-
meration areas (EAs) were chosen in each
of the 36 states and the FCT—giving a to-
tal of 2,590 EAs across the country. For
the second stage of selection, 15 housing
units (HUs) were selected per EA and one
household (HH) interviewed from each HU.
If an HU has more than one HH, the KISH
GRID method was used to determine the
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household to interview. Overall, 1050 HHs
were interviewed in each state, and a total of
38,850 HHs were interviewed countrywide.

To account for potential issues with non-
coverage in the selected EAs, the following
measures were taken: 1) Five additional EAs
were designated for each state in case of any
necessary replacements; 2) Communication
with the supervisor and State officer occurred
before any replacements were made; and 3)
Replacements were implemented if an EA
was inaccessible or located in a high-risk
area (i.e., a conflict or crisis area).

While the specific inclusion criteria to select
participants were: 1) selecting households
from all 36 states and the FCT, ensuring
representation from both urban and rural
areas, 2) only respondents aged 15 years
and older were eligible to participate in the
survey, and 3) participants had to provide
informed consent to be included in the study,
the exclusion criteria was: 1) individuals
who were not permanent residents of the
selected households were debarred from
participation, and 2) individuals younger
than 15 years were not included in the

survey.

The questionnaires used in the NNSDUH
were pilot-tested in 480 households across
the six geopolitical zones of the country,
selecting one state from each zone. The
pilot testing phase included two levels of
training: The Training of Trainers (TOT)
and the Training of Field Staff/Enumerators
(TOE). This approach was designed to
ensure the effectiveness and reliability of the
data collection process, thereby enhancing



the quality of the survey. Although specific
percentages of the population involved in the
pilot testing were not provided, the number
of households covered was sufficient to
facilitate adequate planning for the survey

and the finalization of the survey instrument.

Even though the exact size

calculation formula is not provided, the

sample

NHSDUH’s sample size was meticulously

calculated to ensure comprehensive
coverage, statistical reliability, and relevance
for policy-making, reflecting the complexity
of drug use issues in Nigeria. A sample size
of 38,850 households was chosen to ensure
adequate representation of both urban and
rural populations. A large sample size was
necessary to capture the diversity of drug
use patterns across different demographic
groups, including variations by gender, age,
and socio-economic status. A larger sample
size increases the statistical power of the
survey, allowing for more precise estimates
of drug use prevalence and enabling the
detection of differences across subgroups
within the population. The large sample
size was crucial for formulating effective
drug policies and interventions tailored to

specific groups.

Data analysis
This was a cross-sectional study using data

from the first round of the Nigeria National
Survey on Drug Use and Health. All respon-
dents who answered the question “Do you
currently smoke/use tobacco?” in the affir-
mative were extracted from the NHSDUH
section of the survey (NBS, 2021). They
were then stratified based on Gender, Age
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Group, Marital Status, Literacy, Education-
al Level, Employment, and Job Types. The
percentage of self-reported smokers for each
of the 36 states of the country and the FCT
was determined and mapped.

The Moran’s test was employed to investigate
the spatial dependence of smoking at the
state level. The test generates a statistic (/)
ranging between -1 and 1 (Anselin, 1995).
A global Moran’s statistic of 1 indicates
perfect positive spatial autocorrelation,
while values between 0 and 1 suggest
that the phenomenon being considered
is clustered. A statistic of 0 implies that
the data is randomly distributed, while -1
indicates negative spatial autocorrelation;
and, to determine the significance of the
statistic, a simple hypothesis test to calculate
a z-score and its associated p-value is done
(Abdulhafedh, 2017; Brunsdon & Comber
(2015). To ascertain whether smokers are
geographically clustered in the country, the
local Moran statistic and the percentage-
smoker variable were centered about their
individual means and reclassified, resulting
in two new variables. Utilizing the method
and codes provided by Brunsdon & Comber
[34], these two variables were combined
to create data quadrants. These quadrants
were then mapped to reveal the types of
relationships each state shares with its
neighbors. These relationships could be
classified as follows: insignificant (no
clusters), low-low (states with low values
surrounded by other states with equally low
values), low-high (states with low values
surrounded by states with high values), high-

low (states with high values surrounded by



other states with low values), or high-high
(states with high values surrounded by other
states with equally high values) (Brunsdon
& Comber, 2015).

Ethical approval
This study made use of a secondary dataset in

the public domain. Thus, there was no need
for formal ethical approval. Nevertheless, the
National Health Research Ethics Committee
of Nigeria (NHREC) granted approval
for the NHSDUH (Approval Numbers

Results

Table 1:
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NHREC/01/01/2007-18/05/2016) and the
NSPDU and the KIS (Approval Numbers
NHREC/01/01/2007-20/03/2017).Al11
participants interviewed were requested to
provide verbal informed consent before the
commencement of the study. Participation
in the survey was completely voluntary, and
participants were not obliged to answer all of
the questions if they do not wish, and were
at liberty to end the interview at any point.

Socio-demographic characteristics of smokers

Characteristics

Categories

Gender

Age Group

Marital Status

Literacy

BN Em

Cases %
1176 84.1
212 15.2
73 5.2
325 23.2
428 30.6
295 21.1
188 13.4
79 5.6
844 60.3
122 8.7
4 0.3
17 1.2
32 2.3
25 1.8
344 24.6
861 61.5
538 38.5
I N I
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Educational Level

Employment

Job Types

26 1.9
179 12.8
94 6.7
14 1.0
391 27.9
&9 6.4
50 3.6
2 0.1
0 0.0
16 1.1
820 58.6
146 10.4
199 14.2
234 16.7
335 23.9
91 6.5
76 54
345 24.7
98 7.0
19 1.4
141 10.1
61 4.4

NB: Voca/Comm = Vocational /Commercial, JSS = Junior secondary school, SSS = Senior

secondary school, NCE = National certificate of education, OND = Ordinary national
diploma, HND = Higher national diploma, MD = Medical doctor

The socio-demographic characteristics of the respondents who reported smoking are

described in Table 1: 84.1% were male; the majority were in their thirties (30.6%) and

twenties (23.2%); 60.3% were monogamously married; 61.5% were literate; the majority
had completed SSS (27.9%); 58.6% were full-time employees; and 24.7% were crop

farmers.

I N 4 N e
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Figure 1: Map of Nigeria showing: A) Distribution of smokers and B) Hot- and cold-spots

of smokers

While there was no distinct pattern in the
distribution of self-reported smokers in the
country (Figure 1A), Benue (10.0%), Bau-
chi (6.3%), and Edo (5.5%) had the highest
number of smokers, whereas Ekiti (1.6%),
Kano (1.3%), and Jigawa (0.7%) had the
fewest. Self-reported smokers were some-
what clustered (/=.126) in the country, al-
though not statistically significant (p=.061).
Katsina, Kano, and Kaduna States in the
north formed a cold spot for smokers, while
Benue State, located almost in the center of
the country, was the hot-spot for smokers in
Nigeria (Figure 1B).

Discussion
This study investigated the spatial pattern

of self-reported smoking in Nigeria, using a
nationally representative dataset, in order to
determine places for targeted comprehensive

cessation campaigns.

Most self-reported smokers in the country
were in their 20s and 30s, corroborating
earlier studies such as that of Oyewole et al.
(2018), which posited that tobacco smoking

HE

poses a significant burden to Nigerian
youths, and that of Aniwada et al. (2018),
which stated that predictors of cigarette use
in Nigeria included being in the age group
of 25-34 years. Therefore, for any smoking
cessation intervention effort to be effective
in the country, it must target individuals in
their 20s and 30s. Targeting this age group
by implementing educational campaigns
and prevention programs that address the
specific factors influencing youth smoking,
such as peer pressure and social norms,
apart from encouraging cessation, will also
discourage new young would-be smokers

from taking to the habit.

The concentration of states with low smokers
in the north of the country contradicts the
findings of Aniwala et al. (2018), which
suggested that living in the north was a
predictor of cigarette use. Although both
studies utilized nationally representative
datasets, the likely explanation for the
disparity in findings could be attributed to

differences in the study period. Aniwala et



al. (2018) utilized the 2013 NDHS, whereas
this study used the 2016-2017 NHSDUH.
Since both datasets relied on self-reported
data,
confirm the true prevalence of cigarette use

further research is necessary to

in the north. This clarification is crucial for
adopting an appropriate smoking cessation

intervention.

Crop farmers comprised almost a quarter of
the study population, aligning with previous
research indicating elevated smoking rates
among farmers. Tobacco-Free Life (2016)
reported that based on data covering the
period between 2004 and 2010, smoking
rates among agricultural workers slightly
surpassed those in the general population.
This suggests that there is a pressing need for
smoking cessation interventions within the
farming occupation, especially considering
the country’s ongoing efforts to involve
young people in agriculture as a means
of gainful engagement for its burgeoning
youth population (Akinyomade, 2023). The
country should consider integrating smoking
cessation programs into agricultural health
services, focusing on the unique challenges
faced by farmers. Given the significant
population in the agricultural sector and
the likelihood that many individuals are
illiterate or less educated, the country should
embark on strong and aggressive advocacy
regarding the harmful health implications of

tobacco smoking among farmers.

Figure 1A provides a clear depiction of the
disparity in self-reported smoking across
the county, corroborating earlier studies
(Brooks et al., 2021; Caywood, 2017).
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This highlights states (Benue, Bauchi, Edo,
Enugu, Sokoto, and Oyo) with the highest
number of smokers. One of the benefits of
this analysis is the need for further studies
to determine conditions specific to each
identified region, which can eventually
help inform appropriate policies. Evident
from the heterogeneous distribution of
smokers is that a one-size-fits-all smoking
cessation policy is unlikely to succeed
in the country. The 36 states and the FCT
have been categorized into 5 groups (Figure
1A), laying the groundwork for developing
specific policies to address each group. Such
an initiative will significantly contribute to
the country’s efforts to effectively combat
tobacco use. Thus, concerned authorities can
allocate resources effectively to implement
focused smoking cessation interventions.

Similar to the findings of Vallarta-Robledo
et al. (2021), this study reveals that smokers
exhibit
Benue State as the hot-spot for smoking in

space dependency, identifying
Nigeria. This might not be unconnected with
the predominant occupation of the people
of the state, farming, with “Food Basket
of the Nation” as the state’s slogan. This
corroborates the affinity between farming
and smoking (TFL, 2016). Hence, smoking
cessation efforts in Nigeria requires giving
Benue State a special attention given that
the majority of the people in the state are
not likely to change their occupation soon.
Special methods need to be developed to
discourage young people in the state from
taking to smoking, while actively engaging
the current smokers to quit, providing
appropriate incentives where necessary.



Apart from public awareness campaigns
about the dangers of smoking, the Benue
State needs to enforce strict advertising
restrictions, especially in rural areas where
most farming communities are located.
Additionally,
significantly increased to make the product

tobacco taxes might be
less accessible to a large percentage of the

population.

Strengths and limitations

The strength of this study lies in utilizing
a dataset that represents the entire country,
rendering it one of the first to examine
smoking at a national level. Another strength
is the application of spatial analysis, which
not only identified variations in distribution
but also highlighted states in need of
immediate intervention. Nevertheless, a
limitation is the potential lack of accuracy
in self-reported smoking data, as some
individuals may be inclined to deny their
smoking habits. Also, there is no explicit
mention of a power analysis for sample
size calculation; however, the substantial
sample size suggests that considerations
for adequate representation and statistical
reliability were taken into account during

the planning phase.

Conclusion
Most smokers in Nigeria are in their 20s

and 30s. The states with low percentages
of smokers were concentrated in the north
of the country. Crop farmers constituted
the largest occupational group in the study
population. Benue State was identified as
the hot-spot of smoking in Nigeria and,
thus, requires a focused smoking cessation
intervention. Overall, the country needs to
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do more to discourage new smokers, while
encouraging current smokers to quit. A
one-size-fits-all smoking cessation policy
might not work in the country, given the
heterogeneous distribution of smokers.

The findings of this study have broad
implications for public health strategies
across Africa. By understanding local

contexts and implementing tailored
interventions, countries can enhance their
public health responses to tobacco use and
ultimately reduce smoking-related morbidity
and mortality. Most African countries share
similar demographic trends and may benefit
from educational campaigns and prevention
programs that specifically address factors
influencing youth smoking. Given the
heterogeneous composition of many African
countries, analyzing regional differences
in smoking prevalence can help tailor
interventions that respect local customs and

address specific barriers to cessation.

Countries on the continent also have
significant populations in the agricultural
sector and should consider integrating
smoking cessation programs into agricultural
health services. Comprehensive tobacco
control policies should be prioritized across
Africa,
products, advertising restrictions, and public

including taxation on tobacco
awareness campaigns about the dangers of
smoking.
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