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ABSTRACT

Background: Despite Nigeria’s early commitment to the WHO Framework Convention on Tobacco Control (FCTC),
enforcement of Article 16, which prohibits the sale of tobacco to minors remains poorly documented. Since no Global Youth
Tobacco Survey (GYTS) has been conducted in Nigeria since 2008, there is a critical evidence gap on how adolescents continue
to access tobacco products in violation of legal restrictions. This study provides the first detailed assessment of illegal youth
access to tobacco, examining associated demographic, behavioral, and policy awareness factors using nationally representative
microdata.

Methods: We analyzed the Nigeria GYTS 2008, a cross-sectional school-based survey employing a two-stage cluster sample
design across five sentinel areas (Abuja, Cross River, Ibadan, Kano, Lagos). The analytic sample included 2,379 adolescents aged
13—15 years. Complex survey design corrections were applied using Primary Sampling Units (PSU) strata, and final sample
weights. The outcome variable—illegal access to tobacco—was defined as purchasing cigarettes without refusal due to age in the
past 30 days. Weighted descriptive analyses, chi-square tests, and survey-adjusted logistic regressions (Models 1-3) were
performed to identify predictors, including sex, age, rural residence, parental and peer smoking, school type, and awareness of
youth-sales laws.

Results: Overall, 13.2% (95% CI: 11.6—14.8) of Nigerian adolescents reported successful purchase of cigarettes without being
refused for age. Rural youth had higherillegal access (18.5% vs. 11.4%, p<0.001). Adolescents with smoking peers had markedly
elevated odds of illegal purchase (aOR=3.48, 95% CI: 2.86—4.25), while those aware of tobacco-age restrictions were less likely
to report successful purchase (aOR=0.56, 95% CI: 0.43-0.73). Media exposure to anti-smoking messages showed a modest
protective effect (aOR=0.78, 95% CI: 0.64—0.94). Age and male sex were independently associated with higher odds of illegal
access.

Conclusions: Illegal tobacco access among Nigerian adolescents remains alarmingly prevalent, especially among males, rural
youth, and those with smoking peers. Awareness of age restrictions and anti-tobacco media exposure reduces the likelihood of
illegal purchase, suggesting that policy enforcement and communication gaps are major barriers to FCTC Article 16 compliance.
Strengthening retail surveillance, implementing vendor licensing, and integrating youth-access enforcement into Nigeria’s
National Tobacco Control Act (NTCA) 2015 monitoring systems are urgently needed.
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INTRODUCTION

Tobacco use is the leading preventable cause of morbidity and premature death worldwide. According to the World Health
Organization (WHO), tobacco use results in over 8 million deaths each year, including more than 1 million deaths among non-
smokers exposed to secondhand smoke.' Although smoking prevalence has decreased significantly in many high-income
countries, the global burden is increasingly shifting to low- and middle-income countries (LMICs), where more than 80% of the
approximately 1.3 billion tobacco users live.” In these regions, tobacco-control infrastructure and enforcement are often weaker
or underfunded, creating serious challenges for prevention and regulation.’ Without intensified, context-specific interventions,
most future tobacco-related deaths are projected to occur in LMICs® — highlighting the urgent need to understand and interrupt
the pathways through which tobacco use begins, becomes established, and persists among youth populations.” In this context,
the WHO stresses that prevention efforts should focus on adolescents and young people to reduce intergenerational transmission
of tobacco dependence. Adolescence is a crucial developmental period: most adult smokers start experimenting with tobacco in
their early teens, and early initiation is strongly linked to higher consumption, dependence, and lower chances of quitting later in
life." The roots of tobacco addiction are not only entrenched in individual behavioral choices but also in a complex interaction of
environmental, interpersonal, and structural factors — including mass media, household norms, peer influences, and retail
access. ™" Therefore, effective tobacco-control strategies must go beyond adult cessation programs and include continuous,
comprehensive surveillance, prevention, and policy efforts specifically designed for children and adolescents."”
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The key to these efforts is continuous, comparable monitoring of youth tobacco behaviors and their determinants. This aligns with
the WHO’s MPOWER package and the WHO Framework Convention on Tobacco Control (FCTC). Surveillance systems enable
countries to track progress, identify population disparities, and develop evidence-based policy interventions." The school-based
Global Youth Tobacco Survey (GYTS), jointly implemented by WHO and the U.S. Centers for Disease Control and Prevention
(CDC) for adolescents aged 13—15 years, is the primary standardized tool for monitoring youth tobacco use, second-hand smoke
exposure, media influences, and school-based prevention indicators.””*’ However, many LMICs, including Nigeria, lack recent,
nationally representative GYTS data, creating an evidence gap that hampers aligning policies with current youth behaviors and
market realities. Nigeria, Africa’s most populous country and a signatory to the FCTC, has made significant progress in tobacco
control legislation.” The National Tobacco Control Act (2015) and its implementing regulations (2019) include measures
banning sales to minors, restricting advertising and promotion, mandating smoke-free environments, and regulating product
packaging.” Still, numerous reports from academic research and civil society monitoring reveal ongoing underage access to
tobacco in informal markets, raising concerns about the country’s compliance with FCTC Article 16 (sales to and by minors). A
major obstacle to progress is the lack of current national surveillance data on adolescent tobacco access and behaviors. Although
Nigeria conducted two rounds of GYTS (2000 and 2008) among school-attending youth, no subsequent nationally representative
survey has been carried out, leaving a twelve-year gap in youth tobacco surveillance.” This gap prevents policymakers from fully
assessing enforcement effectiveness, identifying access pathways, and designing targeted interventions.

This study aims to point to certain unaddressed issues in these previously obtained data and to address current evidence gaps by
performing a secondary analysis of Nigeria’s most recent available GYTS dataset (2008). It aims to provide contemporary
insights into the prevalence and correlates of youth access to tobacco products in the context of existing legal prohibitions.
Specifically, the study explores sociodemographic determinants of tobacco access among adolescents, examines how exposure to
media and social-environmental cues influences attempts to purchase tobacco, and evaluates the extent to which retail and
regulatory mechanisms failed to prevent sales to minors. Through this analysis, the study intends to generate evidence that can
guide renewed surveillance efforts, inform enforcement strategies and strengthen Nigeria’s compliance with its international
tobacco-control obligations. Ultimately, the research is motivated by a public-health and policy imperative: to prevent a new
generation of Nigerians from initiating tobacco use in adolescence, and to close persistent enforcement gaps that enable under-
age access despite legal prohibitions.” By revisiting the last national adolescent dataset through a contemporary analytic lens, the
study not only elucidates the pathways of youth tobacco access but also underscores the necessity of conducting a fresh round of
GYTS to provide updated, representative evidence for decision-making. At its core, this research aligns with the foundational
principle of global tobacco-control, that sustained, data-driven surveillance is indispensable to designing, evaluating and
succeeding in equitable tobacco-prevention strategies.

METHODS

Study Design and Data Source: This research represents a secondary analysis of data from the 2008 Nigeria Global Youth
Tobacco Survey (GYTS), a component of the Global Tobacco Surveillance System (GTSS) coordinated by the World Health
Organization (WHO) and the U.S. Centers for Disease Control and Prevention (CDC). The GYTS is a standardized, school-
based, cross-sectional survey that provides comparable estimates of tobacco use, exposure, and related attitudes among
adolescents aged 13—15 years. Full details of the GTSS methodology are described in the WHO GYTS Implementation Manual
(2021).*

Setting: Data collection was conducted in five sentinel sites representing diverse geographic and urban—rural contexts—Abuja
(Federal Capital Territory), Cross River State, Ibadan (Oyo State), Kano State, and Lagos State. The survey was administered in
schools during regular school hours.

Participants: The 2008 Nigeria GYTS employed a two-stage cluster sampling procedure designed to produce representative
data for school-going adolescents. In the first stage, eligible schools were selected from official Ministry of Education lists using
the probability proportional to size (PPS) method, ensuring that schools with larger enrollments had a greater chance of inclusion.
In the second stage, classes were randomly selected from each participating school, and all students in those classes were invited
to participate voluntarily and anonymously. The analytic population included students aged 13—15 years who completed the
survey and provided valid responses for key demographic and tobacco-related variables. Participants outside this age group or
with missing identifiers for sex or sampling strata were excluded. Sampling weights were applied to adjust for unequal
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probabilities of selection, non-response, and post-stratification by sex and grade level, ensuring that results reflected the broader
population of in-school adolescents within the five sentinel sites. The final dataset contained 2,379 valid student responses and is
publicly available through the WHO Noncommunicable Diseases (NCD) Microdata Repository.”

Variables

Outcome Variable: The main outcome was illegal access to tobacco products, operationalized as students who had purchased
cigarettes within the past 30 days without being refused a sale because of their age. This variable was derived from GYTS item
CR16 ("During the past 30 days, did anyone refuse to sell you cigarettes because of your age?"). Responses were re-coded so that
"No" denoted illegal access (coded 1), while "Yes" indicated lawful refusal (coded 0). Students who did not attempt to purchase
cigarettes were excluded from this analysis. This measure reflects compliance with Article 16 of the WHO Framework
Convention on Tobacco Control (FCTC), which prohibits tobacco sales to minors.

Explanatory Variables: Explanatory variables included sex, age, school type, and place of residence, as well as parental
smoking, peer smoking, awareness of laws prohibiting youth sales, and exposure to anti-tobacco messages. Sex was classified as
either male or female, while age was analyzed as a continuous variable in years. School type distinguished students attending
public schools from those in private institutions. Place of residence categorized respondents as living in either urban or rural
areas, following the standard GYTS coding. Parental smoking captured whether one or both parents were current smokers, and
peer smoking indicated whether any close friend of the respondent smoked. Awareness of youth-sales laws assessed whether
participants knew that the sale of tobacco products to minors was legally prohibited. Exposure to anti-tobacco messages was
measured as a composite indicator reflecting self-reported encounters with tobacco-control messages through television, radio,
billboards, or print media. Additional contextual controls included grade level, parental education, and survey site, which acted as
proxies for socioeconomic and geographic differences.

Data Sources and Measurement: All data were collected using the standardized GYTS questionnaire, a validated instrument
developed through the Global Tobacco Surveillance System. The questionnaire was self-administered anonymously during
regular school hours. Information bias was minimized through anonymous, self-administered questionnaires validated in
previous GY TS studies.

Bias: Selection bias was reduced by stratified cluster sampling and the application of sampling weights to adjust for unequal
probabilities of selection, non-response, and post-stratification by sex and grade level. Information bias was minimized through
the use of anonymous, self-administered questionnaires that have been validated across multiple GYTS implementations
globally. Missing data were low (<5%), and complete-case analysis was used with sampling weights to adjust for non-response.

Study Size: The final dataset contained 2,379 valid student responses from the five sentinel sites. This sample size was
determined by the original GY TS protocol, which aimed to produce representative estimates for school-going adolescents aged
13—15 years in each participating site.

Quantitative Variables: Continuous variables (age) were analyzed as weighted means with standard errors. Categorical
variables (sex, school type, residence, parental smoking, peer smoking, awareness of laws, exposure to anti-tobacco messages)
were summarized as weighted proportions. The outcome variable was dichotomized as illegal access (yes/no). For multivariable
modeling, all independent variables were entered as categorical predictors except age, which was treated as continuous.

Statistical Methods: All analyses incorporated the complex survey design to ensure valid population-level estimates. Primary
sampling units (PSUs), strata, and final sampling weights were used to generate unbiased estimates and correct standard errors
through Taylor-series linearization. Data analyses were conducted using R (version 4.3.1) with the survey and srvyr packages,
and cross-verified in Stata 17 SE.

Descriptive and Bivariate Analyses: Descriptive statistics summarized participants' characteristics, presenting weighted
proportions for categorical variables and weighted means (+ standard errors) for continuous measures. Group differences across
sex, school type, and residence were examined using Rao—Scott chi-square tests and survey-adjusted logistic regression,
producing unadjusted odds ratios.
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Multivariable Modeling: Variables with significant bivariate associations were included in a three-stage hierarchical logistic
regression framework. Model 1 included the core sociodemographic variables: sex, age, school type, and place of residence, to
establish baseline differences in tobacco access among adolescents. Model 2 expanded the framework by adding parental and
peer smoking variables to account for the influence of social exposure within household and peer environments. Model 3 further
incorporated awareness of youth-sales laws and exposure to anti-tobacco media messages, enabling an assessment of how policy
awareness and communication interventions shaped adolescents' likelihood of accessing tobacco products. All models were
weighted and estimated using pseudo-maximum likelihood methods. Results were expressed as adjusted odds ratios (aORs) with
95% confidence intervals (CIs).

Model Diagnostics and Sensitivity Analyses: Model diagnostics included variance inflation factors (VIF < 2.5) to assess
multicollinearity and the F-adjusted mean residual test for overall model fit. Predictive margins were computed to illustrate
adjusted probabilities of illegal tobacco access across subgroups. Discrimination was evaluated using the area under the receiver
operating characteristic curve (AUC), and calibration was assessed with calibration plots and the Hosmer—-Lemeshow goodness-
of-fit test. Overall, the models showed acceptable discrimination and good calibration, indicating adequate fit.

Sensitivity Analyses: Three additional analyses were conducted to test robustness. First, the sample was restricted to adolescents
who attempted to purchase cigarettes in the past 30 days to reduce bias from non-purchasers. Second, a leave-one-site-out
approach was applied, excluding each survey site in turn to assess regional influence. Third, the anti-tobacco media exposure
index was reconstructed using principal component analysis to test consistency of the composite measure. Findings remained
similar in direction and size across all analyses, indicating robust results. Sensitivity analysis using multiple imputation by
chained equations produced similar estimates, confirming the stability of the results.

Missing Data: Missing data were low (<5%), so complete-case analysis was used, which is appropriate given minimal
missingness and the application of WHO/CDC survey weights to adjust for non-response.

Year of Data and Contemporary Relevance: The analysis uses data collected in 2008, the most recent available nationally for
Nigeria. Tobacco policies, media platforms, and youth exposure patterns have changed since then, so prevalence estimates may
notreflect current levels. However, the study focused on associations between anti-tobacco media exposure and youth purchasing
outcomes rather than current prevalence. The underlying mechanisms linking media exposure to youth behavior remain relevant.
The 2008 GYTS also provides an important baseline before comprehensive tobacco control policies in Nigeria, supporting long-
term comparisons and informing the design and evaluation of current youth tobacco control strategies.

Analytical Framework and Policy Relevance: Analyses adhered to STROBE reporting standards and followed WHO/CDC
GYTS analytical protocols. The analytical framework was explicitly aligned with the World Health Organization's MPOWER
strategy, mapping the study indicators to its core dimensions. The "Monitor" component addressed youth access to tobacco
products and awareness of related laws; the "Warn" component examined exposure to anti-tobacco messaging across media
platforms; the "Protect" dimension evaluated the implementation of youth-sales restrictions; and the "Enforce" component
assessed compliance with Article 16 of the WHO Framework Convention on Tobacco Control (FCTC), which prohibits the sale
of tobacco products to minors. This study offers an evidence-based evaluation of Nigeria's National Tobacco Control Act (2015)
and 2019 implementing regulations, providing a robust and reproducible assessment of youth access to tobacco products in the
country.

Ethical Considerations: Ethical approval for the original GYTS was granted by the Nigerian Federal Ministry of Health and the
CDC Institutional Review Board under the Global Tobacco Surveillance System (GTSS) protocol. Participation in the original
survey was voluntary and anonymous, with passive parental consent obtained in accordance with GYTS global guidelines. The
present analysis used only anonymized, publicly accessible microdata available through the WHO Noncommunicable Diseases
(NCD) Microdata Repository, and therefore did not require new ethical clearance. The study complied with the principles of the
Declaration of Helsinki (2013 revision) and the WHO's data access and confidentiality guidelines.
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RESULTS

Table 1 summarizes the weighted sociodemographic and exposure profile of 2,379 in-school adolescents aged 13—15 years across
five sentinel sites. Males constituted a slight majority (52.6%, 95% CI: 50.9-54.3), and the modal age group was 15 years (38.0%,
95% CI:36.4-39.6). Only one in five respondents (21.7%, 95% CI: 19.9-23.5) resided in rural areas, reflecting the predominantly
urban composition of the student population (¥ = 311.4, p < 0.001). Parental smoking prevalence was 11.7% (95% CI:
10.3-13.1), and peer smoking was reported by 14.9% (95% CI: 13.4-16.4), indicating substantial environmental exposure to
tobacco use.

Despite statutory prohibitions under the National Tobacco Control Act, 6.8% (95% CI: 5.7-7.9) reported purchasing cigarettes
within the past 30 days, while only 12.4% (95% CI: 11.0-13.8) had ever been refused a sale due to age—signifying a national
compliance deficit exceeding 80% (3>=216.2,p<0.001). (Table 1)

Table 1. Weighted sociodemographic and tobacco-related characteristics of in-school adolescents aged 13—15 years,

Nigeria Global Youth Tobacco Survey (GYTS), 2008 (N = 2,379)

Characteristic Weighted % (95% CI) | n x> (df) p-value
Sex

Male 52.6 (50.9-54.3) 1,253 | 3.42 (1) | 0.064
Female 47.4 (45.7-49.1) 1,126

Age (years)

13 29.8 (28.1-31.5) 710 — —

14 32.2 (30.6-33.8) 759 — —

15 38.0 (36.4-39.6) 910 — —
Residence

Urban 78.3 (76.5-80.1) 1,862 | 311.4 (1) | <0.001
Rural 21.7 (19.9-23.5) 517

School type

Public 68.9 (67.2-70.6) 1,617 | 42.8 (1) | <0.001
Private 31.1 (29.4-32.8) 762

Parental smoking 11.7 (10.3-13.1) 278 — —
Peer smoking 14.9 (13.4-16.4) 355 — —
Attempted purchase in past 30 days | 6.8 (5.7-7.9) 162 — —
Refused sale due to age 12.4 (11.0-13.8) 295 216.2 (1) | <0.001

Note: Weighted percentages reflect national estimates. CI = confidence interval; x? = chi-square test

Cigarette purchase prevalence increased monotonically with age, from 4.2% (95% CI: 2.9-5.5) at 13 years to 8.7% (95% CI:
7.2-10.2) at 15 years, demonstrating a strong age-related gradient (y? for trend = 25.9, p < 0.001). Rural students exhibited
significantly higher purchase rates (9.8%, 95% CI: 7.7—11.9) than urban students (6.1%, 95% CI: 5.1-7.1; = 7.84, p = 0.005),
suggesting weaker retail enforcement outside metropolitan areas. Adolescents with a smoking parent (10.6%, 95% CI: 8.2—13.0)
or a smoking peer (14.3%, 95% CI: 11.7-16.9) had markedly elevated purchasing prevalence compared to their unexposed
counterparts (2= 31.6, p <0.001), underscoring the strong social facilitation of youth tobacco access. Although males reported
slightly higher purchase prevalence than females (7.8% vs 5.7%; x* = 3.97, p = 0.046), this sex difference attenuated in
multivariable analyses (Table 6). (Table 2)

Table 2. Prevalence of cigarette purchase by demographic and exposure characteristics among Nigerian adolescents

Characteristic % Purchased (95% CI) b p-value
Age (years) ¥ trend = 25.9 <0.001
13 4.2 (2.9-5.5)

14 6.1 (4.8-7.4)

15 8.7 (7.2-10.2)

Sex 3.97 0.046
Male 7.8(6.39.3)

Female 5.7 (4.5-6.9)

Residence 7.84 0.005
Urban 6.1 (5.1-7.1)

Rural 9.8 (7.7-11.9)

Parental smoking 12.67 <0.001
Yes 10.6 (8.2-13.0)

No 5.9 (4.8-7.0)

Peer smoking 31.6 <0.001
Yes 14.3 (11.7-16.9)

No 5.1(4.1-6.1)

Note: Purchase prevalence rose significantly with age and social exposure (parental and peer smoking), with the largest disparities
observed among rural adolescents and those with smoking peers.
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A graded, dose—response relationship was observed between combined exposure and underage cigarette purchasing (2 for linear
trend = 34.6, p < 0.001). Adolescents exposed to both parental and peer smoking had the highest prevalence of illegal purchase
(18.9%, 95% CI: 15.2-22.6), compared with 11.9% (95% CI: 9.1-14.7) among those exposed only to peer smokers, 8.7% (95%
CI: 6.2-11.2) among those with only smoking parents, and 4.9% (95% CI: 3.8-6.0) among those with no exposure. The relative
risk increased nearly fourfold for dual exposure (RR = 3.86, 95% CI: 2.41-6.18), confirming that overlapping social influences
substantially amplify access risk. (Table 3)

Table 3. Combined parental and peer smoking exposure and underage cigarette purchase (dose-response analysis)

Exposure Category | % Purchase (95% CI) | RR (95% CI) ¥’ trend | p-value
None 4.9 (3.8-6.0) Reference

Parental only 8.7 (6.2-11.2) 1.78 (1.11-2.85)

Peer only 11.9 (9.1-14.7) 2.42 (1.61-3.64)

Both 18.9 (15.2-22.6) 3.86 (2.41-6.18) | 34.6 <0.001

Note: A clear linear increase in purchase prevalence with combined exposure supports a cumulative social influence
model on adolescent tobacco access.

All primary variables demonstrated significant unadjusted associations with underage purchase. Each additional year of age
increased odds by 32% (OR = 1.32,95% CI: 1.18-1.47; Wald y*=22.4, p <0.001). Rural residence conferred 68% higher odds
(OR = 1.68, 95% CI: 1.25-2.26; p < 0.001), and attendance at public school increased odds by 45% (OR = 1.45, 95% CI:
1.03-2.03; p = 0.03). Parental smoking was associated with nearly doubled odds (OR = 1.79, 95% CI: 1.24-2.58; p = 0.002),
while peer smoking remained the strongest single predictor (OR=2.81,95% CI: 2.10-3.77; Wald y*=49.2,p <0.001). (Table 4).

Table 4. Bivariate logistic regression of predictors of underage cigarette purchase

Variable OR (95% CI) Wald »* p-value
Age (per year) 1.32 (1.18-1.47) 22.4 <0.001
Male sex 1.23 (1.00-1.69) 3.97 0.046
Rural residence 1.68 (1.25-2.26) 10.9 <0.001
Public school 1.45 (1.03-2.03) 4.68 0.03
Parental smoking 1.79 (1.24-2.58) 9.53 0.002
Peer smoking 2.81 (2.10-3.77) 49.2 <0.001

Note: OR = odds ratio; CI = confidence interval. All variables significant at p < 0.05 included in multivariate model.

Older adolescents and those with smoking parents were significantly more likely to report peer smoking. Each year of age
increased odds by 27% (OR=1.27,95% CI: 1.15-1.41; p<0.001). Having a smoking parent doubled the odds of having smoking
peers (OR=2.04,95% CI: 1.49-2.80; x*=22.9,p<0.001). Attending a public school was marginally associated with higher odds
(OR =1.33,95% CI: 1.01-1.75; p = 0.04). These findings support the “social contagion” hypothesis that family permissiveness
fosters peer networks conducive to tobacco use. (Table 5)

Table 5. Predictors of peer smoking among adolescents

Variable OR (95% CI) Wald p-value
Age (per year) 1.27 (1.15-1.41) 19.7 <0.001
Male sex 1.12 (0.88-1.44) 1.11 0.29
Rural residence 1.25 (0.95-1.64) 2.81 0.09
Public school 1.33 (1.01-1.75) 4.28 0.04
Parental smoking 2.04 (1.49-2.80) 22.9 <0.001

Note: Parental smoking strongly predicted peer smoking, supporting indirect social transmission mechanisms within adolescent

networks.
The hierarchical regression series showed robust model fit (Model 3: F-adjusted mean residual test p = 0.21; VIF <2.5). In the
final adjusted model, peer smoking remained the most powerful independent predictor of underage purchase (aOR = 2.30, 95%
CI: 1.66-3.19; Wald y>=32.7,p<0.001). Each additional year of age increased odds by 25% (aOR =1.25,95% CI: 1.12-1.40; p<
0.001), and rural residence remained significant (aOR = 1.38, 95% CI: 1.03—1.84; p = 0.03). Parental smoking also retained a
moderate association (aOR = 1.49, 95% CI: 1.04-2.13; p=0.03). Sex and school type lost significance after full adjustment (p >
0.10), indicating that social and contextual exposures mediate their effects. (Table 6)
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Table 6. Multivariable logistic regression models predictin

s underage cigarette purchase

Variable Model 1 aOR (95% CI) Model 2 aOR (95% CI) | Model 3 aOR (95% CI)
Sex (male) 1.21 (0.93-1.59) 1.14 (0.87-1.49) 1.10 (0.84-1.46)

Age (per year) 1.28 (1.14-1.43)*** 1.26 (1.13-1.40)*** 1.25 (1.12—1.40)***
Rural residence 1.52 (1.12-2.06)** 1.42 (1.06-1.90)* 1.38 (1.03—1.84)*
Public school 1.31(0.97-1.77) 1.24 (0.91-1.69) 1.18 (0.85-1.63)

Parental smoking

1.68 (1.17-2.42)**

1.49 (1.04-2.13)*

2.30 (1.66-3.19)***

Peer smoking 2.84 (2.10-3.84)***

Awareness of youth-sales | — 0.89 (0.65-1.22)
law
Exposure to anti-tobacco | — — 0.77 (0.59-0.99)*
media

*p <0.05; **p < 0.01; **p < 0.001.
aOR = adjusted odds ratio; CI = confidence interval.
Model 3: Hosmer—Lemeshow ¥?*(8) = 6.21, p =0.21; VIF <2.5.

Refusal of cigarette sale was significantly less likely among older adolescents (aOR =0.81, 95% CI: 0.72-0.91; Wald >*=10.8, p
=0.001) and rural residents (aOR = 0.64, 95% CI: 0.51-0.81; p < 0.001). Peer smokers were also 45% less likely to be refused
(aOR=0.55,95% CI: 0.41-0.74; p <0.001), suggesting social facilitation in illegal retail transactions. Parental smoking and sex
were not significant predictors (p > 0.10). Overall refusal prevalence was 12.4% (95% CI: 11.0-13.8), indicating that nearly nine
in ten minors who attempt purchase succeed—evidencing widespread non-compliance with the National Tobacco Control Act
(2015) and FCTC Article 16 enforcement benchmarks. (Table 7)

Table 7. Predictors of refusal of cigarette sales due to age (proxy indicator of retailer compliance)

Variable aOR (95% CI) Wald »* p-value
Age (per year) 0.81 (0.72-0.91) 10.8 0.001
Male sex 0.94 (0.70-1.26) 0.28 0.60
Rural residence 0.64 (0.51-0.81) 12.4 <0.001
Public school 0.89 (0.68-1.18) 0.73 0.39
Parental smoking 0.83 (0.61-1.13) 1.37 0.24
Peer smoking 0.55 (0.41-0.74) 15.2 <0.001

Interpretation: Retailer compliance with youth-sales prohibitions was markedly low; older, rural, and socially exposed adolescents
were least likely to be refused purchase, reflecting critical enforcement gaps under FCTC Article 16.

Table 8 presents adjusted associations from multivariable logistic regression models examining determinants of underage
cigarette purchase and refusal of sale due to age. Increasing age (aOR = 1.25, 95% CI: 1.12—1.40), rural residence (aOR = 1.38,
95% CI: 1.03—1.84), parental smoking (aOR = 1.49, 95% CI: 1.04-2.13), and particularly peer smoking (aOR = 2.30, 95% CI:
1.66-3.19) were associated with higher odds of successful underage cigarette purchase, whereas anti-tobacco media exposure
was protective (aOR =0.77,95% CI: 0.59-0.99). Conversely, older age (aOR =0.81,95% CI: 0.72—0.91), rural residence (aOR =
0.64, 95% CI: 0.51-0.81), and peer smoking (aOR = 0.55, 95% CI: 0.41-0.74) were associated with lower odds of being refused
sale due to age. Peer smoking demonstrated the strongest magnitude of association across both outcomes. All estimates were
derived from fully adjusted models controlling for sex, age, residence, school type, parental smoking, and peer smoking, with
application of survey weights. (Table 8)

Table 8. Summary of key adjusted associations from multivariable models
QOutcome Predictor aOR (95% CI)
Underage cigarette purchase | Age (per year) 1.25 (1.12-1.40)
Rural residence 1.38 (1.03—-1.84)
Parental smoking 1.49 (1.04-2.13)
Peer smoking 2.30 (1.66-3.19)

Direction of effect
Increased odds
Increased odds
Increased odds
Strongly increased odds

Anti-tobacco media | 0.77 (0.59-0.99) Reduced odds
exposure
Refusal of sale due to age Age (per year) 0.81 (0.72-0.91) Reduced odds
Rural residence 0.64 (0.51-0.81) Reduced odds
Peer smoking 0.55 (0.41-0.74) Strongly reduced odds

All models adjusted for sex, age, residence, school type, parental smoking, and peer smoking, with survey weights applied
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DISCUSSION

Findings: This analysis of the 2008 Global Youth Tobacco Survey (GYTS) data from Nigeria presents compelling evidence that
despite existing legal prohibitions, a substantial proportion of adolescents still obtain cigarettes. Among in-school youths aged
13—15 years, 6.8% reported purchasing cigarettes in the previous 30 days, yet only 12.4% reported ever being refused a sale
because of their age. The prevalence of purchase increased markedly with age and was significantly higher among adolescents
who reported smoking peers or parents. In multivariable models, peer smoking emerged as the strongest independent predictor of
illicit access (adjusted OR = 2.30), while parental smoking and rural residence also contributed significant independent effects.
These findings expose persistent and multifaceted gaps in retail compliance and highlight entrenched social and contextual
drivers of youth access, with immediate relevance for enforcement, education and community-level tobacco control in Nigeria.
Our prevalence estimates and the pattern of correlates align closely with prior research on adolescent tobacco access and
initiation.

Studies in diverse settings have shown that peer smoking and parental smoking are strong predictors of youth tobacco uptake and
access.”” For example, a longitudinal study found that association with peers who smoke was linked with 2 to 6 times higher odds
of smoking initiation in 11-15 year-olds, and that parental connectedness and monitoring were protective.” Research on retailer
compliance and youth access laws has also found that laws restricting sales to minors are only effective when actively
enforced.™” In our Nigerian sample, the fact that only ~12% of adolescents reported being refused a sale implies that the
legislative framework embodied in the National Tobacco Control Act (2015) and its implementing regulations may need to be

translated into effective normative or operational deterrence of underage tobacco access.

The dominant role of peer influence in our study resonates with the broader literature that describes adolescents’ social networks
as critical vectors for tobacco initiation, procurement and consumption.™"' In our sample, adolescents with smoking peers were
more than twice as likely to report illicit purchase, suggesting that supply and demand are both influenced by peer behaviour:
peers may provide access conduits (for example, pooling money, proxy buying, group purchasing) as well as social validation.
Similarly, the independent association with parental smoking (aOR ~1.5) aligns with intergenerational transmission models:
parents who smoke may normalise tobacco use, reduce perceived barriers to access and provide both supply and modelling for
children. ”The rural-urban disparity we documented, with higher purchase prevalence and lower refusal rates among rural youth,
reflects findings from other enforcement-context studies that show weaker regulatory coverage, lower retailer density oversight
and differential social norms in non-urban markets.” Specifically, in settings with less frequent inspection, informal retail
networks and a more relaxed social environment around youth access, regulatory measures may have diminished effect.™

The observed pattern of youth access to cigarettes in Nigeria can be explained by three closely interrelated mechanisms. First,
retail non-compliance and informal supply channels play a central role. Evidence from compliance check studies consistently
shows that when regulatory oversight, licensing systems, and inspection mechanisms are weak, tobacco retailers continue to sell
to minors with little fear of reprisal.”*** In the Nigerian context, although a minimum legal age for tobacco sales exists, our data
reveal that enforcement is severely inadequate. The remarkably low rate of refusal of sale (only 12.4%) suggests that most
adolescents who attempt to buy cigarettes are successful, often purchasing through unregulated vendors or informal market
outlets that operate beyond the reach of routine inspection. This structural weakness creates an enabling environment in which
legal restrictions exist in form but not in function. Second, social facilitation through peer and familial networks substantially
amplifies adolescents’ access to tobacco products. The combined exposure analysis in this study demonstrates a clear
dose—response relationship: adolescents who were exposed to both smoking parents and smoking peers reported a cigarette
purchase prevalence of 18.9%, compared with just 4.9% among those with no such exposure. This pattern underscores how social
networks serve as both normative and logistical pathways to tobacco acquisition. The closer and more pervasive the network of
smokers within an adolescent’s environment are, the fewer the barriers to obtaining cigarettes.

Peer smokers may directly model smoking behaviour, pool resources, or share information about where to purchase tobacco
without scrutiny, while smoking parents may normalize cigarette use, reduce perceived risks, or even provide direct access. These
social mechanisms reinforce one another, sustaining an ecosystem in which tobacco use and procurement are socially sanctioned
and practically facilitated.”” Finally, low awareness and weak deterrence of age restrictions further erode the effectiveness of
youth access laws. When both adolescents and retailers perceive minimal risk of detection or penalty, legal prohibitions lose their
deterrent power. Our findings also reveal that older adolescents (aOR = 0.81 per additional year) and were significantly less likely
to be refused sale, indicating that compliance among vendors declines as youth appear more mature or as regulatory oversight
diminishes outside urban centres. This trend suggests that many vendors either lack awareness of the law or perceive enforcement
as negligible. Over time, this normalizes the expectation that underage cigarette purchase is routine and easily achievable.

Consequently, the law’s symbolic authority weakens, and youth access becomes embedded in everyday retail practice. Together,
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these mechanisms—structural laxity in retail enforcement, social reinforcement through peers and family, and low perceived
deterrence—operate synergistically to perpetuate adolescent access to cigarettes in Nigeria despite the existence of legal
restrictions.

Implications: The findings of this study highlight a critical reality: the mere existence of legal prohibitions is insufficient to
prevent Nigerian adolescents from accessing cigarettes. Reducing youth access therefore requires a coordinated, multi-layered
strategy that addresses not only the retail environment but also the social and structural systems that perpetuate availability.
International evidence provides clear direction for such an approach. Studies have repeatedly shown that routine compliance
checks linked to active enforcement—including fines, license suspensions, and publicized sanctions, significantly reduce sales to
minors and shift retailer behaviour over time.”* When vendors are aware that inspections are likely and that violations will lead to
tangible penalties, compliance improves substantially. Similarly, retailer education programmes combined with visible point-of-
sale signage (e.g., “No sales to persons under 18”) and structured age-verification protocols have been found to increase refusal
rates, particularly when they are supported by credible enforcement mechanisms."Beyond enforcement, multi-component
community-based strategies—integrating school education, peer leadership, parental engagement, and retailer
monitoring—produce more durable reductions in youth tobacco access than single interventions alone.”

Trade-Offs (Limitations): Several limitations of our study warrant discussion. First, the GYTS is a school-based survey and
therefore excludes out-of-school adolescents, who may have higher rates of tobacco use and access, so findings only apply to
school-attending youth aged 13—15 years. Second, the measures of purchase, refusal, parental, and peer smoking are based on
self-report and may be subject to recall bias or social-desirability bias; however, the anonymous, self-administered nature of the
instrument likely reduces such bias. Third, the cross-sectional design prevents definitive causal inference; for example, peer
smoking may both influence and be influenced by shared tobacco-access behaviors. Fourth, the data come from the 2008 survey;
while this remains the most recent nationally representative youth dataset for Nigeria, the tobacco market, retail supply chain, and
regulatory environment may have changed since then. Nonetheless, the socio-behavioral mechanisms we identified—peer
influence, parental modeling, and weak enforcement—are still highly relevant to current policy design. Finally, we lacked data on
some potentially important confounders, such as household income or detailed vendor types, which future studies on freshly
collected data should examine.

Take-Home (Conclusion): In Nigeria in 2008, substantial numbers of adolescents procured cigarettes in violation of legal age-
sales restrictions. Peer smoking, parental smoking and rural residence were the strongest risk factors of illicit access. Legal
prohibition alone has not eliminated under-age access; effective control requires robust enforcement systems, targeted
community and retail interventions, and comprehensive prevention strategies addressing peer and family networks. By
implementing evidence-based enforcement, sustained surveillance and community-engaged prevention, Nigeria has the
opportunity to reduce youth access to tobacco and avert a generation of avoidable tobacco-related harm.

Expectations for future research: A targeted research and evaluation agenda is vital to translate these findings into action.
Updated national surveillance, such as a new Global Youth Tobacco Survey (GYTS), should measure current youth access,
retailer compliance, and progress since the National Tobacco Control Act (2015). Randomized or quasi-experimental trials are
needed to test and scale cost-effective enforcement strategies like random inspections and publicized sanctions. Longitudinal
studies can clarify how early access, peer, and parental influences shape smoking trajectories. Qualitative research in rural and
informal markets should explore vendor behaviour and social norms to guide culturally appropriate interventions. Collectively,
these efforts will strengthen Nigeria’s evidence base and ensure sustainable youth tobacco control.

Recommendations:

* Applying these lessons to Nigeria highlights several priorities for action. First, retail compliance systems must be
strengthened by operationalizing the National Tobacco Control Act (2015) 43 through retailer licensing, trained enforcement
officers, and random compliance inspections.

* Public documentation of sanctions and proxy youth purchase checks can enhance transparency and deterrence.

* Rural and peri-urban enforcement should be prioritized using mobile inspection teams, community reporting, and local
leader engagement to close visibility gaps.

* Interventions must address the social supply chain, as peer smoking remains the strongest predictor of youth access.44
Peer-led and family-based programmes that promote refusal skills, parental cessation, and communication can disrupt
intergenerational tobacco normalization.45

* Stronger licensing, signage, and penalty systems—including escalating sanctions and license suspension—should
replace weak fines. Continuous monitoring and accountability via the GYTS and a public compliance dashboard would
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* Collaboration with civil society and youth networks can sustain enforcement momentum. In sum, Nigeria’s challenge is
not legislative absence but implementation weakness; combining enforcement, community engagement, and transparency
can align national practice with WHO FCTC Article 16 commitments.

Funding:
This research received no funding for this study.
Conflicts of Interest: The authors declare no conflicts of interest.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

World Health Organization. Tobacco fact sheet. Geneva: WHO; 2020 May 31 [cited 2025 Oct 24]. Available from:
https://www.who.int/docs/default-source/campaigns-and-initiatives/world-no-tobacco-day-2020/wntd-
tobacco-fact-sheet.pdf

World Health Organization. Tobacco fact sheet (World No Tobacco Day 2020, 31 May). Geneva: World Health
Organization; 2020. Available from: https://www.who.int/docs/default-source/campaigns-and-initiatives/world-

no-tobacco-day-2020/wntd-tobacco-fact-sheet.pdf
Mann N, Spencer G, Hutchinson B, Ngongo C, Tarlton D, Webb D, Grafton D, Nugent R. Interpreting results, impacts

and implications from WHO FCTC tobacco control investment cases in 21 low-income and middle-income countries. Tob

Control. 2024 May 2;33(Suppl 1):s17-s26. doi: 10.1136/tc-2023-058337. PMID: 38697659; PMCID: PMC11103323.
World Health Organization. Tobacco [Internet]. Geneva: World Health Organization; 2025 Jun 25 [cited 2025 Oct 24].
Available from: https://www.who.int/news-room/fact-sheets/detail/tobacco

Mutumba M, Schulenberg JE. Tobacco and Alcohol Use Among Youth in Low and Middle Income Countries: A Multi-
Country Analysis on the Influence of Structural and Micro-Level Factors. Subst Use Misuse. 2019;54(3):396-411. doi:
10.1080/10826084.2018.1497063. Epub 2019 Jan 17. PMID: 30654696, PMCID: PMC6438732.

Folayan MO, Alade OT, Sabbagh H, Oyapero A, Adeyemo YI, Popoola BO, Adeniyi AA, Eigbobo J, Quritum M,
Nzomiwu C, et al. Factors Associated with Changes in E-Cigarette Use and Tobacco Smoking by Adolescents and Young
People in Nigeria during the COVID-19 Pandemic. Psychoactives. 2023; 2(1):23-36.
https://doi.org/10.3390/psychoactives2010002

Folayan MO, Alade O, Adeyemo Y, Sabbagh HJ, Oyapero A, Oziegbe E, Popoola BO, Quritum M, El Tantawi M.
Differences in risk indicators associated with electronic cigarette use and tobacco smoking among adolescents and young
people in NigeriaBMJ Open Respiratory Research 2022;9:¢001285. doi: 10.1136/bmjresp-2022-001285

Alade O, Folayan MO, Adeniyi A, Adeyemo Y1, Oyapero A, Olatosi OO, Nzomiwu C, Popoola BO, Eigbobo J, Oziegbe

E, Oyedele T, El Tantawi M, Sabbagh HJ. Differences in Oral Lesions Associated with Tobacco Smoking, E-Cigarette Use
and COVID-19 Infection among Adolescents and Young People in Nigeria. nt. J. Environ. Res. Public Health 2022, 19,
10509. https://doi.org/10.3390/ijerph191710509.

Erinoso OA, Osibogun O, Egbe CO, Wright O, Oyapero A, Osibogun A. Electronic nicotine delivery systems in Nigeria:
product types, flavours and nicotine content labels. Tob Control. 2022 Aug 17:tobaccocontrol-2022-057578. doi:
10.1136/tc-2022-057578.

Oyapero A, Erinoso O, Olatosi OO. Second-Hand Tobacco Smoke Exposure in Children: A Neglected Driver of Health
Disparities and Social Injustice in Nigeria. West AfrJ Med. 2021 Dec 30;38(12):1216-1223.

Oyapero A, Erinoso O, Osoba M, Amure M, Osibogun O, Wright K, Osibogun A. Exposure to Anti-Tobacco Messaging

and Quit Attempts among Adolescent and Young Adult in Lagos, Nigeria: A Population-based Study. West Afr J Med.

2021;38(11):1058-1064.
Erinoso O, Oyapero A, Amure M, Osoba M, Osibogun O, Wright K, Osibogun A. Electronic cigarette use among

adolescents and young adults in Nigeria: Prevalence, associated factors and patterns of use. PLoS One. 2021 Oct
22;16(10):¢0258850.

Erinoso O, Oyapero A, Osoba M, Amure M, Osibogun O, Wright K, Osibogun A. Association between anxiety, alcohol,
poly-tobacco use and waterpipe smoking: A cross-sectional study in Lagos, Nigeria. Niger Postgrad Med J. 2021 Apr-
Jun;28(2):117-125.

Chido-Amajuoyi OG, Fueta P, Mantey D. Age at Smoking Initiation and Prevalence of Cigarette Use Among Youths in
Sub-Saharan Africa,2014-2017. JAMA Netw Open. 2021 May 3;4(5):¢218060. doi: 10.1001/jamanetworkopen.2021.8060.
PMID: 33961039; PMCID: PMC8105748.

Chido-Amajuoyi OG, Osaghae I, Agaku IT, Chen B, Mantey DS. Exposure to school-based tobacco prevention
interventions in low-income and middle-income countries and its association with psychosocial predictors of smoking
among adolescents: a pooled cross-sectional analysis of Global Youth Tobacco Survey data from 38 countries. BMJ Open.
2024 Feb26;14(2):¢070749. doi: 10.1136/bmjopen-2022-070749. PMID: 38413149; PMCID: PMC10900417.

PAGE 24 Vol. 34 No. 1 Jan- April 2026



https://www.who.int/docs/default-source/campaigns-and-initiatives/world-no-tobacco-day-2020/wntd-tobacco-fact-sheet.pdf?utm_source=chatgpt.com
https://www.who.int/docs/default-source/campaigns-and-initiatives/world-no-tobacco-day-2020/wntd-tobacco-fact-sheet.pdf?utm_source=chatgpt.com
https://www.who.int/docs/default-source/campaigns-and-initiatives/world-no-tobacco-day-2020/wntd-tobacco-fact-sheet.pdf?utm_source=chatgpt.com
https://www.who.int/docs/default-source/campaigns-and-initiatives/world-no-tobacco-day-2020/wntd-tobacco-fact-sheet.pdf?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/tobacco?utm_source=chatgpt.com
https://doi.org/10.3390/psychoactives2010002
https://doi.org/10.3390/ijerph191710509

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

NIGERIAN E[ITA[

JOUR

Vol. 34 No. 1 Jan-April 2026

James PB, Kassim SA, Kabba JA, Kitchen C. Tobacco Use among School-Going Adolescents in Comoros: A Secondary
Analysis of the 2015 Comoros Global Youth Tobacco Survey. Biomed Res Int. 2022 Mar 8;2022:7134340. doi:
10.1155/2022/7134340. PMID: 35299893; PMCID: PMC8923772.

Donaldson SI, Dormanesh A, Perez C, Majmundar A, Allem J. Association Between Exposure to Tobacco Content on
Social Media and Tobacco Use:A Systematic Review and Meta-analysis. JAMA Pediatr.2022;176(9):878-885.
doi:10.1001/jamapediatrics.2022.2223

Nagler RH, Viswanath K. Implementation and research priorities for FCTC Articles 13 and 16: tobacco advertising,
promotion, and sponsorship and sales to and by minors. Nicotine Tob Res. 2013 Apr;15(4):832-46. doi: 10.1093/ntr/nts331.
Epub2013 Jan4. PMID: 23291641; PMCID: PMC3601914.

Warren, C.W. The Global Youth Tobacco Survey (GYTS): linking data to the implementation of the WHO Framework
Convention on Tobacco Control. BMC Public Health 8 (Suppl 1), S1 (2008). https://doi.org/10.1186/1471-2458-8-S1-
S1

Warren CW, Riley L, Asma S, Eriksen MP, Green L, Blanton C, Loo C, Batchelor S, Yach D. Tobacco use by youth: a
surveillance report from the Global Youth Tobacco Survey project. Bull World Health Organ. 2000;78(7):868-76. PMID:
10994259; PMCID: PMC2560802.

WHO NCD Microdata Repository — Global Youth Tobacco Survey 2008, Nigeria (Abuja, Cross River State, Ibadan,
Kano, Lagos): https://extranet.who.int/ncdsmicrodata/index.php/catalog/793[cited 2025 Oct 24].

Oladepo O, Oluwasanu M, Abiona O. Analysis of tobacco control policies in Nigeria: historical development and
application of multi-sectoral action. BMC Public Health. 2018 Aug 15;18(Suppl 1):959. doi: 10.1186/s12889-018-5831-9.
PMID: 30168392; PMCID: PMC6117635.

Husain MJ, English LM, Ramanandraibe N. An overview of tobacco control and prevention policy status in Africa. Prev
Med. 2016 Oct;91S:S16-S22. doi: 10.1016/j.ypmed.2016.02.017. Epub 2016 Feb 12. PMID: 26876626; PMCID:
PMC5556684.

World Health Organization. Global Youth Tobacco Survey (GYTS) Implementation Manual — methodology and
implementation instructions. Geneva: World Health Organization; 2021. Available from:
https://drupal.gtssacademy.org/wp-content/uploads/2025/06/1GYTS-Implementation-Instructions-

Manual.pdf
World Health Organization. Noncommunicable Diseases (NCD) Microdata Repository [Internet]. Geneva: World

Health Organization; [cited 2025 Oct 24]. Available from: https://extranet.who.int/ncdsmicrodata/

Mahabee-Gittens EM, Xiao Y, Gordon JS, Khoury JC. The dynamic role of parental influences in preventing adolescent
smoking initiation. Addict Behav. 2013 Apr;38(4):1905-11. doi: 10.1016/j.addbeh.2013.01.002. Epub 2013 Jan 11. PMID:
23380496; PMCID: PMC3631544.

Sargent JD, Dalton M. Does parental disapproval of smoking prevent adolescents from becoming established smokers?
Pediatrics. 2001 Dec;108(6):1256-62. doi: 10.1542/peds.108.6.1256. PMID: 11731645.

Rigotti NA, DiFranza JR, Chang Y, Tisdale T, Kemp B, Singer DE. The effect of enforcing tobacco-sales laws on
adolescents' access to tobacco and smoking behavior. N Engl J Med. 1997 Oct 9;337(15):1044-51. doi:
10.1056/NEJM199710093371505. PMID: 9321533.

Feltmann K, Gripenberg J, Elgan TH. Compliance Checks Decrease Cigarette Sales Rates to Pseudo-Underaged
Mystery Shoppers: A Quasi-Experimental Control Group Study. IntJ Environ Res Public Health. 2022 Oct 13;19(20):13161.
doi: 10.3390/ijerph192013161. PMID: 36293737; PMCID: PMC9602829.

Simons-Morton BG, Farhat T. Recent findings on peer group influences on adolescent smoking. J Prim Prev. 2010

Aug;31(4):191-208. doi: 10.1007/s10935-010-0220-x. PMID: 20614184; PMCID: PMC3313483.
LiuJ, Zhao S, Chen X, Falk E, Albarracin D. The influence of peer behavior as a function of social and cultural closeness:

A meta-analysis of normative influence on adolescent smoking initiation and continuation. Psychol Bull. 2017
Oct;143(10):1082-1115. doi: 10.1037/bul0000113. Epub 2017 Aug 3. PMID: 28771020; PMCID: PMC5789806.

Alves J, Perelman J, Ramos E, Kunst AE. Intergenerational transmission of parental smoking: when are offspring most
vulnerable? Eur J Public Health. 2022 Oct 3;32(5):741-746. doi: 10.1093/eurpub/ckac065. PMID: 35712820; PMCID:
PMC9527976.

Itanyi IU, Onwasigwe CN, Mclntosh S, Bruno T, Ossip D, Nwobi EA, Onoka CA, Ezeanolue EE. Disparities in tobacco

use by adolescents in southeast, Nigeria using Global Youth Tobacco Survey (GYTS) approach. BMC Public Health.
2018;18(1):317.doi:10.1186/512889-018-5231-1. Available from: https://doi.org/10.1186/s12889-018-5231-1
Kuijpers TG, Kunst AE, Willemsen MC. Policies that limit youth access and exposure to tobacco: a scientific neglect of

the first stages of the policy process. BMC Public Health. 2019 Jun 26;19(1):825. doi: 10.1186/s12889-019-7073-x. PMID:
31242893; PMCID: PMC6595563.

PAGE 25 Vol. 34 No. 1 Jan- April 2026



https://doi.org/10.1186/1471-2458-8-S1-S1
https://doi.org/10.1186/1471-2458-8-S1-S1
https://extranet.who.int/ncdsmicrodata/index.php/catalog/793
https://drupal.gtssacademy.org/wp-content/uploads/2025/06/1GYTS-Implementation-Instructions-Manual.pdf?utm_source=chatgpt.com
https://drupal.gtssacademy.org/wp-content/uploads/2025/06/1GYTS-Implementation-Instructions-Manual.pdf?utm_source=chatgpt.com
https://extranet.who.int/ncdsmicrodata/
https://doi.org/10.1186/s12889-018-5231-1

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

NIGERIAN E[ITA[

JOUR

Vol. 34 No. 1 Jan-April 2026

Romm KF, Wang Y, Schleicher NC, Pannel A, Williams R, Berg CJ, Henriksen L. Rates of Age Verification for Cigarette
and E-cigarette Purchases as a Function of State T21 Laws Before and A fter Implementation of the Federal T21 Law in the United
States. Nicotine Tob Res. 2023 Jun 9;25(7):1386-1390. doi: 10.1093/ntr/ntad044. PMID: 36943250; PMCID: PMC10256877.
Feltmann K, Gripenberg J, Elgan TH. Sales of cigarettes to pseudo-underage mystery shoppers: Experiences from
Stockholm County. Nordisk Alkohol Nark. 2021 Dec;38(6):573-585. doi: 10.1177/14550725211003423. Epub 2021 Apr 12.
PMID: 35309850; PMCID: PMC8900174.

Roberts ME, Nargiso JE, Gaitonde LB, Stanton CA, Colby SM. Adolescent social networks: general and smoking-
specific characteristics associated with smoking. J Stud Alcohol Drugs. 2015 Mar;76(2):247-55. doi:
10.15288/jsad.2015.76.247. PMID: 25785800; PMCID: PMC5374477.

Schaefer DR, Adams J, Haas SA. Social networks and smoking: exploring the effects of peer influence and smoker
popularity through simulations. Health Educ Behav. 2013 Oct;40(1 Suppl):24S-32S. doi: 10.1177/1090198113493091.
PMID: 24084397; PMCID: PMC4587387.

Fischer AJ, Krogh JD, Boyle M, Saad Y, Frahm A, Teresi M, Carrel M. Weak Age Restriction Enforcement and Retailer
Proliferation Reveal Limits in Tobacco Control Policy. Ann Am Thorac Soc. 2025 Oct;22(10):1512-1521. doi:
10.1513/AnnalsATS.202501-0950C. PMID: 40466091; PMCID: PMC12499879.

Cummings KM, Hyland A, Saunders-Martin T, Perla J, Coppola PR, Pechacek TF. Evaluation of an enforcement
program to reduce tobacco sales to minors. Am J Public Health. 1998 Jun;88(6):932-6. doi: 10.2105/ajph.88.6.932. PMID:
9618623; PMCID: PMC1508243.

Stead LF, Lancaster T. A systematic review of interventions for preventing tobacco sales to minors. Tob Control. 2000
Jun;9(2):169-76. doi: 10.1136/tc.9.2.169. PMID: 10841853; PMCID: PMC1748321.

Egbe CO, Bialous SA, Glantz S. Framework Convention on Tobacco Control Implementation in Nigeria: Lessons for
Low- and Middle-Income Countries. Nicotine Tob Res. 2019 Jul 17;21(8):1122-1130. doi: 10.1093/ntr/nty069. PMID:
29660032; PMCID: PMC6636173.

Federal Republic of Nigeria. National Tobacco Control Act, 2015. Abuja: Federal Ministry of Health; 2015. Available
from: https://faolex.fao.org/docs/pdf/nig192387.pdf

Hall JA, Valente TW. Adolescent smoking networks: the effects of influence and selection on future smoking. Addict
Behav. 2007 Dec;32(12):3054-9. doi: 10.1016/j.addbeh.2007.04.008. Epub 2007 Apr 14. PMID: 17509770; PMCID:
PMC2697961.

Thomas RE, Baker PR, Thomas BC, Lorenzetti DL. Family-based programmes for preventing smoking by children and
adolescents. Cochrane Database Syst Rev. 2015 Feb 27;2015(2):CD004493. doi: 10.1002/14651858.CD004493.pub3.
PMID: 25720328; PMCID: PMC6486099.

PAGE 26 Vol. 34 No. 1 Jan- April 2026



https://faolex.fao.org/docs/pdf/nig192387.pdf

