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Abstract 27 

Introduction: The use of tobacco among adolescents in low- and middle-income countries, 28 

is a public health issue of concern. The tobacco industry’s aggressive marketing tactics target 29 

young people in African countries, leading to early initiation of tobacco use. While existing 30 

evidence focuses on 13- 15-year-olds, data from Sub-Saharan Africa indicates that smoking 31 

initiation ranges from as young as 7 years old to around 16 years old. The lack of data on 32 

adolescent tobacco use in African countries limits policymakers’ ability to implement 33 

evidence-based tobacco control policies. This study aims to address the critical lack of quality 34 

and timely primary data on adolescent tobacco use thereby enhancing the country's capacity 35 

to target interventions effectively, engage local governments, and attract global attention and 36 

funding for adolescent health initiatives. 37 

Methods: We will conduct a cross-sectional nationwide survey among adolescents aged 10 - 38 

17 years in urban and rural areas of the Democratic Republic of Congo (DRC), Kenya and 39 

Nigeria. This household-based survey will utilize a multi-stage stratified sample design to 40 

ensure representation across diverse geographic and demographic characteristics. The sample 41 

size calculations resulted in nationally representative samples of 6,701 adolescents in Kenya, 42 

4,803 adolescents in the DRC, and 7,948 adolescents in Nigeria. 43 

Discussion: Through this initiative, we aim to catalyze action at national and international 44 

levels to combat the tobacco epidemic among adolescents in SSA. The findings from the 45 

DaYTA study will empower stakeholders to advocate effective tobacco control measures, 46 

promote adolescent health, and safeguard future generations from the harmful effects of 47 

tobacco use. 48 

mailto:l.kkisia@gmail.com


2 

 

Keywords: SAA, tobacco products, youth, low and middle income, nationally representative, 49 

DRC, Kenya, Nigeria. 50 

Number of words: 5746; Number of figures: 1 51 

Introduction 52 

The Data on Youth and Tobacco in Africa (DaYTA) program is designed to address critical 53 

data gaps in tobacco control, focusing on tobacco use among adolescents in Sub-Saharan 54 

Africa (SSA). This region has one of the youngest populations globally, for instance, 57.6% 55 

of the population in the Democratic Republic of Congo (DRC) and 52% of the population in 56 

Nigeria is under 19 years of age [1, 2]. The tobacco industry targets these young populations 57 

through aggressive marketing strategies, including celebrity endorsements, advertising near 58 

schools and playgrounds, distributing free products, and producing youth-oriented flavors 59 

such as those in tobacco products like shisha (hookah/waterpipe) which were traditionally 60 

uncommon among young people but are increasingly becoming popular in this population. 61 

Additionally, the production of new and emerging tobacco and nicotine products such as e-62 

cigarettes and heated tobacco products (HTPs) present another opportunity for risky behavior. 63 

These trends are attributed to the perception among many adolescents that these products are 64 

'safer' than cigarettes [3–5]. Evidence suggests that in addition to the immediate health risks 65 

associated with the use of these products, adolescents who use e-cigarettes/vape are three 66 

times more likely to have ever smoked combustible cigarettes and twice more likely to be 67 

current smokers [6, 7]. Those who start using e-cigarettes earlier in their adolescence are also 68 

more likely to use cigarettes later in life than those who start using them later [8]. Yet, data 69 

on use the use of these products in Africa remains sparse and policy interventions are also 70 

lagging and are often based on regulation of traditional tobacco products. 71 

All in all, African countries have made commendable efforts to control tobacco and nicotine 72 

use. The majority (44) of the countries in the WHO AFRO region have ratified the 73 

Framework Convention on Tobacco Control (FCTC) [9]. The framework includes provisions 74 

such as promotion of smoke-free environments, implementation of cessation programs, 75 

increased taxation, graphic health warnings and front of package labeling, and regulation on 76 

tobacco advertising, promotion and sponsorship (TAPS). Against, the MPOWER measures, 77 

African countries still have not aligned with several best practice measures such as achieving 78 

the 75% or above raised tobacco taxes [10]. Additionally, less than 35% of African countries 79 

are in complete compliance with bans on TAPS and adherence to smoke-free laws [10]. 80 

Most data on adolescent smoking in SSA are derived from school-based surveys such as the 81 

Global Youth Tobacco Survey (GYTS) and Global School-based Student Health Surveys 82 

(GSHS), which target 13–15-year-olds. However, these studies have notable limitations: they 83 

exclude out-of-school adolescents and do not capture early (i.e., ages 10 years) and late (i.e., 84 

ages 18-19 years) adolescents [11]. Evidence suggests that smoking initiation can occur as 85 

early as 7 years old in some SSA countries [8, 10]. In SSA, a substantial proportion of 86 

children are not enrolled in school, with 20% of those aged 6-11 years, 33% of 12-14 years, 87 

and 48% of 15-17 years currently out of school [11]. Research indicates that out-of-school 88 

youth are more likely to initiate smoking than those who are in school [11, 12]. Furthermore, 89 

there are concerns about social desirability bias in school-based surveys where tobacco use is 90 

prohibited. In some SSA countries such as Kenya, tobacco is the most widely known and 91 

used psychoactive substance among those aged 14 years and younger in primary school [15]. 92 

Additionally, school-based data in many SSA countries is outdated, with the latest GYTS in 93 

Nigeria and DRC conducted in 2008, covering limited areas and missing a significant 94 

proportion of adolescents [14, 15]. In Kenya, the most recent nationally representative survey 95 

on tobacco use among 11-17-year-olds is more than a decade old [18].  While previous 96 
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research on adolescent tobacco use in Sub-Saharan Africa has relied on school-based surveys, 97 

this study adopts a household-level approach to capture a more representative population, 98 

including out-of-school youth. This methodological shift addresses a critical evidence gap, as 99 

the current lack of comprehensive data hinders policymakers' ability to design targeted, 100 

evidence-based tobacco control interventions. 101 

 102 

The DaYTA program seeks to bridge these gaps by conducting a population-based household 103 

survey in the DRC, Kenya, and Nigeria.  This survey will capture data on tobacco and 104 

nicotine product use among adolescents aged 10-17 years, ensuring a comprehensive and 105 

timely assessment of tobacco trends. By focusing on household surveys, this protocol aims to 106 

include out-of-school adolescents and provide nuanced data that can inform evidence-based 107 

policy and intervention strategies for tobacco control in SSA. 108 

Methods and Analysis 109 

Aim 110 

The primary goal of this study is to collect bespoke, nationally representative data in the 111 

DRC, Kenya, and Nigeria on tobacco and nicotine product use among adolescents aged 10 - 112 

17 years, aiming to fill critical evidence gaps and complement existing data. We will address 113 

the following specific research questions: 114 

1. What is the prevalence of tobacco and nicotine product use among adolescents aged 115 

10- 17 years? 116 

2. What are the multi-level (e.g., individual-, household- and environment-level) factors 117 

associated with tobacco and nicotine product use among adolescents? 118 

Design and study population 119 

A nationally representative population-based household survey will be conducted in each of 120 

the three countries. The surveys will focus on adolescents aged 10 - 17 years and their 121 

caretakers. 122 

Eligibility criteria 123 

To be eligible for inclusion, households must have at least one adolescent aged 10 - 17 years. 124 

In this study, a household is defined as a person or group of related or unrelated persons who 125 

live together in the same dwelling unit(s), who acknowledge one adult male or female as the 126 

head of the household, who pool some, or all, of their income and wealth, who consume 127 

certain types of goods and services collectively, mainly housing and food and who are 128 

considered a single unit [17, 18]. Household participation requires consent from the head of 129 

the household. 130 

 131 

An adolescent will be eligible for the study if they are aged 10 - 17 years and are a member of 132 

a participating household. We will exclude adolescents who are unable to consent due to 133 

either refusal or inability to comprehend study information, adolescents who do not have the 134 

capacity to understand the questions being asked, and those with significant physical 135 

disabilities (e.g. hearing and speech impairment) that prevent the interviewer from oral 136 

administration of the surveys.  137 

Study Settings 138 

The survey will be conducted in three SSA countries: the Democratic Republic of Congo 139 

(DRC), Kenya, and Nigeria). The selection of these three countries was informed by several 140 

factors. First, the Tobacco Control Data Initiative (TCDI) [21] identified a gap on nationally 141 

representative data on adolescent tobacco and nicotine use across the region. Second, a rapid 142 

assessment was conducted together with key stakeholders to identify the priorities, data needs 143 

and challenges related to tobacco use among adolescents. Third, the inclusion of anglophone 144 
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(Kenya and Nigeria) and francophone (DRC) countries ensures linguistic and regional 145 

diversity, enhancing the generalizability of findings across different policy environments in 146 

SSA. This three-country approach not only addresses evidence gaps but also facilitates cross-147 

country comparisons of tobacco use patterns and regulatory frameworks. 148 

The DRC is the largest country by land size in SSA. The study will be implemented in 16 149 

randomly sampled from its 26 current provinces. According to DRC’s health pyramid, each 150 

province is divided into health zones (well-defined geographical areas, within the territorial 151 

boundaries of a municipality or territory, with a population of approximately 50,000 to 152 

100,000 inhabitants in rural areas and 150,000 to 200,000 inhabitants in urban areas), and 153 

each health zone into health areas (geographical area with a population of approximately 154 

5,000 inhabitants in rural areas and 10,000 inhabitants in urban areas) [22]. Kenya is a 155 

devolved system of governance made up of 47 county governments. The administrative 156 

structure of the counties comprises sub-counties, wards, and villages. In Kenya, the study will 157 

be implemented in 16 counties, that is, 15 randomly sampled counties and Nairobi which has 158 

been selected with certainty as it is the capital and largest city. On the other hand, Nigeria is 159 

divided into six geopolitical zones based on the 36 states. Each state is divided into Local 160 

Government Areas (LGAs), and the LGAs further divided into localities. The study will be 161 

implemented in 13 states, where 12 will be randomly selected and the Federal Capital 162 

Territory (FCT) will be selected with certainty due to its cultural and ethnic diversity. It also 163 

hosts Abuja which is Nigeria’s administrative and political capital. 164 

Sampling Procedures 165 

In each country, the survey will utilize a multi-stage stratified cluster sample design, with 166 

slight modifications taking into consideration the context of each country. In Kenya and 167 

Nigeria, stratification will be carried out based on the administrative divisions and the 168 

sampling frames will be obtained from the Kenya National Bureau of Statistics (KNBS) and 169 

the National Population Commission (NPC) in Kenya and Nigeria respectively. The lists will 170 

consist of data that allow multi-stage sampling, for example, information on administrative 171 

structures (e.g., Zones/States/Regions/Counties/Provinces, residential areas (Rural/Urban), 172 

and enumeration areas (EA)) and the relevant bodies will also provide maps and where 173 

available the list of households in each EA (cluster) in the selected counties. In the absence of 174 

household listing, household listing will be carried out to identify eligible households. In 175 

DRC, stratification will be carried out based on the health pyramid structure delineated by the 176 

Ministry of Public Health, Hygiene and Prevention into health zones, and health areas. 177 

Avenues/villages within the health area will serve as clusters. The sampling frame will be 178 

obtained from the National Program for Countering Drug Addiction and Toxic Substances 179 

(PNLTC). The health pyramid will serve as the sampling framework and the list and maps 180 

covering the country will be obtained from the National Institute of Statistics (INS). 181 

Household listing will be carried out to identify eligible households. 182 

Sampling strategy for DRC 183 

In the DRC, the first stage will involve stratified random sampling of the provinces. given the 184 

vast size of the country and the constraints of time and financial resources, a stratified 185 

random sampling approach was employed. In the first stage, the 26 provinces were stratified 186 

into six former provinces of the country (1947–1963): Katanga, Kasaï, Léopoldville, 187 

Équateur, Orientale, and Kivu (Figure 1a). This approach ensured a representative selection 188 

and was done in consultation with key stakeholders from the health and education sector in 189 

DRC. Provinces within each stratum share common historical, cultural, and socio-economic 190 

characteristics that may influence behaviours and attitudes toward smoking. In the second 191 

stage, three Health Zones (HZs) (one in an urban area and two in rural areas) will be 192 
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randomly selected in each of these provinces. In the third stage, three Health Areas (HAs) 193 

will be selected in each of the participating HZs. For the fourth stage, in the HAs, one avenue 194 

or village will be selected randomly according if the HA is in the urban areas, or rural areas. 195 

In the fifth stage, in each of these avenues/villages, a proportion of households (and therefore 196 

of one adolescent aged 10 to 17 per household) will be randomly selected and surveyed. This 197 

systematic approach will guarantee a comprehensive and representative coverage of different 198 

geographic strata within the DRC. For consistency across the countries, it is important to note 199 

that avenue or village in DRC will be referred to as EAs like in Kenya and Nigeria. 200 

Sampling Strategy for Kenya 201 

In Kenya, the first sampling stage will involve selecting counties from the county sampling 202 

frame, the selected counties included Nairobi, Kilifi, Mombasa, Marsabit, Meru, Kitui, 203 

Garissa, Nyeri, Kirinyaga, Busia, Migori, Nyamira, Nandi, Laikipia, Turkana, and Trans-204 

Nzoia. Figure 1b shows the distribution sub counties per county. The second stage will 205 

involve random sampling of EAs from the selected counties with a probability proportional to 206 

the size of the sampled counties. The survey team will carry out a household listing operation 207 

in all selected EAs before the start of fieldwork. The household list will serve as the sampling 208 

frame for the third stage of sample selection, where a fixed number of households (30) to be 209 

interviewed will be selected from each EA using a systematic random sampling technique. In 210 

each of the selected households, one adolescent aged 10 to 17 will be interviewed. All 211 

households will be listed prior to sampling and selection of eligible households. In the event, 212 

that some EAs cannot be accessed e.g. due to insecurity, they will be replaced. 213 

Sampling strategy for Nigeria 214 

The sampling strategy in Nigeria is like that of Kenya. The first stage involves selecting 215 

states from the state sampling frame. The selected states were: South West (SW): Lagos and 216 

Ekiti; North East (NE): Yobe and Taraba; South East (SE): Imo and Anambra; North 217 

Central (NC): Benue and Kogi; North West (NW): Kano and Jigawa; and South South 218 

(SS): Cross River and Edo (Figure 1c). The second stage involves randomly sampling EAs 219 

from the selected states and finally selecting a fixed number of households (30) from the 220 

selected EAs in each state. Population density and rural urban balance will be accounted for 221 

during the sampling design through stratification of the sampling frame by residence 222 

(urban/rural) prior to EA selection. This will ensure proportional representation of both 223 

settings in the final sample. Additionally, post-stratification adjustments will be incorporated 224 

during weighting to align with population distributions across urban and rural areas. 225 

Participant recruitment 226 

The survey team will conduct a household listing within the selected EAs working closely 227 

with the local and community leaders/representatives to demarcate EA boundaries. Within 228 

these boundaries each household will be visited to identify if there is an adolescent aged 10-229 

17 years living in the house who is available to participate in the survey. This process will 230 

establish a sampling frame from which eligible households will be randomly selected for 231 

inclusion. The survey teams will obtain consent from the head or acting head of the randomly 232 

selected household prior to administering the household survey. During the household 233 

survey, a household roster will be populated, and all eligible adolescents within the 234 

household will be identified. In households with more than one eligible adolescent, one will 235 

be randomly selected for participation in the study. Parental consent and adolescent assent 236 

will be sought prior to administering the adolescent survey questionnaire. For emancipated 237 

minors (those living independently from parents and competent to make their own decisions), 238 
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consent will be sought directly from the adolescent prior to the questionnaires being 239 

administered. 240 

Sample size calculations 241 

Sample size calculations will adhere to established methodologies tailored to each country. 242 

The United Nations (UN)'s formula for prevalence studies [23] will guide sample size 243 

computation in Kenya and Nigeria, while the DRC’s formula will be adapted from the 244 

Multiple Indicator Cluster Survey (MICS)-Palu RDC 2017–2018 [1], with a confidence level 245 

of 95% for all the countries. The sample design effect will be set at 2 for Kenya, 2.5 for 246 

Nigeria, and 1.5 for the DRC, and considering non-response rate of 10% for Kenya and the 247 

DRC [24], and 20% for Nigeria. The estimated level of tobacco prevalence for the countries 248 

are based on each country's most recent estimates from recent studies. The adolescent 249 

population proportions are estimated based on national statistics from both countries and are 250 

20.45% for Kenya [25], 17.9% for Nigeria [26], and 23% for the DRC [17]. The average 251 

household size is 3.9[25], 4.7 [26], and 5.25 [1] for Kenya, Nigeria, and the DRC, 252 

respectively. This will result in a nationally representative samples of 6,701 adolescents in 253 

Kenya, 4,803 adolescents in the DRC, and 7,948 adolescents in Nigeria. 254 

Questionnaire development process 255 

The DaYTA standardized questionnaire (Supplementary Table 1) was developed through 256 

intensive review of literature, drawing insights from internationally recognized survey tools 257 

such as the CDC National Youth Tobacco Survey (NYTS) [27]; The GYTS [28]; Global 258 

Adult Tobacco Survey (GATS) [29]; ASH Smoke free Great Britain Youth Survey (ASH-Y) 259 

[30]; International Tobacco Control (ITC)-Youth Surveys [30]; WHO Tobacco Questions for 260 

Surveys of Youth (TQS-Youth) [31]. This review process was complemented by 261 

consultations with key country stakeholders (Figure 2), involving one-on-one interviews to 262 

understand their data needs and priorities for decision-making. Stakeholder input guided the 263 

questionnaire drafting process, culminating in country-level workshops where the 264 

questionnaire was presented and refined based on feedback from local stakeholders. A cross-265 

country workshop further ensured the relevance and appropriateness across the three 266 

participating countries. The questionnaires underwent rigorous field testing before 267 

finalization and use. 268 

 269 

The household questionnaire will be administered to the consenting head of household or 270 

acting head of household and consists of two distinct modules focusing on demographics and 271 

socio-economic status. The first module, a household roster, will collect demographic details 272 

including sex, age, income, disability status, marital status, health insurance cover and 273 

education of the de facto members of the household. The second module will collect 274 

information on household characteristics pertinent to socio-economic assessment such as 275 

sources of drinking water, access to sanitation and cooking facilities, housing structure and 276 

materials, and ownership of assets. 277 

The adolescent questionnaire will be administered to participating adolescents and includes 278 

12 modules aimed at collecting socio-demographic characteristics, tobacco and nicotine 279 

product use behaviors, and multi-level (e.g., individual-, household- and environment-level) 280 

factors associated with tobacco use and nicotine products. The questionnaire will cover the 281 

following: 282 

● Socio-demographic characteristics such as age, sex, school year (if in school), average 283 

weekly spending money, in-school/ out-of-school, parents/guardians/other family 284 

members’ tobacco use histories, and tobacco use amongst close friends; functional 285 

difficulties i.e. vision, mobility, cognition remembering, self-care and communication.  286 
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● Use of smoked tobacco (manufactured/factory-made cigarettes, roll-your-own 287 

(RYO)/hand-rolled cigarettes, shisha/waterpipe/hookah, and other smoked tobacco 288 

products e.g. cigars, cheroots, cigarillos), heated tobacco products, smokeless tobacco 289 

(chewing tobacco such as tobacco leaf, tobacco leaf, and lime; kuber, applying 290 

tobacco such as tobacco toothpaste-dentobac etc.; tobacco tooth powder-lal, etc.; 291 

snuff), electronic cigarettes, and nicotine pouches. For each product, or product type, 292 

we will collect information including quantity, frequency, dependency, age of 293 

initiation, where they smoke, and with whom, and access (how they access, where and 294 

for how much) 295 

● Knowledge, attitudes, perceptions, and intentions regarding tobacco use and its 296 

consequences including exposure to tobacco advertising, promotion or sponsorship, 297 

and exposure to anti-tobacco messages. 298 

● Information on cessation of tobacco use (for those using tobacco products), and 299 

second-hand exposure to tobacco smoke within the home and in indoor and outdoor 300 

public places. 301 

Translations and back translations of study documents 302 

Translations and back-translations of survey tools and consent/assent forms will be conducted 303 

to ensure linguistic accuracy and to maintain the integrity of the content. First, the survey 304 

tools and consent/assent forms will be translated from English into the identified language(s) 305 

by a professional translator who is a native speaker. Subsequently, a different native speaker 306 

of the language(s) will perform a back translation, without prior knowledge of the original 307 

text, to verify that the intended meanings were preserved and accurately presented. 308 

Instruments will be harmonized to ensure consistency and coherence in the textual content 309 

across all survey materials. 310 

Data collection process 311 

Prior to data collection, field interviewers will be recruited and selected based on their level 312 

of education, prior data collection experience, proficiency in the common national and local 313 

languages, and familiarity with the selected study areas. The training will consist of 314 

comprehensive sessions on the survey objectives, survey tools, data collection techniques, 315 

quantitative research, ethical considerations, and safeguarding on protecting people’s health, 316 

wellbeing, and human rights. Additional sessions on conducting household listing exercises 317 

and understanding the harms of using tobacco and nicotine products will also be given. All 318 

field interviewers will be required to attend all sessions, and participate in mock interviews 319 

and role plays to demonstrate their understanding of the study, the study questions and ethical 320 

considerations. 321 

 322 

Data will be collected by trained field interviewers with prior experience working with 323 

similar surveys and who possess knowledge of the local context and selected languages in 324 

each country. Experienced researchers will supervise the data collection process. Data 325 

collection will be done in person using interviewer-administered electronic questionnaires 326 

programmed in Survey CTO on tablets. Data will be transmitted to online secure servers for 327 

storage after all quality checks are completed. Interviews with adolescents will be done in a 328 

private setting to avoid interference from parents or caregivers. During the consenting 329 

process parents will be informed about the topics that will be discussed with the adolescents 330 

and advised not to interfere once consent is given. Interviewers will be advised to end the 331 

interview if privacy cannot be maintained. 332 

 333 

To ensure improved data quality, an electronic questionnaire will include appropriate skip-334 

logic patterns will be programmed into the electronic data collection devices and spot checks 335 



8 

 

will be conducted on at least 5% of the sample to verify data accuracy. Field interviewers will 336 

ensure that every question has been asked and that responses are recorded clearly and 337 

accurately before completing each interview. Regular data validation and verification checks 338 

will also be run on all the data collected using a syntax script to ensure completeness, 339 

correctness, and consistency. Supervisors will maintain regular communication with the 340 

central coordination team to discuss progress and address any operational challenges, 341 

facilitating adjustments to the data collection process as needed. 342 

Data management 343 

The data will be collected using the offline module and will be uploaded onto a secure server 344 

using internet connectivity or mobile data. Backup of the data will remain on the tablets until 345 

the end of field activities. Data transmitted to the central servers will be password protected 346 

to allow access to only authorized users. Households and individuals who have consented to 347 

participate in the study will be assigned a unique study identification number. This 348 

identification number will be associated with all participant's data that is collected, entered, 349 

and analyzed for the study. To ensure confidentiality, all personal identifiers (name, identity 350 

numbers, phone numbers and places of residence) collected during data collection or for 351 

recruitment procedures will be removed from analytical datasets before any data is shared or 352 

used in analysis. The raw data will be cleaned and transformed as needed for the statistical 353 

analysis. The codes for this purpose will be written in do-files from STATA or R-scripts, to 354 

allow traceability and verification of the cleaning operations carried out. This process will 355 

involve identifying and addressing missing values, outliers, responses coded as ‘other’ and 356 

any data inconsistencies. With the clean data, we shall produce detailed reports with 357 

completed tables on different variables as well as a more condensed summary of the results. 358 

Statistical analysis 359 

Descriptive statistics will be used to explore the prevalence and distribution of tobacco use 360 

among adolescents at the country and county/province/state levels, including disaggregation 361 

by variables of interest such as sex, in-school/out-of-school, rural/urban, and socioeconomic 362 

differences, and other household- or person-level characteristics. Survey weighted 363 

proportions and percentages, means, medians, and standard deviations of variables will also 364 

be computed and presented. Visualization techniques such as graphs and charts will be used 365 

to represent the variables of interest and results of the analysis to help in communicating key 366 

findings and insights effectively. 367 

 368 

The analysis of product use will begin with a broad assessment of overall usage, followed by 369 

disaggregation into specific product categories. Initially, we will identify users of any tobacco 370 

and/or nicotine products. This will include those who use both tobacco and nicotine products. 371 

We will then differentiate between users of tobacco products and those using nicotine 372 

products, acknowledging that some tobacco users may also be classified as nicotine users. 373 

Further disaggregation will include separate analyses for smoked tobacco, smokeless tobacco, 374 

cigarette use, and each individual product. This approach will allow us to capture usage 375 

patterns across all relevant product categories.  376 

 377 

Since the survey is a multi-stage stratified cluster sample, initial sampling weights will be 378 

calculated by multiplying the inverse of the probability of selection at each stage of the 379 

sampling plan. Adjustments to the weight will be made to account for non-response and 380 

calibration adjustment factors and thus, final weights will be computed by multiplying the 381 

initial weights, the non-response adjustment factor, and the calibration or post-stratification 382 

factor for each sampled unit. The final weights will be normalized to match population totals. 383 
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Survey weighted multivariable models (i.e., logistic regression) will be fitted to estimate 384 

adjusted odds ratios for the relationships between tobacco use with other explanatory 385 

variables such as age at initiation, smoking cessation attempts, the intensity of tobacco 386 

use(quantity consumed), frequency of use and type of the tobacco product; while controlling 387 

for individual factors (e.g., age, sex, ethnicity, education level, knowledge/perceptions about 388 

tobacco products), household factors (e.g., household size, family structure, wealth index) 389 

and environment-level factors (e.g., residence (rural/urban), geographical location 390 

(region/county/state), exposure to tobacco advertising, access to the products). Confounding 391 

will be addressed by including theoretically relevant and evidence-based covariates in the 392 

multivariable logistic regression models. Variables will be selected based on prior literature, 393 

domain knowledge, and bivariate associations with the outcome. Where appropriate, variable 394 

selection methods (e.g., stepwise or LASSO regression) may also be applied to identify key 395 

predictors while avoiding overfitting. The final models will adjust for individual-, household-396 

, and environmental-level covariates to control for potential confounders. These statistical 397 

techniques will account for the sampling design (stratification and clustering) and the 398 

computed sampling weights. 399 

 400 

Discussion 401 

The study seeks to fill critical gaps in knowledge regarding tobacco use among adolescents 402 

aged 10-17 years in three SSA countries: the DRC, Kenya, and Nigeria. 403 

The findings from the study have the potential to significantly influence both policy and 404 

public health initiatives related to adolescent tobacco use in the DRC, Kenya, and Nigeria. 405 

Specifically, the evidence will inform policies such as stricter enforcement of age-restricted 406 

sales, taxation of nicotine products, and school- and community-based prevention programs 407 

targeting adolescents.  To enable this, the study findings will be communicated at multiple 408 

levels to ensure broad impact and engagements with the stakeholders in the tobacco control 409 

space across the DRC, Kenya, and Nigeria. We will engage with diverse stakeholders 410 

including Ministries of Health, program managers, community and youth representatives, 411 

advocacy groups, civil society groups, and non-governmental organizations. 412 

At the end of the study, a stakeholders meeting will be organized to share the findings with 413 

the DaYTA teams and stakeholders. Country-level dissemination meetings will also be 414 

conducted to engage stakeholders in strategy sessions, discuss actionable next steps, and 415 

disseminate key findings from the study report. Additionally, the study findings will be 416 

disseminated through peer-reviewed journal publications, and scientific conferences and 417 

made accessible on the Tobacco Control Data Initiative (TCDI) dashboard, 418 

https://tobaccocontroldata.org. 419 

Strengths of the study 420 

The three study countries (DRC, Kenya, and Nigeria) are diverse in terms of ethnic, 421 

linguistic, ecological, environmental, religious, and other contexts, representing the East, 422 

Central, and Western regions of Africa. This diversity offers a novel empirical contribution 423 

by examining a range of distinct but independent dimensions of field operations. These 424 

dimensions include not only data collection and capacity but also the challenges and 425 

experiences of conducting surveys, as well as vital questions of context and diversity. Future 426 

studies could benefit, explore, and compare alternative methodologies in terms of coverage, 427 

mode of data collection, frequency, geographical detail, response rate, quality, cost, required 428 

resources, and timeliness. Additionally, another major strength of the study is the inclusion of 429 

out-of-school adolescents and collecting household-level data. This study will ensure 430 

representation of out-of-school adolescents, who face higher tobacco use risk yet remain 431 
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underrepresented in which are often overlooked in current tobacco control research. The 432 

comprehensive examination of different types of tobacco and nicotine products will also 433 

provide a detailed picture of tobacco and nicotine use by adolescents aged 10 to 17 years 434 

across various demographics. 435 

Study limitations 436 

While this study is designed to maximize, reach, and impact, there are inherent limitations to 437 

be acknowledged. First, despite the intention to conduct a nationwide survey, logistical 438 

challenges could impede access to certain remote and crisis-affected areas, potentially leading 439 

to data representation biases. To mitigate this, the teams will work in collaboration with the 440 

necessary national statistical institutions to ensure that any replacements made are 441 

proportional and representative of the original sampled EAs.  Secondly, reliance on self-442 

reported information introduces the risk of biases, as participants might misreport their 443 

tobacco use due to social desirability and recall errors. To address this, interviews were only 444 

conducted when privacy was assured. Before and during the interviews, field interviewers 445 

also reassured the adolescents of confidentiality. Additionally, several questions within the 446 

questionnaires were adapted from internationally recognized and validated tools. All the 447 

countries further conducted a pilot exercise to ensure the reliability and validity of the survey 448 

tools before the main data collection. 449 

Feasibility and logistical considerations 450 

Implementing a survey of this magnitude requires careful consideration of feasibility, and 451 

logistical challenges and potential barriers. The success of such a survey hinge on meticulous 452 

planning and allocation of substantial resources. Securing the cooperation of local 453 

communities, and managing the nationwide survey, in diverse settings can pose significant 454 

challenges such as a lack of sufficient initial buy-in from key stakeholders. To mitigate this, 455 

we conducted country-specific assessments where we established that government officials 456 

and other key stakeholders were concerned about youth and the lack of adolescent data. We 457 

also conducted cross-country workshops to validate this concern and to gather more 458 

information. As is possible with all political engagements, shifting priorities and/or shifts in 459 

government positions or political instability may lead to what began as strong initial buy-in 460 

shifting to less buy-in and engagement or hindering implementation. The program will 461 

continue to work closely with the government to ensure they continue to provide feedback at 462 

each stage of the research, provide national and local context for intervention activities, 463 

ensure cultural sensitivity in data collection, and guide dissemination activities. We hope that 464 

this will sustain high-level political buy-in. Cementing strong relationships with government 465 

ministries and institutions, institutions and other key stakeholders is also critical to ensuring 466 

high levels of trust in the data created, curated, and shared through this program. 467 

Another challenge is the insecurity in certain areas that may hinder data collection and pose a 468 

significant risk to the field teams and investigators. Such areas were identified in 469 

collaboration with local authorities and relevant bodies, and they were removed prior to the 470 

selection of EAs. It may also be difficult to gain access to some of the selected EAs. This 471 

obstacle will be addressed through robust community mobilization strategies and the 472 

engagement of relevant local authorities to facilitate smooth operations and ensure the 473 

validity of the collected data. Additionally, sample size calculations will consider a 10% to 474 

20% non-response rate to ensure sufficient statistical power, as highlighted in the sampling 475 

strategy. 476 

Further research directions 477 
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The study lays the groundwork for future longitudinal studies aimed at tracking changes in 478 

tobacco use patterns over time among adolescents. Subsequent research could delve into 479 

evaluating the effectiveness of targeted anti-tobacco interventions that are informed by the 480 

data collected through this survey. Additionally, qualitative studies could unpack life 481 

experiences or contextual factors that shape tobacco and nicotine product use behaviors. 482 

Replicating this study in other regions could provide a broader perspective on youth tobacco 483 

use, contributing to a more comprehensive foundation for global health interventions aimed 484 

at curbing tobacco use among young populations. 485 

Conclusion 486 

This study protocol outlines a structured and strategic approach to investigating tobacco use 487 

among African adolescents. Despite the limitations, the strength of the study lies in its 488 

comprehensive designs and potential to impact public health policy such as national tobacco 489 

control laws and frameworks significantly. Additionally, the inclusion of out-of-school 490 

adolescents and household-based data collection provide a detailed picture of tobacco and 491 

nicotine use among adolescents. The study will also provide an opportunity to delve deeper 492 

into the use of new and emerging tobacco and nicotine products in SAA. By advancing this 493 

study, the researchers aim to equip stakeholders with the data necessary to develop effective, 494 

sustainable, and culturally sensitive anti-tobacco interventions tailored to youth populations 495 

across Africa.  496 

Ethics and Dissemination 497 

Each country obtained ethical approval from the relevant national ethical bodies. In DRC, 498 

ethical approval (001/DIR/RISD/2024) was received from the National Health Ethics 499 

Committee. In Kenya, ethical approval (P1570/2023) was received from AMREF Health 500 

Africa’s Research Ethics and Scientific Review Committee (ESRC) and a research license 501 

(NACOSTI/P/24/32385) from the National Commission for Science, Technology and 502 

Innovation (NACOSTI). In Nigeria, ethical approval (01/01/2007 – 19/01/2024) was received 503 

from the National Health Research Ethics Committee of Nigeria (MNHREC). Each country 504 

sought out additional approvals where necessary. All countries adhered to the Principles of 505 

Ethics in Research including seeking informed consent and assent at various stages. Prior to 506 

the household questionnaires being administered, informed consent was sought from the head 507 

or acting head of household. Informed consent was also sought from the adolescents’ parent 508 

or guardian and assent was sought from the selected adolescent prior to administering the 509 

individual questionnaire. At the end of the interview, adolescents were also debriefed on the 510 

harmful effects of tobacco and nicotine product use. 511 

 Each country sought out additional approvals where necessary. The study findings will be 512 

disseminated among all relevant stakeholders at national and international levels including 513 

workshops and conferences. 514 

List of abbreviations 515 

ASH-Y ASH Smoke free Great Britain Youth survey (ASH-Y) 516 

CDC NYTS Centers for Disease Control and Prevention National Youth Tobacco Survey 517 

DaYTA Data on Youth and Tobacco in Africa 518 

DRC  Democratic Republic of Congo 519 

EA  Enumeration Area 520 

FCT  Federal Capital Territory 521 

GATS  Global Adult Tobacco Survey 522 

GSHS  Global School-based Student Health Survey 523 

GYTS  Global Youth Tobacco Survey 524 



12 

 

INS  National Institute of Statistics 525 

ITC-Youth International Tobacco Control (ITC)-Youth Surveys 526 

KNBS  Kenya National Bureau of Statistics 527 

MICS  Multiple Indicator Cluster Survey 528 

SSA  Sub Saharan Africa 529 

NPC  National Population Commission 530 

PNLTC National Program for the Fight against Drug Addiction and Toxic Substances 531 

RYO  Roll-your-own 532 

TAPS  Tobacco Advertisement, Promotion, and Sponsorship 533 

TCDI  Tobacco Control Data Initiative 534 

UN  United Nations 535 

WHO TQS World Health Organization Tobacco Questions for Surveys of Youth 536 
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