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Abstract: Substance use is a growing problem among young people in sub-Saharan Africa; tobacco use is the 

dominant one among these practices. The aim was to analyse prevalence rates and determinants for cigarette 

smoking of school-attending adolescents in the capital, Bissau, Guinea-Bissau. In June 2017, a survey 

questionnaire was implemented in 16 schools among adolescents aged 14–19 (52% girls). The Chi-square 

(p<0.05) and odds ratios (OR) were calculated with 95% confidence intervals (CI). Potential explanatory 

variables for the dependent variables were introduced into a multinomial logistic regression model, and p-

values were transformed to LogWorth values. The prevalence of lifetime smoking experience among 1,845 

participants was 14.8%; 6.5% were current users, and 2.2% were daily smokers. The most significant 

determinants for cigarette smoking included having friends who smoke, being a boy, attending a private 

school, smoking initiation at a young age, other substance use and violent behaviour. It is imperative to initiate 

preventive actions against smoking and other use of tobacco in Guinea-Bissau. Considering the significant 

impact of the peer group, policymakers need to engage young people in developing primary prevention 

strategies to curb the use of tobacco and other substances. 

Keywords: Africa; South of the Sahara; tobacco; surveys and questionnaires; socioeconomic factors; 

adolescents health; peer influence; health risk behaviours; social determinants of health; exposure 

to violence 

 

1. Introduction 

Since 1990, a decrease in the global prevalence of tobacco smoking has been reported; however, 

due to population growth, the number of smokers has increased in many countries; it is estimated 

that more than 1 in 7 adults are current smokers, that is, more than one billion [1]. The age-

standardised prevalence of current tobacco smoking (<30 days) for 15 years and older was 6.6% 

among females and 32.7% among males; in sub-Saharan Africa (SSA), 17.5% of males were current 

smokers and 2.9% of females. According to WHO [2], the prevalence rates for smoking cigarettes 

among individuals 15 years and older are estimated to decrease in the period 2000 to 2025 in most 

parts of the world, while no change is projected in the WHO African and East Mediterranean regions 

with associated health implications for the smokers and the society at large. 

Tobacco (smoked, second-hand, and chewing) is estimated to have killed about 8.7 million 

people in 2019 [3]. Tobacco use is a significant risk factor for attributable morbidity for both sexes; 

tobacco ranked first as an attributable risk factor for the death of males and fourth for females. 

Lifelong nondaily smokers have higher mortality risks than never smokers, while daily smokers have 

a significantly increased risk of death from all causes [4–6]. Many of these deaths were caused by 

non-communicable diseases (NCDs), such as cancers, cardiovascular diseases, chronic respiratory 
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diseases, and diabetes. In low-income countries, NCDs are responsible for more than 2 in 3 deaths 

[7]. In addition to the risk of increasing NCD prevalence, cigarette smoking contributes to the 

progression of communicable diseases, including HIV/AIDS and tuberculosis [4,8].  

Interventions to reduce the number of deaths caused by NCD, as aimed for in Sustainable 

Development Goal (SDG) 3.4, need to be context-specific and include tobacco control measures [9]. 

The WHO introduced the Framework Convention on Tobacco Control (FCTC) in 2003, which 

supports countries in building anti-tobacco legislation [10]. In total, 43 out of 46 countries in SSA have 

signed, ratified or acceded to the framework [11]. Nonetheless, good intentions have not been 

followed by practical implementation, often hampered by actions of the tobacco industry targeting 

key policymakers, e.g., with financial incentives, and implementing the FCTC has been slow and 

fragmented [11]. Guinea-Bissau ratified the FCTC in 2008 and signed the Protocol to Eliminate Illicit 

Trade in Tobacco Products (PEITTP) in 2014 [11]. Nonetheless, the WHO has little data about 

smoking habits in Guinea-Bissau [7]. Further, it belongs to West African countries that apply minimal 

taxation on tobacco [12], legislation aiming to restrict tobacco use is lacking [13,14], and no national 

anti-tobacco health communication campaign has been reported in the period 2010–2020 [15].  

Here, we aimed to analyse the prevalence of lifetime, current and daily smoking among in-

school adolescents in Bissau, the capital of Guinea-Bissau, and identify determinants for smoking 

cigarettes in the setting. We raise the following questions: How do the prevalence rates and 

determinants for smoking cigarettes compare to other settings in SSA and elsewhere? What 

difference, if any, is there between determinants for lifetime and daily smoking? Finally, what 

preventive actions are feasible for Guinea-Bissau based on our findings? 

1.1. Prevalence of Cigarette Smoking in Africa  

Prevalence rates of cigarette smoking vary across continents, within world regions and 

countries, and among population groups [1,7,16]. According to the most recent data from the Global 

Youth Tobacco Survey (GYTS), including 143 countries, out of which 30 belong to the WHO African 

region, the global prevalence rate of cigarette smoking for in-school adolescents (13–15 years) at least 

once within the last 30 days (current users) was 11.3% for boys and 6.1% for girls [17]. Based on at 

least one survey in 2010–2018, comparable prevalence rates for the African region were 8.6% and 

3.7% for boys and girls, respectively, and in Europe, 10.6% for boys and 9,0% for girls. Among the 

world regions, the African region had the lowest prevalence rates of cigarette smoking for both girls 

and boys. 

GYTS provide information about the prevalence of cigarette smoking among in-school 

adolescents aged 13-15 in the WHO African region. Analysis of GYTS data from 2003 in Addis Ababa 

found that 4.5% of males and 1% of females were current smokers, and boys had more than a four-

fold increase in odds of being current smokers compared to girls [18]. A study using GYTS data from 

2006–2009 in nine West African countries found that the prevalence of adolescents’ lifetime smoking 

ranged from 5% in Ghana to 24% in the Ivory Coast [19]. In another study using data from GYTS 

2014–2017 from nine sub-Saharan countries, the current cigarette use of adolescents ranged from 1.0% 

in Tanzania to 15.4% in Seychelles [20]. In all the countries, cigarette smoking prevalence was greater 

among males than females; among ever smokers in Tanzania, Ghana, and Sierra Leone, more than 

20% initiated smoking at eight years, and in all countries, more than 75% had initiated smoking before 

15 years. 

Irrespective of the great inter-country variations in prevalence rates for adolescents smoking 

cigarettes, studies from SSA show consistently higher prevalence rates for boys than girls. Also, an 

analysis of the 2006-2011 GYTS data from 29 African countries reported that those exposed to second-

hand smoking at home were more prone to cigarette smoking, and their susceptibility to start 

cigarette smoking was higher than for those exposed in public places [21]. Further, a systemic review 

and meta-analysis found that among school-going adolescents in East Africa, the pooled prevalence 

of current smoking was 9.0%; factors contributing to adolescent cigarette smoking included being a 

male, higher age, peer influence, perception of risks, access to anti-smoking messages and marketing 

issues [22]. 
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1.2. Background to the Study 

Information on prevalence rates for cigarette smoking among adults and adolescents in Guinea-

Bissau is limited. Due to a lack of data, Guinea-Bissau was not included in calculations for the WHO 

Global Report on Trends in Prevalence of Tobacco Smoking 2000-2025 [2]. In the Global Burden of 

Disease Study (GBD) 2019, the age-standardised prevalence rates of current smoking of tobacco in 

the country (all forms included) for 15 years and older was estimated to be 8.46% for males and 1.07% 

for females; no data source was provided [1]. The most recent data come from the Unicef Multiple 

Indicator Cluster Survey (MICS) 2018/2019 on current cigarette smoking among individuals aged 15-

49, with prevalence rates that are higher for males than those reported from the GBD study (10.4%) 

but lower for females (0.2%) [23]. The only available data on adolescents smoking cigarettes for 

Guinea-Bissau that we identified stem from the 2008 GYTS. The lifetime prevalence rate of cigarette 

smoking among in-school adolescents aged 13–15 was 5.4% (7.7% for boys and 3,0% for girls), while 

5.1% were current smokers of cigarettes (7.2% and 3.0%, respectively) [24].  

The theoretical perspective of the research is guided by the Planet Youth model and the 

assumption that the social conditions contributing to adolescent substance use originate from 

multifaceted and intricate sources [25]. Further, context-based evidence on protective and risk factors 

related to the peer group, family, school and leisure time lays a foundation for community-based 

preventive actions [26,27]. The model effectively reduces consumption by addressing various factors 

contributing to adolescent substance use [28–30]. 

1.3. Aims of the Study 

Here, in line with the approach of Planet Youth, we intended to lay the foundation for data-

driven preventive actions against cigarette smoking in Guinea-Bissau, which lacks data and 

legislation on tobacco use, a situation linked to political instability [31–33]. In recent years, Guinea-

Bissau has been plagued by being a transit hub for the trafficking of drugs, coups and frequent 

changes of government [34–36]. 

2. Materials and Methods 

2.1. Study Area 

The study was conducted in Bissau, the capital of the Republic of Guinea-Bissau. The country 

covers 36,125 km2 on the west coast of Africa on a latitude of 12° North, with neighbouring Senegal 

and The Gambia to the north and the Republic of Guinea (Conakry) to the south. The Human 

Development Index 2021/2022 ranks Guinea-Bissau 177 out of 191 countries [37]. Poverty is 

pervasive, with about 70% of the population living on less than US$2 a day [38]. 

2.2. Study Population 

The population of Guinea-Bissau is estimated at 1.9 million; 42% are between 0–14 years, and 

32% are young people aged 10–24 [39]. At the time of the survey, the population in Bissau was 

estimated to be just less than half a million, with adolescents aged 14–19 being about one-quarter [40]. 

About twenty ethnic languages are spoken in the country, while 11–14% speak the official language, 

Portuguese, the language of education, most of whom belong to Bissau’s educated elite [41]. 

Portuguese-based Kriol is a language for interethnic communication. Almost half of the population 

adheres to the Islamic religion, about one-fifth to Christianity, and one-third to African religions. 

2.3. Study Setting 

Among Bissau-Guinean 6–11-year-old children, about 44% are out of school, and slightly less 

than one-third begin school at the correct age [42]. For young, 41% of females and 55% of males have 

completed primary school [43]. Repeated and extended teacher strikes have affected public schools 

badly in recent years. For instance, in 2016–2017, the academic year of data collection for this study, 
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46% of teaching time was lost in public schools; in 2015–2016, the loss was 65% [44]. Further, parental 

education influences attendance at public or private schools, and overage attendance is common [45].  

2.4. Data Source 

Planet Youth is an evidence-based international programme initiated by the Icelandic Centre for 

Social Research and Analysis (ICSRA) to decrease the likelihood of substance use among young 

people in Iceland [25]. The questions and survey build on the approach used by other extensive 

surveys among adolescents on their substance usage, such as the European School Survey Project on 

Alcohol and Other Drugs [46], Health Behaviour in School-Aged Children [47], and Monitoring the 

Future in the United States [48]. A multidisciplinary team of professionals within ICSRA and Planet 

Youth collaboration has developed and refined the survey questionnaire over the years, currently 

implemented in hundreds of communities on five continents [49]. While aiming to improve 

preventive work for adolescents, focusing on tobacco, alcohol and other drugs, the survey includes 

questions on participants’ socioeconomic background, health and wellbeing, family, peers, school 

and leisure activities [25,50]. 

The survey questionnaire was translated into Portuguese and pilot-tested in three classes in one 

public school, targeting in-class students aged 15–16. The aim was to adapt the questionnaire to the 

context of adolescents in Bissau, assess their degree of difficulty in giving a response, and evaluate 

how long time it would take them to complete it. Subsequently, the wording of some of the survey 

questions was revised, and those judged to be of least relevance for Bissau-Guinean adolescents were 

excluded to give the participants more time to complete the survey within the allocated 90 minutes 

(two classroom sessions) in each of the participating schools. The final questionnaire included 312 

questions divided into 77 main themes. 

2.5. Data Collection 

The data collection was conducted in Bissau from 7 to 29 June 2017 and followed a distinct and 

well-established methodology by ICSRA [51]. The sample size was calculated with a power of 95% 

and a 0.05 margin of error to detect differences between two equal-sized populations; the minimum 

sample size was 385 participants. As most schools lacked electronic class registers, the research team 

created one in Excel that included classes in 17 schools (12 public and five private) in which at least 

one-third of the students were within the target age group of 15–16 years. The specially compiled 

Excel file included 4,470 students enrolled in 116 classes in grades 7-10, or about 20% of the 

approximately 24,000 students who were projected to have been enrolled in Bissau at the time. Each 

class in the Excel file was assigned a computer-generated random number, sorted in ascending order 

to select which classes should be invited to participate, aiming to reach at least a cumulative number 

of 2,000 survey participants. When the data collection had started, one private school decided not to 

participate for practical reasons. From this specially designed Excel file, 2,110 (47.2%) students 

participated in the survey. As classes are characterised by mixed age groups and many over-age 

students, the final sample included students aged 14–19. 

The randomly selected classes were organised by school and teaching session (morning or 

afternoon) to implement the survey simultaneously in each school and cause minimal disruption. 

The date of survey implementation was agreed upon with the head teacher, the two contact persons 

in each school, and the teachers in those classes who had been randomly selected to participate. At 

the beginning of each class session, the research team introduced the survey to the students together 

with head teachers and teachers. Examples of how to fill in responses in the different question formats 

were given on the blackboard; in case of difficulties, the authors/instructors advised the students as 

requested while taking care not to influence them or observe their final response. Afterwards, the 

students said they had enjoyed the experience and found it easy to fill in their answers. After 

completing the survey, within 60–90 minutes, the students put the anonymous questionnaire into a 

provided envelope without any personal identifier, sealed it, and delivered it to the attending 

teachers and the authors. 
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2.6. Measures for Dependent Variables 

The questionnaire used in Bissau included two questions on participant’s usage of cigarettes. 

The first was “How often have you smoked cigarettes in your lifetime?” with seven response 

alternatives from never to gradually increasing the number from once or twice to 40 times or more. 

Lifetime smoking experience was defined as having smoked at least 1-2 times and recoded to 1; those 

with no experience were recoded to 0. The second question addressed the current and daily usage of 

cigarettes: “How much have you smoked, on average, during the last 30 days?” It had seven response 

alternatives, from none to gradually increasing the number of weekly or daily cigarettes. Current 

smoking was defined as at least one cigarette <30 days and daily smoking reporting at least 1-5 

cigarettes daily; the two variables, respectively, were recoded to 1 for those with the experience and 

0 for those with no experience. 

2.7. Statistical Analysis 

ICSRA at Reykjavík University scanned the forms and digitised the data for statistical analysis 

in JMP Pro 16.3 (SAS Institute Inc., Cary, NC). Out of 2,110 questionnaires handed in by participants, 

2,039 (96.7%) were successfully digitised and made up the total number of adolescents who 

participated in the survey; reasons for exclusion included, for instance, forms without usable 

information, non-adherence to the questionnaire format and incompatible answers. Initially, 

descriptive statistics were conducted on all the study variables and widely disseminated to 

participating schools and national policymakers [52]. Missing values were excluded in the 

calculations for descriptive statistics and bivariate analysis. Both the dependent and explanatory 

variables were then recoded to a nominal variable (exposed to the experience=1; not exposed to the 

experience=0) for contingency analysis (log-likelihood function) to identify significant explanatory 

variables for the dependent variables “lifetime cigarette smoking” and “daily cigarette smoking”. 

The Chi-square test was used (p<0.05) to find significant associations, and odds ratios (OR) were 

calculated with 95% confidence intervals (CI) to evaluate the quantity of that association. Potential 

explanatory variables for the dependent variables were then introduced into a multinomial logistic 

regression model that creates a coding system that accommodates missing values in effects [53]. Non-

significant variables (p-value 0.05 or higher) were gradually removed from the model, and RSquare 

(R2) was calculated for the final model. To graphically evaluate the effect sizes for significant 

explanatory variables with very small p-values, these were transformed to the LogWorth (–log10(p-

value)) scale. The larger the LogWorth value, the stronger the effect of the variable in the model 

[53,54]. 

2.8. Ethics 

Most participants were aged 14–17 and classified as children per the Convention on the Rights 

of the Child (CRC) [55]. CRC highlights children’s right to express an opinion on their situation (Art. 

12) and participate as appropriate for their age (Art. 3, 5, and 12). Scholars have highlighted the risk 

that parental consent requirements in research with children might contribute to biased data and low 

response rates [56,57]. Others have called for socio-culturally responsive ethics reviews [58,59]. 

Considering the students’ mature age as children and the study’s setting, pre-parental approval was 

not sought; the adolescents decided to participate in the survey without any personal identifiers. 

The Minister of Education approved the study (No/Ref 250/MEES/GM/2017). Each headteacher 

also approved participation in the schools. At the time of implementation, it was emphasised to the 

students that their participation was voluntary, that filling out the questionnaire was not an 

examination, and that they could leave to answer some or all the questions. 

3. Results 

The total number of participants was 2,039, aged 14–19, thereof 1,024 (51,7%) girls. There was no 

statistically significant difference in the average age for girls (16.3 years, SD 1,2) and boys (16.4 years, 

SD 1.2). In total, 1,617 (85,2%) of study participants had never smoked a cigarette; of those 280 with 
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lifetime smoking experience, 132 (7.0%) had only smoked once or twice, while 49 (2.6%) had smoked 

cigarettes at least 40 times or more. In total, 119 (6.5%) were current smokers: 77 (8,8%) of the boys 

and 37 (4,1%) of the girls. Out of 45 daily smokers (2.2%, 35 boys), 28 (62%) smoked 1–5 cigarettes 

daily and nine more than 20 cigarettes daily. The socioeconomic characteristics of the study group 

are found in Table 1 with associated p-values. 

Table 1. Socioeconomic demographic characteristics of study participants by smoking status among 

school-attending adolescents aged 14-19 in Bissau, June 2017.*. 

 Experience of smoking cigarettes 

 Lifetime Daily Full Sample 

Survey Questions/Variables n % p-Value n % p-Value N % 

Sex   0.000   0.000   

Boy (1) 172 19.1  35 4.0  954 46.8 

Girl (0) 100 10.6  9 1.0  1,024 502 

Missing 8 15.4  1 0.0  61 3.0 

School type   0.000   0.008   

Private (1) 201 20.6  31 3.2  976 47.9 

Public (0) 79 7.4  14 1.3  1,063 52.1 

Missing 0 0 0 0 0 0 0 0 

Age at the time of the survey   0.454   0.817   

14 (0) 20 15.7  1 0.8  133 6.5 

15 (1) 66 19.4  10 3.0  351 17.2 

16 (1) 61 14.5  8 1.9  449 22.0 

17 (1) 73 13.0  12 2.2  598 29.3 

18 (0) 37 14.1  8 3.2  293 14.4 

19 and older (0) 2 4.8  0 0.0  46 2.3 

Missing 21 14.8  6 4.5  169 8.3 

Grade in school   0.011   0.459   

7th (0) 7 23.3  1 4.2  46 2.3 

8th (0) 88 12.0  14 2.0  778 38.2 

9th (1) 162 18.7  25 2.9  927 45.5 

10th (1) 15 6.7  2 0.9  231 11.3 

Missing 8 19.5  3 8.1  57 2.8 

Age-appropriate for class at 

school enrolment 
  0.348   0.596   

Yes (1) 64 18.7  7 2.0  355 17.4 

No (0) 180 13.8  31 2.5  1,389 68.1 

Younger than reference 9 25.7  0 0.0  35 1.7 

Missing 27 10.8  7 2.9  260 12.8 

Living with mother and/or 

father and partner 
  0.775   0.563   

Yes (1) 135 14.8  22 2.5  977 47.9 

No (0) 117 15.3  15 2.0  819 40.2 

Missing 28 13.0  8 3.9  243 11.9 

One or both parents have 

initiated or completed 

university education or 

vocational training 

  0.000   0.049   

Yes (1) 188 17.5  31 2.9  1,127 55.3 

No (0) 63 9.9  9 1.5  698 34.2 

Missing 29 16.0  5 2.9  214 10.5 
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One or both parents work 

outside the home 
  0.231   0.894   

Yes (1) 235 15.3  35 2.3  1,640 80.4 

No (0) 32 11.8  6 2.2  315 15.4 

Missing 13 14.6  4 6.5  84 4.1 

Place of birth   0.437   0.627   

Bissau (1) 168 13.8  24 2.0  1,300 63.8 

Elsewhere (0) 69 12.5  13 2.4  601 29.5 

Missing 43 33.3  8 6.5  138 6.8 

Portuguese spoken at home   0.997   0.912   

Yes (1) 26 24.8  4 4.1  111 5.4 

No (0) 197 13.1  32 2.2  1,622 79.5 

Missing 57 20.1  9 3.3  306 15.0 

Usage of social media in the 

last 12 months 
  0.000   0.016   

Yes (1) 208 18.2  32 2.9  1,212 59.4 

No (0) 34 8.1  4 1.0  445 21.8 

Missing 38 9.9  9 2.8  382 18.7 

Family can sometimes, often, 

or almost always have a car 
  0.061   0.652   

Yes (1) 123 15.5  14 1.8  830 40.7 

No (0) 88 12.2  15 2.2  780 38.3 

Missing 69 18.1  16 4.3  429 21.0 

* Recoding for the chi-square test: With the experience (1), Not with the experience (0). 

The statistically most significant influential factors for smoking cigarettes were sex, school type, 

education of parents and experience of social media (Table 1).  

3.1. Parental Support 

Five survey questions enquired about parental support in the participants’ daily lives (Table 2). 

Table 2. Parental monitoring by smoking status of adolescents aged 14-19 in Bissau, June 2017.*. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions* OR (95% CI) p-Value OR (95% CI) p-Value 

(a) My parents set definite 

rules about what I can do at 

home 

0,73 (0.53-1,01) 0.064 0.44 (0.22-0.87) 0.024 

(b) My parents set definite 

rules on when I should be at 

home at night 

0.61 (0.44-0.85) 0.004 0.35 (0.17-0.71) 0.006 

(c) My parents know whom I 

am with in the evenings 
0.51 (0.38-0.68) 0.000 0.58 (0.28-1.20) 0.146 

(d) My parents often talk to 

the parents of my friends 
0.55 (0.41-0.74) 0.000 0.65 (0.32-1.34) 0.243 

(e) My parents follow what I 

do in my recreational time 
0.49 (0.37-0.66) 0.000 0.40 (0.20-0.80) 0.010 

*The question was: “How do the following statements apply to you?” The response alternatives were: i) “Applies 

very well to me”, ii) “Applies rather well to me”, iii) “Applies rather poorly to me”, and iv) “Applies very poorly 

to me”. Affirmative answers to question alternatives i) and ii) were recoded to 1; affirmative answers to iii) and 

iv) were recoded to 0. 
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For respondents reporting lifetime smoking experience, results for four out of five questions 

were statistically significant and in three out of five for daily smokers (Table 2). The results indicate 

that adolescents with parents monitoring their behaviour and whereabouts smoke less. When 

evaluated across all five variables as one composite variable, “parental monitoring”, the results were 

statistically significant for lifetime smoking experience but not daily smoking with OR 2.46 (95% CI 

1.39-4.33 and 2.05 (0.61-6.84), respectively.  

Two survey questions enquired about the smoking behaviour and attitudes towards smoking 

within the participant’s family. Those who were exposed to second-hand smoking within the family 

(father, mother and/or sibling smoked tobacco daily) were 1.90 times (95% CI 1.42–2.55) more likely 

to have a lifetime experience of smoking and 5.10 times (95% CI 2.62–9.94) more likely to be daily 

smokers compared to those not exposed to indirect smoking.  

3.2. Peer Group 

Nine survey questions addressed the attitudes of friends to substance usage and violent 

behaviour (Table 3). Experience of smoking, either lifetime or daily, was significantly related to 

friends’ attitudes to and usage of substances, e.g., tobacco, alcohol and cannabis and violent 

behaviour within the group in all nine questions, with the highest odds for daily smokers. 

Table 3. Substance use of friends and violent behaviour within the peer group among adolescents 

aged 14-19 in Bissau, June 2017 *. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions * OR (95% CI) p-Value OR (95% CI) p-Value 

(a) Sometimes, it is necessary 

to smoke cigarettes in order 

not to be left out of the peer 

group 

4.80 (3.51-6.57) 0.000 7.57 (4.06-14.11) 0.000 

(b) Sometimes, it is necessary 

to drink alcohol in order not to 

be left out of the peer group 

3.86 (2.86-5.19) 0.000 5.01 (2.50-10.04) 0.000 

(c) Sometimes, it is necessary 

to smoke cannabis (yamba) in 

order not to be left out of the 

peer group 

3.05 (2.15-4.34) 0.000 6.45 (3.17-13.12) 0.000 

(d) Friends smoke cigarettes 9.11 (6.78-12.23) 0.000 14.56 (6.33-33-50) 0.000 

(e) Friends drink alcohol (beer, 

wine, or spirits) 
5.81 (4.22-8.00) 0.000 6.15 (2.65-14.26) 0.000 

(f) Friends become drunk at 

least once a month 
4.56 (3.89-6.13) 0.000 7.65 (3.29-17.81) 0.000 

(g) Friends smoke hash or 

marijuana 
6.16 (4.37-8.68) 0.000 16.57 (6.98-39.32) 0.000 

(h) Friends fight with 

somebody 
3.94 (2.94-5.28) 0.000 5.21 (2.35-11.52) 0.000 

(i) Friends pick fights or search 

out for fights 
3.59 (2.68-4.82) 0.000 5.23 (2.53-10.78) 0.000 

*For the question “To what extent do you agree on the following?” (a to c), the response alternatives “always”, 

“at times”, and “seldom” were recoded to 1 (with the experience) and “never” recoded to 0 (no experience). For 

the question “How many of your friends do you think do the following?” (d to i), the response alternatives 

“few”, “some”, “most”, and “almost all” were recoded to 1 (with the experience) and “none” to 0 (no experience). 
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3.3. Violence and Smoking Behaviour 

3.3.1. Domestic Violence 

The survey included five questions on participants’ experience of domestic violence as an 

influential factor for smoking cigarettes (Table 4). All five experiences were significantly related to 

lifetime experience of smoking cigarettes, but not for daily smokers. The odds for lifetime experience 

of domestic violence across the five questions for those with lifetime experience of smoking was 1.79 

(95% CI 1.36–2.38) and 1.81 (95% CI 0.91–3.58) for daily smokers. 

Table 4. Experience of domestic violence by smoking status among adolescents aged 14-19 in Bissau, 

June 2017 *. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions* OR (95% CI) p-Value OR (95% CI) p-Value 

a) A serious argument with 

your parents 
1.90 (1.42-2.54) 0.000 1.88 (0.93-3.78) 0.084 

b) Witnessed a serious 

argument by your parents 
1.93 (1.42-2.61) 0.000 1.32 (0.60-2.89) 0.497 

c) Witnessed physical violence 

in your home where an adult 

was involved 

1.99 (1.46-2.71) 0.000 1.22 (0.54-2.75) 0.632 

d) Witnessed psychological 

violence in your home where 

an adult was involved 

2.12 (1.55-2.91) 0.000 1.40 (0.59-3.32) 0.459 

e) Been involved in physical 

violence in your home where 

an adult was involved 

1.44 (1.03-2.00) 0.038 2.14 (1.03-4.45) 0.052 

*The question was: “Have you experienced any of the following?” The response alternatives were: a) “Yes, 

during the last 30 days”, b) “Yes, during the last 12 months”, c) “Yes, more than 12 months ago” and d) “Never”. 

Those with experience in the questions a) to e) were recoded to 1, and those without experience were recoded to 

0. 

3.3.2. Sexual Abuse 

Seven survey questions enquired about participants’ experience of sexual abuse, and all were 

significantly related to a lifetime and daily smoking (Table 5a–g). The odds were exceptionally high 

for daily smokers who reported they had exerted sexual violence against another person (Table 5 e-

g).  

Table 5. Participants’ experience of sexual violence by smoking status among adolescents aged 14-19 

in Bissau, June 2017 *. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions* OR (95% CI) p-Value OR (95% CI) p-Value 

a) Been a victim of sexual 

abuse 
2.24 (1.50-3.34) 0.000 5.03 (2.33-10.85) 0.000 

b) Experienced sexual abuse 

where an adult from within 

the family was involved 

1.94 (1.31-2.86) 0.002 3.72 (1.68-8.24) 0.003 

c) Experienced sexual abuse 

where an adult from outside 

the family was involved 

1.79 (1.31-2.46) 0.000 2.07 (1.00-4.33) 0.063 
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d) I have been a victim of 

sexual violence during the last 

12 months? 

1.79 (1.25-2.57) 0.002 3.01 (1.33-6.79) 0.136 

e) Forced someone to have sex 

during the last 12 months 
5.09 (3.30-7.85) 0.000 16.76 (8.17-34.37) 0.000 

f) Forced someone to take part 

in group sex during the last 12 

months 

3.59 (2.14-6.04) 0.000 11.18 (4.97-25.14) 0.000 

g) Have you exerted sexual 

violence during the last 12 

months? 

3.05 (1.97-4.72) 0.000 8.69 (4.10-18.44) 0.000 

h) Aged 11 or less at first 

sexual relation 
4.79 (3.09-7.41) 0.000 5.30 (2.35-11.97) 0.001 

*For the question “Have you experienced any of the following?”, the response alternatives for a) to d) were: 

“Yes, during the last 30 days”, “Yes, during the last 12 months”; “Yes, more than 12 months ago”; and “Never”. 

For the question “How often have you, if ever, done the following during the last 12 months? the response 

alternatives for questions e) to g) were “Never”, “Once”, “2-5 times”, “6-9 times, “10-13 times”, “14-17 times” 

and “18 times or more”. Those who reported experience in questions a) to g) were recoded to 1, and those with 

no experience to 0. 

A lifetime experience of having been a victim of sexual violence across the four questions (Table 

5 a-d) was recoded into one composite variable, “victim of sexual violence”; the odds were 1.88 (95% 

CI 1.42–2.49) for lifetime experience of smoking cigarettes and 2.51 (95% CI 1.30-4.83) for daily 

smokers. Similarly, the odds for lifetime experience of smoking and daily smoking among 

participants who reported they had forced someone to have sexual relations (Table 5 e-g) were 4.05 

(95% CI 2.89-5.68) and 11.46 (95% CI 5.88-22.35), respectively. 

About two-thirds of the participants (68.1%) out of 1,740 reported no experience of sexual 

relations. Of 555 participants who reported having had sexual relations, 96 (17.3%) were 11 years or 

less for the first time, and 20 (21%) were girls. Participants who reported their first sexual relation 

when they were 11 years or younger were significantly likelier to have a lifetime experience of 

smoking cigarettes and being daily smokers than those without that experience (Table 5h). 

3.3.3. Relational Problems 

Four survey questions enquired about relational problems with peers and in school (Table 6 a-

d). All were significantly related to a lifetime experience of smoking, and four out of five for daily 

smokers. 

Table 6. Questions on participants’ relational problems by smoking status among adolescents aged 

14-19 in Bissau, June 2017.*. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions* OR (95% CI) p-Value OR (95% CI) p-Value 

a) A break-up with a 

girlfriend/boyfriend 
2.81 (2.10-3.77) 0.001 3.43 (1.56-7.54) 0.001 

b) Been rejected by your 

friends 
2.13 (1.57-2.90) 0.000 2.14 (1.04-4.39) 0.047 

c) Been dismissed from class or 

sent to the disciplinary board 
2.42 (1.75-3.35) 0.000 2.84 (1.34-6.05) 0.011 

d) Been expelled from school 1.91 (1.32-2.75) 0.001 2.09 (0.89-4.90) 0.114 

*For the question “Have you experienced any of the following?”, the response alternatives were: “Yes, during 

the last 30 days”, “Yes, during the last 12 months”, “Yes, more than 12 months ago” and “Never”. Those who 

reported any experience were recoded to 1, and those with no experience to 0. 
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3.3.4. Stealing and Vandalising 

Five survey questions asked about participants’ experience of stealing and vandalising during 

the last 12 months (Table 7). All five were statistically significant for lifetime experience of smoking 

cigarettes and daily smoking; the odds were exceptionally high for daily smokers.  

Table 7. Participants’ experience of stealing and vandalising during the last 12 months by smoking 

status among adolescents aged 14-19 in Bissau, June 2017.*. 

 Experience of smoking cigarettes 

 Lifetime Daily smokers 

Survey Questions* OR (95% CI) p-Value OR (95% CI) p-Value 

a) Stolen something worth less 

than three normal movie 

tickets 

3.18 (1.87-5.41) 0.000 10.68 (4.95-23.05) 0.000 

b) Stolen something worth 

more than three normal movie 

tickets 

2.30 (1.34-3.97) 0.005 6.87 (2.87-16.47) 0.000 

c) Used physical violence in 

order to rob/steal 
1.86 (1.06-3.26) 0.039 6.19 (2.60-14.73) 0.001 

d) Broken into a building or a 

car to steal  
2.86 (1.63-5.00) 0.001 8.63 (3.57-20.90) 0.000 

e) Damaged or vandalised 

things that did not belong to 

you 

3.18 (1.87-5.41) 0.000 7.02 (3.39-14.51) 0.000 

*For the question “How often (if ever) have you done any of the following during the last 12 months?”, the 

response alternatives for a) to e) were “Yes, during the last 30 days”; “Yes, during the last 12 months”; “Yes, 

more than 12 months ago”; and “Never”. Those who reported any experience were recoded to 1, and those with 

no experience to 0. 

A lifetime experience of stealing and vandalising across the five questions was then recoded into 

one composite variable, “stealing and vandalising”; the odds for lifetime experience of smoking 

cigarettes and daily smoking were 2.80 (95% CI 2.11–3.72) and 4.09 (95% CI 2.21–7.59), respectively. 

Five survey questions enquired about participants’ violent behaviour, that is, if they had 

punched, knocked, kicked, hit/slapped and helped to beat somebody once or more times during the 

last 12 months. The odds were 2.88 (95% CI 2.16–3.84) for participants with any experience of physical 

violence across the five questions to have a lifetime experience of smoking cigarettes and 3.01 (95% 

CI 1.46–6.20) for daily smoking compared to those without the experience. 

3.3.5. Other Uses of Tobacco 

Three additional survey questions enquired about the experience of waterpipe smoking, 

chewing tobacco and using snuff. Out of 1,884 participants, 333 (17.7%) reported lifetime experience 

of smoking with waterpipes; the odds for those with lifetime usage of waterpipe were 3.53 (95% CI 

2.65–4.72) to be more likely to have a lifetime experience of smoking cigarettes than those without 

the experience; for daily smokers, the odds were 3.28 (95% CI 1.69-6.26). Out of 1,889 participants, 54 

(2.9%) had experience of chewing tobacco. Compared to those who did not report having chewed 

tobacco, the odds were 8.61 (95% CI 4.84–15.31) to be more likely than those not chewing tobacco to 

have a lifetime cigarette smoking experience. For snuff, out of 1,736 participants, 79 (4.6%) had a 

lifetime experience of snuff usage. The odds for those with a lifetime experience of using snuff were 

3.81 (95% CI 2.18–6.66) for also having a lifetime experience of smoking cigarettes. 
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3.4. Multinomial Logistic Regression 

Following the bivariate contingency analysis, 48 variables were introduced into a multinomial 

logistic regression model to identify explanatory variables for the dependent variables “lifetime 

smoking” and “daily smoking” of cigarettes. For lifetime experience of smoking cigarettes, the final 

model (R2=0.3726), p=0.000) included 15 statistically significant variables (Figure 1). 

 

Figure 1. Effect sizes of p-values (LogWorth value scale) for statistically significant explanatory 

variables (p<0.05) in a multivariate nominal logistic regression analysis for lifetime experience of 

smoking cigarettes among adolescents aged 14-19 in Bissau, June 2017.* *Multinomial logistic 

regression model for a lifetime smoking experience (R2=0.3727; p=0.000). LogWorth value above 2 

corresponds to a p-value below 0.01 (red line). 

The most significant variable was having friends who smoked, but other highly significant 

variables included diverse substance use, attending a private school and being a boy. 

For daily smokers, the final model (R2=0.5194), p=0.000) included 13 statistically significant 

explanatory variables (Figure 2). 
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Figure 2. Effect sizes of p-values (LogWorth value scale) for statistically significant explanatory 

variables (p<0.05) in a multivariate nominal logistic regression analysis for the daily experience of 

smoking cigarettes among adolescents aged 14-19 in Bissau, June 2017.*. *Multinomial logistic 

regression model for daily smoking (R2=0.4657; p=0.000). LogWorth value above 2 corresponds to a 

p-value below 0.01 (red line). 

Both models included the variables “Been drunk (lifetime)”, “Boy”, Smoked cigarettes aged <12 

years”, and “Snuff and/or chewing tobacco (lifetime)”. 

4. Discussion 

Here, we present results from a survey among randomly selected school-attending adolescents 

aged 14–19 in Bissau, the capital city of Guinea-Bissau. To address the existing gap in knowledge in 

the setting, the study aimed to analyse the prevalence rates for lifetime experience, current use and 

daily smoking of cigarettes, and determinants for smoking in the setting. Overall, compared to other 

countries, both within the continent and elsewhere, the prevalence rates of smoking cigarettes are at 

the lower end, with 14.8% lifetime smoking while 6.5% were current and 2.2% daily smokers. As 

elsewhere on the continent, boys were more frequent cigarette smokers than girls. Further, the 

importance of the peer group was evident in both groups of lifetime and daily smokers. Multinomial 

logistic regression analysis identified distinct determinants for these two groups. Most importantly, 

smoking experience was significantly linked to peer behaviour, socioeconomic background, 

experimenting with diverse substance use and violent behaviour. 

4.1. Prevalence Rates 

Comparison of prevalence rates is prone to difficulties because the timing of implementation of 

the study, age of adolescents and sampling strategies may vary. According to the most recent GYTS 

studies implemented in 2010–2018, in the WHO African region, the prevalence rate of current 

smoking of tobacco was 11.3% for boys and 6.1% for girls [17]; our prevalence rates for current 

smoking of cigarettes from 2017 are lower than those, or 8.8%% for boys and 4.1 for girls. Here, the 

differences in time of implementation and age are minimal. Our adolescents were slightly older; 

however, we did not find age to be an influential factor, probably modified by the mixed age groups 

in class and peer influence on smoking behaviour. While GYTS used national sampling, ours was 

limited to the capital. In the most recent MICS conducted in Guinea-Bissau in 2018/2019, the 

prevalence rates for current smoking of cigarettes among individuals aged 15-49 were 10.4% for 

males and 0.2% for females; for males, the rates were higher in rural areas than in urban ones while 

the reverse was the case for females [23].  

The only prevalence rates in Guinea-Bissau for adolescents aged 13–15 stem from the GYTS, 

conducted in 2008 [24]. Compared to our data on adolescents aged 14–19 indicate an increased 

prevalence of current smoking of cigarettes; the overall prevalence rate was 5.1% in 2008 compared 

to 6.4% in our study conducted in 2017. While GYTS is a national sample of in-school adolescents, 

our sample is entirely from Bissau. These results and our findings call for a study on cigarette 

smoking in a national random sample of adolescents. 

Globally, GYTS data on adolescents aged 13–15 indicate varied gender differences among world 

regions, with higher prevalence rates among boys than girls, with the highest differences in the 

African region and the lowest in Europe [17]. In our sample, the prevalence of smoking cigarettes 

among boys, lifetime and current, was 19.1% and 8.8%, compared to 10.6% and 4.1% among girls, 

respectively. Most importantly, in our sample, 4.0% of boys and 1.0% of girls report smoking at least 

1-5 cigarettes daily (Table 1), a habit that is associated with the most severe long-term health 

consequences [6].  

In contrast to gender differences in smoking cigarettes, no significant gender difference was 

found for waterpipe smoking in the same sample of in-school adolescents [60]. In some settings, social 

and cultural factors discourage women from smoking cigarettes, while the marketing of waterpipe 

smoking focuses on young women [61,62]. Further, the high prevalence of waterpipe smoking in 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 August 2024                   doi:10.20944/preprints202408.0448.v1

https://doi.org/10.20944/preprints202408.0448.v1


 14 

 

Bissau reflects an ongoing global trend of decreased cigarette smoking in the period 1999–2018 while 

other tobacco use is on the increase [17]; for example, in Bissau, 15.0% reported waterpipe use within 

the last 30 days [60]. 

4.2. Determinants for Tobacco Smoking 

Our results highlight the importance of peers for adolescents’ smoking, both for lifetime and 

daily smoking status (Table 3); in the multinomial logistic regression model, the effect size of peers 

was huge compared to all other significant influential factors for lifetime and daily smoking (Figures 

1–2). The peer influence is also reflected in adolescents’ use of alcohol and cannabis, a finding 

consistent with their susceptibility to alcohol and other drug use [63] and waterpipe smoking [60]. 

These results align with studies conducted in diverse settings globally [22,64,65].  

Parental oversight and support to their children have been identified as protective factors for 

the health and wellbeing of adolescents [25,66], and their education is linked to anticipated greater 

expectations of university attendance [67]. In our study, participants who reported less parental 

monitoring of their activities and whereabouts at night and less contact with their friends’ parents 

were significantly more likely to have a lifetime experience of smoking and being daily smokers 

(Table 2). Further, our results highlight how family members’ smoking of cigarettes daily influence 

the smoking behaviour of their children, in line with results elsewhere from West Africa [19]. 

In our study, attending a private school, one proxy indicator of wealth [45], was an important 

determinant for a lifetime and daily smoking experience (Table 1 and Figure 1). Further, bivariate 

analysis indicates that adolescents with better-educated parents were significantly more likely to 

have a lifetime experience of smoking and be daily smokers than those with less educated parents 

(Table 1). Smoking has been identified as a modifiable determinant to address inequalities in health 

across Europe, as measured by socioeconomic status [68]. Indicators of interest include low parental 

education while being modified by race and ethnicity [64] and the level of educational differentiation 

within countries [69]. In a study in Ghana, most smokers came from high-income families [19]; in 

Zimbabwe, students in private schools had a higher prevalence of smoking than those in public 

schools [70].  

Access to digital technology indicates financial resources; in our study group, less than half had 

access to a laptop or a computer in the last 12 months, and one-third had never used digital media 

[71]. Despite this limited use in our sample, access to social media was significantly associated with 

the experience of smoking cigarettes and being a daily smoker compared to those who did not have 

such access (Table 1). In a multinomial logistic regression model, social media usage was a statistically 

significant explanatory variable for lifetime smoking experience (Figure 1). Considering the relatively 

limited visibility of tobacco advertisements in the urban landscape of Bissau, exposure to them is 

most likely through social media, and these media have been linked to the increased prevalence of 

smoking [64]; our results from Bissau might indicate this to be the case for smoking adolescents in 

our sample, as noted elsewhere in the African region [19,20]. 

In our study, participants with a lifetime smoking experience reported more exposure to 

domestic violence than non-smokers (Table 4a–e). This finding is in line with results from the United 

States that indicate that an experience of child physical abuse was significantly related to a higher 

intensity of smoking among adolescents [72]. 

In our study, an experience of sexual abuse was significantly related to a lifetime experience of 

smoking and daily smoking (Table 5a). The results were also significant irrespective of the setting of 

the sexual abuse, with the perpetrator either being an adult within the family or an outsider (Table 

5b-c). Interestingly, the odds for daily smokers were high for the composite variable “exerted sexual 

violence” during the last 12 months (Table 5 e-g). Similarly, in multinomial logistic regression 

analysis, daily smoking of cigarettes was significantly related to lifetime experience of having exerted 

sexual violence against another person (Figure 2). Likewise, having the first sexual relation at an age 

younger than 12 years of age is also one form of sexual abuse; in our study, the prevalence rates for 

those who reported such experience were significantly higher for both lifetime and daily smoking 
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(Table 5h). In line with these results, experience of sexual abuse has been identified as a risk factor 

for substance abuse, including smoking cigarettes [73]. 

Multivariate analysis identified shared significant determinants for lifetime and daily smoking, 

that is, male gender, age at initiation of smoking, peer influence and other substance use (Figures 1 

and 2). For those with a lifetime experience, the impact of peer relations is particularly significant 

(Figure 1). For daily smokers, in addition to peers and diverse substance use, contacts with the police 

and exerting sexual violence against another person stand out as influential factors (Figure 2). 

4.3. Strengths and Limitations 

The study has several strengths. First, it is the first of its kind in a setting with limited data on 

adolescents’ smoking of cigarettes and its determinants. Second, the random sample was drawn from 

a specially designed class-based register targeting school-attending adolescents in the capital city, 

either in public or private schools; further, it is much larger than the required sample size of 385 to 

detect significant differences between two equal-sized populations. Third, within the two groups of 

students with lifetime experience and daily cigarette use, the study identified several explanatory 

determinants for smoking that these students share with peers in other settings (Figures 1–2). Finally, 

the survey applied a questionnaire developed and designed by an interdisciplinary group of 

professionals within Planet Youth [25]. 

Our research has some limitations. First, the study participants are school-attending adolescents 

residing in the capital city, where two out of five peers do not attend school [45]. Our study provides 

no information on this demographic, such as those residing in rural areas or those out of school. 

Second, the low number of participants who smoke daily calls for caution when analysing potential 

determinants, yet the number is sufficiently large when analysing subgroups in a well-defined 

random population sample such as ours [74]. Finally, the data collection was in June 2017; thus, it 

may not accurately reflect the current situation. 

4.4. Implications for Practice and Policy 

This research has identified a small group of school-attending adolescents in Guinea-Bissau who 

were daily cigarette smokers, mainly boys, and a larger male-dominated group of experimental 

smokers. As cessation of smoking support for adolescents who already are daily smokers is fraught 

with challenges [75], it is imperative to plan for and carry out primary preventive actions that target 

both in- and out-of-school children and young people in the setting. The significant influence of peers 

on smoking behaviour within the study sample implies the need for policymakers in Guinea-Bissau 

to engage with young people in designing and developing strategies to prevent the initiation of 

tobacco use in this demographic [15]. Preventive actions need to build on evidence, first on a 

diagnosis of the current situation, as our study, followed by appropriate interventions developed in 

collaboration with adolescents and young people [29,30,50]. 

Nonetheless, interventions to reduce adolescent smoking of tobacco give heterogeneous results, 

depending on methodologies, cultural aspects, and unevenly effective implementation [76–80]. It 

highlights the need for well-designed studies that allow impact evaluation to guide evidence-based 

preventive practice in the setting with potential implications elsewhere. Further, such research could 

also focus on the longitudinal workings of peer social networks and how these influence choices of 

health-related behaviour [81]. 

While any form of tobacco usage is unsafe with potential adverse health consequences, its use 

in the SSA region is projected to rise with the tobacco companies targeting this emerging market [82–

87]. However, the companies increasingly market other products, and their use is on the rise [17]; in 

Bissau, this is exemplified by a high prevalence of waterpipe smoking among adolescents with no 

discernible gender difference, unlike daily cigarette smoking [60]. Policymakers could focus their 

tobacco control efforts on a less-stigmatised singular substance, such as waterpipe usage compared 

to cigarette smoking, to achieve the desired preventive impact on overall substance usage in the 

setting. 
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Comprehensive tobacco control, in line with the FCTC, is widely recommended for preventing 

various tobacco use [76,88]. Guinea-Bissau ratified the FCTC in 2008 and signed the PEITTP in 2014 

[11]. Mitigation efforts should include adopting laws and developing strategies to limit the 

promotion, sale and use of tobacco and new and emerging products, as well as national monitoring 

guided by the FCTC [7]. Increased taxation is also a strategy that lowers the prevalence rates of 

tobacco use among adolescents [89]. 

5. Conclusions 

At the outset, we aimed to answer three research questions regarding adolescents’ smoking of 

cigarettes in Guinea-Bissau. Our data indicate that the prevalence rates of current and daily smokers 

are lower compared to many neighbouring countries but, as found elsewhere, show significantly 

more smoking of cigarettes among boys than girls. Further, despite limited data on the smoking of 

cigarettes in the country, we discern a trend of increasing use, including that of other tobacco 

products, particularly waterpipe smoking. On determinants for smoking tobacco, as seen around the 

globe, our data highlight the strong impact of peers and parental monitoring on adolescents’ health-

related behaviour, such as smoking cigarettes and links to their use of other substances. Of particular 

interest in our study is the significant impact of domestic and sexual violence on smoking behaviour. 

Finally, regarding feasible preventive actions in Guinea-Bissau, our findings show that the 

government and general populace need to do much preventive work. Children and young people 

should be engaged in such activities coupled with enforcement of the FCTC. These interventions need 

to be gender-sensitive in schools and other settings popular among the young populace with the 

overall aim of reducing lifetime experience of smoking and the future burden and deaths from NCD 

as part of a national strategy to achieve SDG 3.4. 
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