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Abstract

Introduction: Population-level smoking (cigarette or tobacco or nicotine use)

has reduced in high-income nations, but not proportionally compared to less

developed regions. This study aimed to estimate smoking prevalence in Sub-

Saharan Africa (SSA).

Approach: Databases searched included PubMed, EMBASE, PsycINFO, African

Journal Online, the Global Health Data Exchange and Google Scholar. The

search terms included ‘cigarette’, ‘smoking’, ‘tobacco’, ‘nicotine’, ‘prevalence’
and ‘Sub-Saharan Africa’. Prevalence data on smoking was extracted separately

for adolescents (10–17) and adults (18+). Prevalence of lifetime, past 12- and

6-month smoking was included. Weighted pooled prevalence was calculated

using MetaXL, while meta-regression analysis was conducted with Stata version

17. For the estimation of pooled prevalence, we employed a DerSimonian–Laird
estimation method. The risk of bias tool was utilised to assess the quality of

the studies.

Key Findings: We included 195 papers. Overall, between 2018 and 2023, the

weighted lifetime smoking prevalence was 8.8% (95% confidence interval

[CI] 5.1, 13.4%), with a past-year prevalence of 10.8% (CI 4.0%, 19.9%),

and daily smoking was 3.5% (CI 0.0%, 9.5%) in SSA. Among adolescents,

the lifetime prevalence was 4.5% (CI 2.0%, 8.0%), with a past-year prevalence

of 4.1% (CI 0.0%, 13.4%) and daily smoking was 4.7% (CI 1.0%, 10.6%). Among

adults, the lifetime prevalence of smoking was 12.7% (CI 6.6%, 20.4%), 12.1% (CI

2.6%, 26.2%) in the past year and daily smoking was 3.3% (CI 0.0%, 9.8%).

Implications: These findings highlight the importance of maintaining consistent

monitoring and ensuring timely follow-up in implementing smoking prevention

measures and regulations in SSA countries.
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1 | INTRODUCTION

In 2019, over 1.1 billion people smoked tobacco, resulting
in 8 million fatalities and a loss of 200 million disability-
adjusted life years [1,2]. Notably, over 80% of tobacco
consumers reside in low- and middle-income nations [3].

Smoking prevalence data mainly come from devel-
oped countries that conduct regular population sur-
veys [4]. In 2019, past-year smoking prevalence was
15.5% in Europe and Asia, 17.6% in high-income coun-
tries like the United States, Australia and Canada, 7.6%
in Latin America and the Caribbean [1]. In Sub-Saharan
Africa (SSA), annual smoking prevalence was 2.9% in
2019 [1]. However, this is likely an underestimate due to
the lack of available data in several SSA countries.

Among adolescents (12–17 years), the annual preva-
lence of smoking in low-and-middle-income countries
was 14.0%, ranging from 5.0% in Mozambique to 31.5% in
Wallis and Futuna in the Global School-based Student
Health Survey (GSHS 2013–2022) [5]. Regionally, adoles-
cent past-year smoking rates were 10.1% in Africa, 14% in
Southeast Asia, 15.6% in the Americas and 23.9% in the
Western Pacific in the GSHS 2013–2022 [5].

In 2019, global adult smoking prevalence was 19.6%,
with males having higher odds of smoking than females
[6,7]. The male-to-female risk gap is relatively small in
Western countries [8] but it is significantly wider in Asia
and SSA [9–11].

While global smoking rates have declined over the
past decades, this decrease has been slower in less devel-
oped nations, where research data are limited [12]. In
SSA, adolescent lifetime smoking prevalence was 23.5%
in 2018, but no updated figures for adults have been
reported in the past 5 years [13]. Geographically, SSA is a
diverse region with low- to high-income countries; 22 are
politically fragile or in conflict, and 13 small states have
limited resources [14]. Evidence suggests that smoking
rates may be rising in low-income communities [15], as
the smoking epidemic shifts towards these regions [12].

Despite the World Health Organization (WHO)
Framework Convention on Tobacco Control’s [16] goal
to reduce global tobacco use by 30% by 2025 [17], projec-
tions suggest the health and economic impact of the
tobacco epidemic will continue to rise [16]. In SSA, home
to two-thirds of the world’s poorest population [18],
population-level prevalence data are critical. While high-
income countries have enforced government-led smoking
regulations [19], low-income nations, including those in
SSA, face significant challenges. Regular and reliable data
are vital to shaping health policies and implementing
evidence-based tobacco control measures in SSA [7].

This study aimed to estimate the general popula-
tion level prevalence and frequency of smoking in

SSA, including data from adolescent (10–17) and adult
(18+) studies.

2 | METHODS

2.1 | Protocol and registration

The protocol was registered (CRD42021271813). The
reporting of this study adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [20] (Table S1, Support-
ing Information).

2.2 | Search strategy

Database search was conducted in PubMed, Embase,
CINAHL and PsycINFO, employing MeSH Terms,
Emtree and the APA Thesaurus of Psychological Index
Terms, respectively. Data were searched in additional
resources including the African Journal Online, Google
Scholar and the Global Burden Disease’s Global Health
Data Exchange data source.

The initial and updated search was carried out in July
2022 and October 2023, respectively. The search included
studies published since January 2018 to ensure the inclu-
sion of the most current articles from the past 5 years
(2018–2023) (Tables S3–S5), and the lifetime prevalence
of smoking was reported at 23.5% only among adoles-
cents in 2018 in SSA [13].

This review was part of a broader review on the prev-
alence of substance use in Sub-Saharan Africa [21,22],
therefore, we used search terms for the databases, includ-
ing ‘substance use disorder’, ‘substance-related disor-
ders’, ‘substance use’, ‘cigarette’, ‘smoking’, ‘tobacco’,
‘nicotine’, and ‘prevalence’, and ‘Sub-Saharan Africa’
(see Table S3). Studies that examined cigarette smoking,
tobacco, or nicotine use were included in this current
review. However, e-cigarette (and its variations) was not
examined.

2.3 | Eligibility

We included peer-reviewed observational studies pub-
lished in any language that met the criteria outlined
below.

2.3.1 | Study design

Cohort studies and cross-sectional surveys were included.
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2.3.2 | Population

The study followed the Population, Exposure, Comparison
and Outcome framework [23] (Table S2). We included gen-
eral population-level participants. We excluded studies among
clinical populations, high-risk groups (e.g., street youth or
minorities) and individuals using other substances due to the
potential higher smoking status. We categorised participants
into adolescents (≤17 years) and adults (≥18 years).

2.3.3 | Outcome

The prevalence of smoking (i.e., cigarette smoking,
tobacco or nicotine use) was captured by: ‘past 6-months’
(within the last 6 months), ‘past 12 months’ and ‘lifetime
use’ (at any point in the participant’s life).

The prevalence of daily smoking was defined as smok-
ing at least once a day. There were not enough frequency
data in available published reports on smoking, weekly and
less than a week of smoking to include these outcomes.

2.4 | Screening

We initially retained studies featuring broad keywords
related to substance use within their titles and abstracts,
subjecting them to full-text screening to assess whether
they provided data on the prevalence of smoking. Dupli-
cate articles were removed. Initially, one reviewer (Habte
Belete) conducted a screening of the title and abstract.
Subsequently, two reviewers (Habte Belete and DC)
screened the full texts. Reviewer consensus reached 92%
agreement. The remainder was decided by joint agree-
ment (Tesfa Mekonen and Janni Leung).

2.5 | Risk of bias assessment

The risk of bias assessment was performed using a modi-
fied version of the Joanna Briggs Institute critical
appraisal tool [24] and the risk of bias tool for prevalence
studies [25]. This modified risk of bias assessment tool
was used by previous meta-analyses of prevalence stud-
ies [26]. The tool has 10 items for assessing bias in
population-based prevalence studies and employs a
binary scoring system (yes/no) for each item (Table S6).

2.6 | Analysis

Weighted prevalence (with the population size in a given
country or state) was performed using MetaXL version

5.3 [27]. Stata version 17 (StataCorp, College Station,
Texas, USA) was used for meta-regression analysis [28].
The I2 statistic (DerSimonian–Laid approach) was
employed to evaluate the heterogeneity of prevalence esti-
mates, and the high values of I2 statistics indicated that
the variability among studies is predominantly attributable
to heterogeneity rather than chance [29]. For pooled
prevalence estimation, the DerSimonian–Lairdestimation
method was used.

We utilised the United Nations sub-region classifi-
cation for SSA to examine regional disparities, focus-
ing on the central, eastern, western and southern
SSA [30]. The United Nations gross domestic product
income classifications (low income, lower middle
income, upper middle income and high income) were
entered as a moderator in the meta-regression. Gender
differences were analysed using pooled relative risks
(RRs) to compare prevalence between males and
females. Publication bias was assessed through the
Eggers test [31].

Confidence intervals were calculated by using the
DerSimonian–Laid estimation method [32]. The preva-
lence of individual articles was checked against the total
pooled prevalence. Articles with non-overlapping confi-
dence intervals with the confidence interval of the pooled
effect were classified as outliers. A sensitivity analysis
was conducted to check how much the pooled effect size
changes if the outliers are omitted from the meta-
analysis.

3 | RESULTS

3.1 | Search results

After title and abstract screening from 10,310 unique
records, 340 studies were included for full-text screening.
We retained 195 articles for inclusion, with a total of
1,304,723 participants (Figure 1).

3.2 | Study characteristics

Most studies (n = 184) were cross-sectional surveys, with
fewer being longitudinal (n = 11). Articles were included
from 35 SSA countries and a notable portion (n = 67)
was conducted nationwide. Many of the studies were
community-based (n = 123) and others were school-
based (n = 71). Sample sizes ranged from 124 participants
in a South African study to 493,032 participants in a mul-
tinational study. Response rates varied widely, ranging
from 14.7% in Nigeria to 100% in South Africa, Uganda,
Benin and Ethiopia.
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Lifetime, 12- and 6-month rates of general population-
level smoking are reported in Table S8, while daily
smoking prevalence is shown in Table S9. No data
were available for adolescent smoking in eastern and
central SSA for the past 12 months, as well as for adult
smoking prevalence in western SSA over the same
period.

3.3 | Overall smoking prevalence

Overall, among the total participants, the lifetime smok-
ing prevalence in SSA was 8.8% (95% confidence interval
[CI] 5.1%, 13.4%), with a past-year prevalence of 10.8%
(CI 4.0%, 19.9%) and 5.8% (95% CI 0.2%, 15.9%) in the last
6 months (Table 1).

For adolescents, the pooled lifetime smoking pre-
valence in SSA was 4.5% (95% CI 2.0%, 8.0%), with a past-
year prevalence of 4.1% (CI 0.0%, 13.4%) and 7.6%
(CI 2.9%, 14.0%) in the past 6 months (Table 2). These

estimates indicate that there was likely a data gap, as the
estimates for the lifetime smoking prevalence were lower
than the estimate for the past 6 months.

For adults, the lifetime prevalence of smoking was
12.7% (95% CI 6.6%, 20.4%), 12.1% (95% CI 2.6%, 26.2%)
in the past year and 6.3% (95% CI 0.0%, 16.3%) in the
last 6 months (Table 2). The study found a high degree
of heterogeneity (I2 >99%), evident in both the meta-
regression and subgroup analyses (Figures S3–S8).
This is further supported by the wide confidence inter-
vals, ranging from 0.0% to 100.0% for each study and
the pooled prevalence estimates (Tables S13 and S14).
Sensitivity analysis results indicated that there was
a difference in the prevalence before and after remo-
ving outliers, with overlapping confidence intervals
(Figures S9–S12).

After excluding 11 outliers, the weighted lifetime
prevalence of smoking among adolescents was 4.0% (95%
CI 2.0%–7.0%), and the confidence intervals overlapped
with the original prevalence, 4.5% (CI 2.0%, 8.0%). The

F I GURE 1 Preferred reporting items for systematic reviews and meta-analyses flow chart.
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prevalence of smoking in the past 6 months for adoles-
cents was 3.0% (CI 1.0%, 7.0%) after excluding three
outliers.

For adults, the weighted lifetime prevalence of
smoking was 9.0% (95% CI 6.0%, 13.0%) after exclud-
ing nine outliers, and for the past 6 months, it was
5.0% (CI 0.0%, 15.0%) after excluding six outliers,
but the confidence intervals overlapped. All findings
in the abstract and tables/figures presented in this
paper are derived from the original data unless stated
otherwise.

The Eggers’ test [31] indicated a significant small
study effect in the lifetime and 6-month prevalence of
smoking among adults. However, after excluding these
outliers, the Eggers’ test indicated no small study effects
(t = �0.54; p = 0.595) in the lifetime prevalence of smok-
ing among adults.

The heatmap shows smoking varies in various SSA
countries, the results of which are further described in
the regional differences section below (Figure 2; S3–S8).

3.4 | Prevalence of daily smoking

The overall prevalence of daily smoking among partici-
pants was 3.5% (CI 0.0%, 9.5%) (Table S10). For adoles-
cents, it was 4.7% (CI 1.0%, 10.6%) and for adults, it was
8.2% (CI 4.9%, 13.8%) (Table S11).

3.5 | Regional differences in overall
prevalence

Lifetime smoking prevalence varied by region: 36.1% in
southern SSA, 6.9% in central SSA, 5.7% in eastern SSA
and 5.2% in western SSA (Table 1). Over the past
12 months, smoking prevalence was 16.9% in southern
SSA, 11.1% in western SSA and 8.2% in eastern SSA. For
the past 6 months, smoking prevalence was 20.2% in
southern SSA, 8.1% in western SSA, 6.1% in central SSA
and 6.0% in eastern SSA (Table 1).

At the country level, the overall lifetime prevalence of
smoking was 37.0% in South Africa, and a 6-month prev-
alence of 20.3% (15.3%, 25.8%). Namibia had a lifetime
prevalence of 28.9% (0.0%, 69.4%) with no available data
for 12 months. In Rwanda, lifetime prevalence was 19.8%
(18.0%, 21.6%) and 6-month prevalence was 8.6% (7.4%,
9.9%) (Table S13).

The highest overall daily smoking prevalence was
reported in South Africa (24.5%), followed by Seychelles
(14.8%) and Kenya (11.8%) (Table S10).

3.6 | Regional differences among
adolescents

Adolescent smoking prevalence varies by region and
country in SSA (Table S14). Lifetime smoking prevalence

TAB L E 1 Overall prevalence and gender differences in smoking by region in Sub-Saharan Africa.

Region

Overall prevalence Gender differences, male to female

No. of studies Prevalence (95% CI) No. of studies RR (95% CI)

Lifetime prevalence 143 8.8 (5.1, 13.4) 38 4.9 (3.8, 6.4)

Southern SSA 26 36.1 (21.2, 52.4) 9 3.3 (2.2, 4.9)

Western SSA 50 5.2 (1.7, 10.2) 12 3.8 (2.2, 6.6)

Eastern SSA 64 5.7 (3.0, 9.1) 16 6.5 (3.9, 10.8)

Central SSA 2 6.9 (4.5, 9.8) 1 7.0 (6.7, 7.3)

12 months prevalence 9 10.8 (4.0, 19.9) – –

Southern SSA 3 16.9 (0.0, 71.1) – –

Western SSA 1 11.1 (9.8, 12.5) – –

Eastern SSA 5 8.2 (5.2, 11.8) 3 3.0 (1.6, 5.6)

Central SSA – – – –

6 months prevalence 126 5.8 (0.2, 15.9) 48 4.0 (3.1, 5.2)

Southern SSA 26 20.2 (14.4, 26.6) 13 3.9 (2.7, 5.4)

Eastern SSA 56 6.0 (4.1, 8.3) 21 4.5 (3.1, 6.8)

Western SSA 40 8.1 (1.5, 18.5) 12 3.0 (1.9, 4.6)

Central SSA 1 6.1 (5.3, 7.0) – –

Abbreviations: �, no data is available; CI, confidence interval; RR, relative risk; SSA, Sub-Saharan Africa.
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is highest in southern SSA at 19.8%, followed by central
SSA at 9.1%, eastern SSA at 4.6%, and western SSA at
4.0%. Over the past 12 months, smoking rates were 11.1%
in western SSA and 3.0% in southern SSA. In the last
6 months, southern SSA had the highest prevalence at
22.9%, followed by western SSA at 8.3% and eastern SSA
at 4.7% (Table S14).

In Benin, the lifetime prevalence of smoking
was 43.5%, with a 6-month prevalence of 4.6%. In
South Africa, the lifetime prevalence was 21.2%, with
a 6-month prevalence of 23.7%. Botswana had a life-
time prevalence of 18.2% and a 12-month prevalence
of 13.0%. Zimbabwe reported a lifetime prevalence of
17.8% (Table S14). The highest daily smoking preva-
lence among adolescents was in Nigeria at 4.9%
(Table S11).

3.7 | Regional differences among adults

Adult smoking rates also vary by region and country
(Table S14). The southern SSA region had a lifetime prev-
alence of 37.1%, central SSA had 7.0%, eastern SSA had a
6.3% and western SSA had 6.1%. In the past 12 months,
southern SSA had a prevalence of 59.2%, and eastern SSA
had 8.2%. In the past 6 months, southern SSA had a
19.5%, western SSA had 8.8%, eastern SSA had 7.2% and
central SSA had 6.1% (Table S14).

In South Africa, the 12-month prevalence was 59.2%,
and the 6-month prevalence was 19.6%. Namibia
recorded a lifetime prevalence of 28.9%, with no available
data for 12-month and 6-month prevalence. In Gambia,
the lifetime prevalence was 27.9%, with no available data
for 12-month and 6-month prevalence. In Burkina Faso,

TAB L E 2 Prevalence and gender differences in smoking by region among adults and adolescents in Sub-Saharan Africa.

Region

Prevalence in adolescents

Gender differences in
adolescents, male to
female Prevalence in adults

Gender difference in
adults, male to female

No. of
studies

Prevalence
(95% CI)

No. of
studies

RR
(95% CI)

No. of
studies

Prevalence
(95% CI)

No. of
studies RR (95% CI)

Lifetime
prevalence

67 4.5 (2.0, 8.0) 13 2.7 (2.0, 3.6) 76 12.7 (6.6, 20.4) 25 6.0 (4.4, 8.2)

Southern
SSA

6 19.8 (9.1, 33.1) 2 2.1 (1.8, 2.6) 20 37.1 (21.1, 54.6) 7 3.5 (2.2, 5.6)

Western
SSA

32 4.0 (0.6, 4.0) 6 2.6 (1.5, 4.8) 18 6.1 (0.2, 17.1) 6 5.0 (2.1, 11.6)

Eastern SSA 27 4.6 (1.6, 8.8) 5 2.9 (2.4, 3.6) 37 6.3 (2.9, 10.7) 11 7.9 (4.4, 14.2)

Central SSA 1 9.1 (7.8, 10.5) – – 1 7.0 (6.7, 7.3) 1 42.4 (34.6, 52.2)

12 months
prevalence

3 4.1 (0.0, 13.4) – – 6 12.1 (2.6, 26.2) 3 3.0 (1.6, 5.6)

Southern
SSA

2 3.0 (0.0, 16.1) – – 1 59.2 (55.7, 62.5) – –

Western
SSA

1 11.1 (9.8, 12.5) – – – – – –

Eastern SSA – – – – 5 8.2 (5.2, 11.8) 3 3.0 (1.6, 5.6)

Central SSA – – – – – – – –

6 months
prevalence

58 7.6 (2.9, 14.0) 17 1.8 (1.5, 2.1) 68 6.3 (0.0, 16.3) 31 6.0 (4.4, 8.1)

Southern
SSA

8 22.9 (8.8, 40.7) 3 1.8 (1.5, 2.7) 18 19.5 (13.7, 25.9) 10 4.9 (3.1, 7.8)

Eastern SSA 24 4.7 (2.5, 7.5) 7 1.8 (1.4, 2.3) 32 7.2 (4.4, 10.6) 14 7.3 (4.4, 12.1)

Western
SSA

25 8.3 (0.0, 22.6) 7 1.8 (1.3, 2.5) 15 8.8 (4.4, 23.6) 5 5.2 (1.8, 14.6)

Central SSA – – – – 1 6.1 (5.3, 6.9) – –

Abbreviations: �, no data is available; CI, confidence interval; RR, relative risk; SSA, Sub-Saharan Africa.
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the lifetime smoking prevalence was 19.4%, past 6-month
was 10.7%, with no data for 12 months. In Rwanda,
the lifetime prevalence was 19.8%, and the 12-month

prevalence was 8.0%. Congo had a lifetime prevalence
of 7.0%, with no available data for 12 and 6 months
(Table S14).

F I GURE 2 The heatmaps display disparities in smoking prevalence across Sub-Saharan African countries. Shaded areas represent

nations with available pooled smoking data, while countries with no data are left unshaded.
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South Africa had the highest daily smoking prevalence
among adults at 24.5%, followed by Ghana at 18.8%,
Seychelles at 14.8%, and Kenya at 11.8% (Table S11).

3.8 | Gender differences

Among all participants, the male-to-female RR for life-
time and 6-month smoking was 4.9 and 4.0, respectively
(Table 1). In central SSA, the RR for lifetime smoking
was 7.0; in eastern SSA, it was 6.5; in western SSA, it was
3.8; and in southern SSA, it was 3.3 (Table 1). Among
adolescents, the lifetime and 6-month RR for smoking
were 2.7 and 1.8, respectively (Table 2). Among adults,
the lifetime, 12-month, and 6-month RR for smoking
were 6.0, 3.0 and 6.0, respectively (Table 2).

The highest RR was 2.9 in eastern SSA in the lifetime
prevalence of smoking among adolescents. The lowest RR
was 1.8 in southern, eastern and western SSA (RR = 1.8)
in the 6-month prevalence among adolescents (Table 2).

Among adults, eastern SSA had the highest RR (3.0)
for the past 12-month smoking, whereas southern SSA
had the lowest RR (4.9) for 6-month prevalence (Table 2).
The male-to-female RR for daily smoking was not
reported among adolescents, while among adults, it was
8.2 (Table S11). Regionally, western SSA had the highest
RR for daily smoking (RR = 17.5) and southern SSA had
the lowest (RR = 2.6) (Table S11).

3.9 | Bias and meta-regression analysis

The overall risk of bias assessment in this review was
assessed as low. However, some studies presented low
quality, including poor sample representation, lack of
reporting for the shortest prevalence period, and missing
details on measurement reliability and validity (Table S7).
In the summary score, 20% of the studies (n = 39) scored
9–10 out of 10, while 70.8% of the studies (n = 138) scored
7–8, indicating that a low risk of bias existed.

The meta-regression analysis revealed no overall signifi-
cant correlation between country income levels and smoking
(Table S12). However, among adults, there was a significant
association in upper-middle-income countries for the life-
time (β = 0.18, p = 0.001), 12-month (β = 0.51, p = 0.001)
and 6-month prevalence of smoking (β = 0.11, p = 0.001).

4 | DISCUSSION

This systematic review and meta-analysis presents estimates
of lifetime, past-year and daily smoking prevalence across
35 SSA countries, using data from 195 unique articles.

Overall, across the total SSA sample, the lifetime smok-
ing prevalence was 8.8% and the past-year prevalence was
10.8%. The past-12-month prevalence of smoking was 4.1%
and 12.2% among adolescents and adults, respectively. The
prevalence of daily smoking was 3.5% in the total sample,
4.7% among adolescents and 3.3% among adults. These
population-level prevalence estimation results highlight the
prevalence of smoking in SSA between 2018 and 2023, sup-
porting the notion that the high smoking prevalence is
shifting towards low-income countries, such as SSA [12].

4.1 | Smoking in adults

The lifetime prevalence of smoking among adults in SSA
was found to be comparable to the United States (19.0%),
where population-level data are routinely monitored [33].
This indicates that smoking may be widespread and cause
harm in SSA, a region facing significant challenges such as
limited healthcare resources, weak implementation of
tobacco control policies [34] and being home to two-thirds
of the world’s most impoverished population [18].

Most notably, the past 12-month prevalence of smoking
among adults in SSA (12.7%) is higher than the 7.6% annual
prevalence reported in Latin America and the Caribbean
and the 2.9% annual prevalence reported in SSA [1]. This
finding aligns with the 15.5% overall annual prevalence
reported in Central Europe, Eastern Europe and Central
Asia, and the 17.6% in the United States, Australia and
Canada [1]. The prevalence of past 6-month smoking among
SSA adults (6.3%) is lower than the 15.5% current prevalence
in the United States among adults [35]. These prevalence dif-
ferences might be due to the differences in the population,
data collection period, and the lack of regular data collection
in most SSA countries [36]. This suggests that smoking may
pose a more substantial public health challenge in the SSA
region compared to high-income regions.

Among adults, the prevalence of daily smoking (3.3%)
in SSA is lower than the 16.5% daily smoking reported in
Organisation for Economic Co-operation and Develop-
ment member countries [37]. This disparity may result
from variations in health system practices and limited
data collection infrastructure in SSA. The lack of routine
monitoring for health behaviour like smoking likely leads
to underreporting, affecting the accuracy of prevalence
rates and obscuring the true extent of smoking-related
public health issues in the SSA region [38].

4.2 | Smoking in adolescents

We found a significantly lower lifetime prevalence of
smoking among adolescents (4.5%) compared to the
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23.5% prevalence reported in the 2018 review of SSA [13].
This discrepancy might be due to the small number of
studies in the previous review and the exclusion of street
children in this review [13].

The 12-month prevalence of smoking (4.1%) among
adolescents is also lower than in the 2019 global annual
prevalence of smoking (12.7%) among youths (15–
24 years) [7]. This result is lower than in the previous
annual report from the SSA region (5.8%) [7], but the
confidence intervals were overlapping, indicating a need
for more regular data collection to monitor trends accu-
rately in the region. The prevalence of smoking in the
past 6 months among adolescents (7.6%) was also lower
than in many regions [7], and in the low- and middle-
income countries where the overall prevalence was
14.0% [5]. This past 6-month prevalence was lower than
in the GSHS 2013–2022 in Africa (10.1%) [5]. The differ-
ences may be attributed to variations in the study popu-
lations’ age ranges. For example, the 2019 global
prevalence estimate included both adolescents and
youths, whereas our data focus solely on adolescents.
Additionally, the GSHS data only includes adolescents
aged 12–17 years. This highlights the need for further
research and regular data monitoring in the SSA region
to gain a deeper understanding of adolescent smoking
behaviour and its associated health risks, particularly
considering that two-thirds of the population in SSA are
under 44 years of age.

The prevalence of daily smoking among adolescents
(4.7%) was higher than the prevalence of regular smok-
ing in low- and middle-income countries overall
(1.2%) [39], and in the United States, 1.3% [40] in 2019,
and 1.9% in 2016–2019 [41]. This prevalence difference
was significant but may be due to methodological differ-
ences in how the prevalence of daily smoking was
assessed. For example, daily smoking was defined as
smoking at least once per day in the current review,
whereas in low- and middle-income countries, it was
defined as smoking 20 or more cigarettes in the past
30 days, and in the United States, as smoking 1 to 5 ciga-
rettes per day or more [41]. Another possible reason for
this discrepancy is that the daily smoking prevalence in
this study is more recent (2018–2023), whereas the older
data sources used in the GSHS were collected between
2003 and 2017 [39].

4.3 | Gender and smoking

The male-to-female RR in all timeframe prevalence esti-
mates was greater among males than females
(Tables S13 and S14). Among adults, the RR of daily
smoking was greater among males than females

(RR = 8.2 for daily smoking). This finding is in line with
prior global reports indicating a higher risk of smoking
among males compared to females [12], consistent with
the World Health Organization’s global smoking risk
predictions for both genders and with the global risk
prediction of smoking [42]. The RR of smoking is higher
among males than females in low-income countries [43],
more notable in SSA countries due to varying cultural
and traditional attitudes that impose lower expectations
for smoking among females [44,45]. However, the gen-
der risk difference is reduced among adolescents when
compared to adults, potentially due to a higher preva-
lence of smoking among female adolescents. This obser-
vation may hold significance for future research and
investigations into the relationship between gender
roles and smoking prevalence.

Smoking is prevalent in SSA, particularly with a high
12-month prevalence among adults. The major reasons
for this higher prevalence may include the lack of com-
prehensive policies and national tobacco control laws
and limited implementation of effective tobacco control
strategies [46]. There are weak smoking prevention mea-
sures (e.g., inadequate enforcement of smoke-free regula-
tions of the WHO Framework Convention on Tobacco
Control) [47] that should be improved to reduce the bur-
den of smoking in SSA countries [48]. There is insuffi-
cient political dedication to enforcing tobacco
taxation [34], limited collaboration among stakeholders
in enforcing tobacco control measures such as the
enforcement of smoke-free regulations in certain SSA
countries [47], and comparatively low restrictions on
tobacco advertising [49]. There is a need for policy atten-
tion to curb the rise of smoking in SSA; otherwise, this
finding evidences that many countries in SSA are less
likely to achieve the WHO goal of a 30% reduction in
tobacco use by 2025 [17].

Without a comprehensive collaborative initiative
among stakeholders to reduce smoking [47,50,51], the
prevalence of smoking at the population level in SSA is
likely to increase and result in significant public health
consequences and economic challenges like those in
South Africa [48]. These findings suggest that the preva-
lence of smoking at the population level is more likely to
be elevated in low-income communities [15], possibly
reflecting the shift of the smoking epidemic towards low-
income countries [12]. This is especially crucial for
nations in the SSA region, as many of these countries
have limited resources for investing in robust advocacy
and collaboration efforts among government and com-
munity organisations to strengthen smoking preven-
tion [34]. Additionally, these countries have the lowest
rates of national drug policies [52]. To reduce the emerg-
ing public health burden associated with smoking,
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primary intervention strategies should prioritise preven-
tion policies such as prohibiting adolescent access to
tobacco products [53], like those in the WHO Framework
Convention on Tobacco Control programs [16], particu-
larly among adolescents in SSA [53,54]. This review pre-
sents the available data from 2018 to 2023 on the
prevalence of smoking in SSA, which could assist in the
implementation and enforcement of the WHO’s effective
smoke-free laws to reduce the global tobacco epi-
demic [55] and the enhancement of the implementation
of international smoking prevention measures and strate-
gies to curb the smoking epidemic across SSA [16,17].

Smoking control policies in Africa are currently lack-
ing in strength [34]. There is growing evidence from the
SSA indicating that the introduction of higher excise
taxes can effectively deter adolescents from experiment-
ing with smoking [56]. In addition to enforcing regula-
tions to limit adolescent access to tobacco products,
school-based interventions show great promise in curbing
adolescent smoking in SSA [57]. Addressing the necessity
of curbing illegal practices within the tobacco industry in
low-income countries is also paramount [58]. Concer-
ningly, there are published reports of SSA adolescents
being offered free cigarettes by representatives of tobacco
companies, with prevalence rates ranging from 4.7% in
Côte d’Ivoire to 12.1% in South Africa [53].

One of the most notable findings was that the past
12-month prevalence of smoking among adults in SSA is
higher than in Latin America and the Caribbean, and also
comparable rates in Central Europe, Eastern Europe,
Central Asia, the United States, Australia and Canada [1].
This suggests that the burden of smoking and related
health harms in SSA may continue to increase unless
appropriate measures are taken.

This finding underscores the urgent need to regulate
tobacco industries and address advertising practices in
low-income countries that have been banned in higher-
income countries for decades [49,58]. Additionally, it is
advised to strengthen the integration of smoking control
measures into various stakeholders, including education,
healthcare and development strategies in SSA countries
[7,59–61].

This study provides the most current data on the pop-
ulation level of smoking in SSA, which could assist the
efforts to strengthen the dedication to enforcing tobacco
control implementations in many countries of the SSA
[34,47]. To achieve a 30% decrease in the global smoking
prevalence by 2025 [17], there is an urgent need for SSA
to adopt evidence-based policies and practices known to
drive down smoking prevalence [48]. There are reasons
to be optimistic about change. The Tobacco Products and
Electronic Delivery Systems Control Bill is currently
under review in the South African Parliament, as part of

the United under the Protect Our Next Initiative in this
SSA region [48]. The Bill includes new regulations on all
nicotine products, prohibition of smoking in enclosed
public places, banning the sale of cigarettes through
vending machines and displaying of tobacco products at
point-of-sale, and introducing plain cigarette packaging
with ‘graphic health warnings’.

4.4 | Robustness of the findings

There are indicators of the high certainty of the findings.
The result of the risk of bias assessment revealed that
90% of the studies (n = 177) scored between 7 and
10, indicating a generally low risk of bias in this review
(Table S7). In addition, 34.3% of the studies (n = 67)
included samples representing either specific provinces
or regions or the entire country and were passed through
several steps to include representative samples of each
country, underscoring the strong policy implications of
the findings for establishing priorities in SSA countries to
adopt and enforce evidence-based smoking control poli-
cies and develop targeted prevention strategies.

However, a wide confidence interval observed in
some estimates, such as the overall 12-month prevalence
of smoking in South Africa (Table S13), suggests uncer-
tainty about the true effect. This uncertainty may stem
from various factors, including variations in sample sizes,
heterogeneity across studies, inconsistent or biased find-
ings, and the inclusion of small studies in the analysis
(Table S13). The diverse cultural and attitudinal hetero-
geneity within the SSA population regarding smoking (I2

>99% in the Eggers’ test, as shown in both the meta-
regression and subgroup analyses, Figures S3–S8), small
sample sizes in certain studies (14% of studies included
had fewer than 400 participants), a notable small study
effect in the lifetime and 6-month smoking prevalence
among adults, and the inclusion of low-quality studies
(10% of studies scored 6 or below on the risk of bias
assessment tool) may all contribute to the wide confi-
dence interval. These factors raise concerns about the
precision of the pooled estimates, emphasising the need
for further investigation.

4.5 | Limitations related to the design
and study

The systematic review and meta-analysis design is subject
to several limitations that may impact the reliability and
generalisability of the conclusions.

One limitation is the uneven geographic distribution of
studies included in the analysis, with a high concentration
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of articles from countries like Nigeria, South Africa,
Ethiopia and Ghana, while countries such as Sudan, the
Central African Republic and Congo have few or no stud-
ies. This imbalance creates gaps in regional representation
and limits the comprehensiveness of the findings across
the region.

Another limitation is related to the biases in the
reporting of studies, including publication bias, where
studies with significant or favourable results are more
likely to be published, potentially skewing the overall
conclusions. Additionally, the significant heterogeneity
within SSA, encompassing diverse cultures, languages,
socio-economic conditions and health systems, adds con-
cern about the applicability of findings to the entire
region. These issues underscore the importance of consid-
ering the transparency and nature of the methodological
rigour while interpreting findings in this systematic
review and meta-analyses.

Some articles lacked clear age distinctions between
adolescents and adults, potentially affecting the interpre-
tation of overall prevalence. As shown in Figure 2, sev-
eral SSA countries had limited or no data, affecting the
interpretation of overall prevalence. In this study,
e-cigarettes (and its variations) were not examined as
there might be a possible association between vapes and
traditional smoking addiction/use in SSA that needs fur-
ther investigation [62–64].

This study itself is subject to some limitations. Meth-
odological issues, such as unclear age classifications and
a lack of data on smoking frequency, may have limited
the conclusions that can be drawn from the data. Incon-
sistencies were found in lifetime and 12-month smoking
rates, with lifetime smoking being lower, an unusual
trend that suggests the lack of consistent data monitoring
across many SSA countries.

5 | CONCLUSIONS

The results demonstrate that the prevalence of smoking
is common in SSA, with the past 12-month prevalence of
smoking among adults particularly high (12.7%). How-
ever, population-level data on the prevalence and fre-
quency of smoking in several SSA countries remain
limited.

To address this gap, Saharan region nations should
enhance their national smoking monitoring efforts. It is
also a priority to develop innovative strategies for pre-
venting smoking and monitoring smoking trends within
the population. Furthermore, maintaining a consistent
and vigilant approach to the implementation of interna-
tional smoking prevention measures and regulations
across Sub-Saharan countries is crucial to curbing the
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