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Abstract

Background: Substance misuse is a global public health problem. In addition to social and economic concerns,
consumption of tobacco and alcohol is associated with susceptibility to cardiovascular, respiratory, and infectious
diseases, cancers, and risk of transition to substance use disorders. African data suggest regional differences in the
prevalence and patterns of substance use, but a number of key questions remain. This cross-sectional population-
based study of middle-aged adults aims to examine prevalence and socio-demographic correlates of substance use
in four sub-Saharan African countries, in rural and urban settings.

Methods: Participants aged between 40 and 60 years were recruited from six research centres as part of the Africa
Wits-INDEPTH partnership for Genomic Research study. Data on patterns of tobacco and alcohol consumption was
captured, and the latter further assessed using the CAGE (cut-annoyed-guilty-eye) questionnaire.
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Results: Data from 10,703 participants suggested that more men (68.4%) than women (33.3%) were current
substance users. The prevalence of current smoking was significantly higher in men than in women (34.5% vs 2.1%,
p < 0.001). Smokeless tobacco was used more by women than men (14.4% vs 5.3%, p < 0.001). Current smoking was
associated with alcohol consumption in men, and smoking cessation in men was associated with being a former
drinker, having higher socio-economic status, and if married or cohabiting. Current alcohol consumption was
higher in men, compared to women (60.3% vs 29.3%), and highest in men from Soweto (70.8%) and women from
Nanoro (59.8%). The overall prevalence of problematic alcohol consumption among men was 18.9%, and women
7.3%. Men were significantly more likely to develop problematic drinking patterns, and this was more common in
those who were divorced or widowed, and in current smokers.

Conclusions: Regional variation in the patterns and prevalence of substance use was observed across study sites,
and in rural and urban settings. The high levels of substance use recorded in this study are of concern due to the
increased risk of associated morbidities. Further longitudinal data will be valuable in determining trends in
substance misuse in Africa.

Keywords: Alcohol use, Tobacco use, Sub-Saharan Africa, Prevalence, Cross-sectional study, Adults, Socio-
demographic correlates, AWI-gen

Background
Global data suggest that the prevalence of substance use
(tobacco, alcohol, and recreational drugs) is increasing, es-
pecially in low and middle income countries (LMICs) [1–
5]. On the African continent, there are few studies esti-
mating prevalence and correlates of substance use, and
data examining the socio-demographic correlates of sub-
stance use in African countries is sparse. Sreeramareddy
and colleagues (2014) examined Demographic and Health
Survey Data from 30 African countries to determine the
prevalence and social correlates of smoking and smokeless
tobacco [6]. Overall their findings suggest that the preva-
lence of smoking was higher in men than in women, and
that tobacco use was more common among the poor,
those with lower education, and working in occupations
that required fewer skills. There are also studies that sug-
gest that the prevalence of substance use varies regionally
and between urban and rural settings, for example in
Kenya, Ethiopia, and South Africa (SA) [3, 6–20]. Import-
antly, African studies examining the prevalence of sub-
stance use are not necessarily nationally representative
and are often restricted to specific groups, such as among
people living with HIV, homeless people, people suffering
from mental disorders, or university students [3, 11, 15,
17, 19–22]. Socio-demographic correlates that have
emerged from these studies include sex (i.e. men being
more likely to engage in harmful substance use than
women) and a range of physical and mental health out-
comes associated with substance use [8, 10, 13, 17, 21,
23–26]. It is therefore important to examine prevalence
and correlates of substance use, including sex, education,
and area of residence (rural vs urban). Investigating these
relationships may lead to a better understanding of the
trajectory of substance use and pathways to various out-
comes, and when best to intervene.

The Africa Wits-INDEPTH Partnership for Genomic
Research (AWI-Gen) study was initiated in order to as-
sess the genomic and environmental factors associated
with susceptibility to cardiometabolic disease [27, 28].
Our secondary analysis addresses the paucity of data on
prevalence and patterns of substance use in Africa, and
examines demographic correlates of substance use in
four sub-Saharan African (SSA) countries: South Africa
(South), Kenya (East), Ghana and Burkina Faso (West).
Our aim was to examine prevalence of substance use in
rural and urban regions, including patterns of alcohol
and tobacco consumption.

Methods
Study design and participants
The participants were recruited for the primary cross-
sectional study, AWI-Gen, a Collaborative Centre of the
Human Heredity and Health in Africa (H3Africa) Con-
sortium, to examine genetic and environmental factors
that contribute to cardiometabolic diseases in African
populations [27, 28]. Participants were recruited among
residents from six study sites in four SSA countries be-
tween 2013 and 2016. In SA, the sites were the MRC/
Wits Agincourt Health and Demographic Surveillance
System Site (HDSS) in Bushbuckridge (referred to as
Agincourt), the Dikgale HDSS (now referred to as
DIMAMO), and the Soweto cohort from the MRC/Wits
Developmental Pathways for Health Research Unit [29–
31]. In Kenya, representing East Africa, the study was
conducted within two Nairobi slums by the African
Population and Health Research Center (APHRC) HDSS
in Nairobi [32]. In West Africa, in Ghana, at the Nav-
rongo HDSS, Navrongo Health Research Centre, and
Burkina Faso at the Nanoro HDSS, Institut de Recherche

Boua et al. BMC Public Health         (2021) 21:1126 Page 2 of 14



en Sciences de la Santé/ Clinical Research Unit of
Nanoro [33, 34].
Participants of African descent aged between 40 and

60 years, and residing in the areas monitored by these
sites were included in this cross-sectional population-
based study in compliance with established recruitment
procedures at each of the research centres [27–31, 33,
34]. Exclusion criteria included: closely related individ-
uals, pregnant women, and non-residents [27, 28]. Par-
ticipants were invited to complete a questionnaire
requesting information on demography, family compos-
ition, marital status, education, employment, household
attributes, substance use, and medical and biological var-
iables not applicable to this study [28].

Ethical considerations
All participants provided written informed consent prior
to enrollment into the study [28]. Ethics clearance for each
of the study sites was approved through their relevant in-
stitutional and national ethics boards, and the AWI-Gen
study as a whole was approved by the Human Research
Ethics Committee (HREC) (Medical) of the University of
the Witwatersrand (approval number M121029, and re-
newal M170880). Participant identity was protected by
assigning unique study identifiers and the key linking
them was securely stored at the collection site.

Measures
Overall substance use was defined as; ‘current substance
user’ versus ‘current non-user’ (a user was defined as a
person currently consuming alcohol and/or currently
consuming tobacco products (smoking, chewing, or
using snuff)).
Tobacco use variables included smoking categorised as;

never used, current user, or former user, based on partici-
pant responses. Age at smoking initiation and type of to-
bacco smoked (cigarettes, pipe, hand rolled cigarettes, and
cigars - note that participants could report more than
one) were also recorded. The frequency of smoking was
captured as; daily (5–6 days per week), 1–4 days per week,
1–3 days per month, or less than once per month. All par-
ticipants were asked if they used smokeless tobacco and if
so; was it chewing tobacco, or snuff.
Alcohol use was categorised as; never consumed,

current non-problematic consumer, current problematic
consumer, or former consumer. Problematic alcohol use
was determined according to the CAGE (cut-annoyed-
guilty-eye) questionnaire [35]. If the participant responded
yes to at least two of the following questions they were
categorised as being problematic drinkers: Have you ever
felt that you should cut down on your drinking? Have
people annoyed you by criticising your drinking? Have
you ever felt bad or guilty about your drinking? Have you
ever had an alcoholic drink first thing in the morning to

steady your nerves, or get rid of a hangover? In the past
year, did you ever have 6 or more alcoholic drinks in a sin-
gle morning, afternoon, or night? Data were collected on
the type of alcohol consumed (spirits, beer, homebrew,
wine, or other) and the frequency of alcohol consumption
(daily, 5–6 days per week, 1–4 days per week, 1–3 days per
month, or less than once per month). It is important to
point out that ‘Other’ for the type of alcohol refers to lo-
cally brewed alcohol ranging from home brewed sorghum
beer in Nanoro and Navrongo, Changaa (traditional
home-brewed spirit from maize, millet, or sorghum) in
Nairobi, to fermented cider in Dikgale, and cider and
spirits in Soweto.
Household goods were used as a proxy for socioeco-

nomic status (SES), using a method developed by the
Demographic and Health Surveys (DHS) Program [36].
This method involves a principal component analysis of
the SES variables (household attributes) where factor
scores (factor loadings) are used to predict wealth indices
(from the first principal component or factor) which in
turn are categorised into quintiles [37]. The partnership
status of participants was categorised as; never married/
co-habited, married/living with partner, or divorced/
widowed. Education was reported as no formal education,
primary, secondary, or tertiary education. Employment
status was considered as either employed, or unemployed.

Statistical analyses
Data were captured into REDCap and underwent basic
quality control (QC) [38]. Further QC was completed in
a PostgreSQL database after exportation. Descriptive sta-
tistics were used to summarise the socio-demographic
variables in current substance users and non-users of al-
cohol and/or tobacco, and the distributions were com-
pared. Continuous variables were reported as medians
and inter-quartile ranges, and categorical variables were
reported as percentages. The data on the consumption
of alcohol and tobacco were analysed separately for each
site according to sex, and for the combined dataset. The
Kruskal-Wallis test was used to compare continuous
variables between the sites. Two group comparisons for
continuous and non-normally distributed variables were
performed using the Mann-Whitney test, and Pearson
Chi-squared test or Fisher’s exact test for categorical
variables to assess differences between the sexes.
To assess the correlates with alcohol use of the partici-

pants according to current use (current consumer of to-
bacco and/or alcohol) or current non-use (individuals
who never consumed or are former consumers of to-
bacco and/or alcohol), abuse (problematic alcohol use vs
non-problematic alcohol use), and smoking cessation
(for men); multivariable logistic regression was used to
calculate adjusted Odds Ratios (aORs) with 95% Confi-
dence Intervals. We adjusted for ethnicity based on
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recruitment site for all logistic regressions. Some ana-
lyses were performed only for men because the number
of women who smoked tobacco was negligible. The ana-
lyses were performed using Stata 14.2© (45).

Results
Participants: description of socio-demographic variables
in current users and current non-users of tobacco and
alcohol
The study included 10,703 participants aged between 40
and 60 years, of whom 5895 were women (55.1%).
Table 1 presents the characteristics of the participants
according to current use (current consumer of tobacco
and/or alcohol) or current non-use (individuals who
never consumed or are former consumer of tobacco
and/or alcohol), stratified by study site, and for the com-
bined sample. The overall median age was 50 years. In
the combined dataset, age was significantly associated
with substance use, although age was not significant in
four of the six study sites. Similarly level of education
was significantly associated with substance use in the
combined dataset, although the distribution of education
levels differed across sites and was only significantly as-
sociated with substance use in three of the six sites.
Overall, there were more substance users among those
with no formal education. SES (assessed using quintiles)
showed differences in the distribution between substance
users and non-users across sites. Substance use was vari-
able across SES quintiles, and significantly associated
across all study sites. There were more substance users
among participants who had never married/cohabited or
married/living with partner, than among those who were
divorced/widowed. More employed participants were
substance users than those that were unemployed.
Complete data regarding substance use was not available
for Soweto, as alcohol consumption was not recorded
for Soweto women.

Tobacco use
The prevalence of current smoking was significantly
higher in men than in women (34.5% vs 2.1%, p < 0.001).
There were differences observed between the sites with
the lowest prevalence of current smoking in Nanoro for
both men and women (13.6 and 0% respectively), and
the highest in Dikgale for men (63.4%) and in Soweto
for women (4.9%) (Table 2). The median age of smoking
initiation was 20 (Q1-Q3: 17–24) years old for both
sexes. Cigarettes were the most consumed type of smok-
ing tobacco, followed by hand-rolled cigarettes and
pipes. For men, Nairobi had the highest prevalence of
former smokers (29.3%), and Nanoro had the lowest per-
centage of former smokers (11.7%). Smokeless tobacco
was used more by women overall (14.4% vs 5.3%, p <
0.001), and chewing tobacco (7.1%) more than snuff

(5.4%) for women across all sites. The type and fre-
quency of smoked tobacco was not available for Agin-
court and Soweto, and smokeless tobacco data was
unavailable for Soweto.

Alcohol consumption
The patterns of alcohol consumption per site, and for
the combined sample (All) are presented in Table 3. In
the combined sample, the percentage of lifetime ab-
stainers (never consumed) was more than twofold higher
among women than men (52.4% vs 23.8%). Overall,
current consumers were more likely to be men. The
lowest prevalence of current alcohol consumption was
observed in Nairobi (33.9% of men and 5.9% of women).
Consumers of alcohol were highest in Soweto (70.8%)
for men, and in Nanoro (59.8%) for women. Navrongo
had the highest rate of problematic drinking (50.1% men
and 15.3% women). Former consumers were highest in
Nairobi (37.1%) for men, and Navrongo for women
(24.3%). Among the sites, Nanoro had the highest preva-
lence of daily alcohol consumption, whilst Dikgale had
the lowest. There were differences in the types of alco-
holic beverages consumed at each site, despite home-
brewed alcohol and beer being most popular in most
sites (Table 3). Approximately 21.7% of men felt that
they should cut down on alcohol consumption, and 8.6%
of women felt the same. Alcohol consumption-based
guilt was felt by 16.9% of men and 5.1% of women. Binge
drinking (> 6 alcoholic drinks) was observed at a higher
prevalence in men than in women (9.6% vs 2.5%, p <
0.001) (Table 3). Data on alcohol consumption was not
collected for Soweto women, nor was the frequency of
consumption and CAGE questionnaire responses avail-
able for Soweto men.

Multivariable logistic regression analysis of problematic
drinking
In the site (proxy for ethnicity) adjusted analysis; SES,
age, level of education, and employment status were not
associated with problematic alcohol use when pooling
data from all of the sites (Fig. 1; Supplementary Table 1).
Being male, and being divorced/widowed was associated
with increased likelihood of alcohol abuse with respect-
ive aOR of 3.23 (95% IC [2.72–3.82]) and 1.61 (95% IC
[1.12–2.32]) (Supplementary Table 1). These associa-
tions differed at site level, and being male was the only
consistent risk factor across all sites with aOR ranging
from 1.91 (95% IC [1.36–2.69]) in Nanoro, to 8.15 (95%
IC [1.34–49.66]) in Agincourt. Higher SES was associ-
ated with reduced odds in Nairobi, whereas in Nanoro it
was associated with increased odds of having a drinking
problem. When assessing the effects of tobacco con-
sumption on problematic drinking, tobacco users
showed increased likelihood of problematic alcohol

Boua et al. BMC Public Health         (2021) 21:1126 Page 4 of 14



Ta
b
le

1
So
ci
o-
de

m
og

ra
ph

ic
ch
ar
ac
te
ris
tic
s
of

th
e
A
W
I-G

en
co
ho

rt
ac
co
rd
in
g
to

st
ud

y
si
te

an
d
fo
r
th
e
co
m
bi
ne

d
da
ta
se
t
(A
ll
si
te
s)
,s
tr
at
ifi
ed

ac
co
rd
in
g
to

su
bs
ta
nc
e
us
e
(c
ur
re
nt

al
co
ho

lc
on

su
m
pt
io
n
an
d/
or

cu
rr
en

t
to
ba
cc
o
us
e,
in
cl
ud

in
g
sm

ok
in
g,

ch
ew

in
g,

an
d
us
in
g
sn
uf
f)

A
g
in
co

ur
t

D
ig
ka

le
N
ai
ro
b
i

N
an

or
o

N
av
ro
ng

o
So

w
et
o

A
ll
si
te
s

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p-
va

lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

N
(%

)
35
8

(2
4.
40
%
)

11
07

(7
5.
60
%
)

65
5

(4
3.
90
%
)

51
2

(5
6.
10
%
)

48
5

(2
5.
00
%
)

14
57

(7
5.
00
%
)

14
67

(7
0.
40
%
)

61
7

(2
9.
60
%
)

14
10

(7
0.
00
%
)

60
4

(3
0.
00
%
)

87
2

(4
2.
90
%
)

11
59

(5
7.
00
%
)

52
47

(4
9.
00
%
)

54
56

(5
1.
00
%
)

A
g
e
(y
ea

rs
)

52
(1
0)

51
(1
0)

0.
17
82

51
(1
0)

40
.0

(1
0.
5)

<
0.
00

1
47

(9
)

48
(9
)

0.
84
15

50
(1
0)

49
(1
0)

< 0.
00

1
51

(1
0)

51
(1
0)

0.
31
25

49
(1
0)

49
(1
0)

0.
42
36

50
(1
0)

49
(1
0)

<
0.
00

1

Se
x

<
0.
00

1
<
0.
00

1
<
0.
00

1
0.
67
4

<
0.
00

1
<
0.
00

1
<
0.
00

1

W
om

en
85 (9
.5
3%

)
80
7

(9
0.
47
%
)

38
0

(4
6.
86
%
)

43
1

(5
3.
14
%
)

91 (8
.6
2%

)
96
5

(9
1.
38
%
)

72
7

(6
3.
97
%
)

31
2

(3
0.
03
%
)

62
8

(5
7.
56
%
)

46
3

(4
2.
44
)%

49 (4
.8
7%

)a
95
7

(9
5.
13
%
)a

19
60

(3
3.
25
%
)

39
35

(6
6.
75
%
)

M
en

27
3

(4
7.
64
%
)

30
0

(5
2.
36
%
)

27
5

(7
7.
25
%
)

81 (2
2.
75
%
)

39
4

(4
4.
47
%
)

49
2

(5
5.
53
%
)

74
1

(7
0.
81
%
)

30
5

(2
9.
19
%
)

78
2

(8
4.
72
%
)

14
1

(1
5.
28
%
)

82
3

(8
0.
29
%
)

20
2

(1
9.
71
%
)

32
87

(6
8.
37
%
)

15
21

(3
1.
63
%
)

So
ci
oe

co
no

m
ic

St
at
us

(L
ow

es
t

to
hi
g
he

st
)

<
0.
00

1
0.
02

5
0.
02

3
< 0.
00

1
0.
02

3
<
0.
00

1
<
0.
00

1

1s
t
Q
ui
nt
ile

82 (3
6.
28
%
)

14
4

(6
3.
72
%
)

93 (6
3.
27
%
)

54 (3
6.
73
%
)

78 (3
3.
19
%
)

15
7

(6
6.
81
%
)

24
6

(7
3.
21
%
)

90 (2
6.
79
%
)

24
3

(6
5.
32
%
)

12
9

(3
4.
68
%
)

36 (1
5.
52
%
)

19
6

(8
4.
48
%
)

77
8

(5
0.
26
%
)

77
0

(4
9.
74
%
)

2n
d
Q
ui
nt
ile

10
3

(2
9.
68
%
)

24
4

(7
0.
32
%
)

15
5

(5
8.
49
%
)

11
0

(4
1.
51
%
)

10
7

(2
4.
77
%
)

32
5

(7
5.
23
%
)

30
3

(7
5.
00
%
)

10
1

(2
5.
00
%
)

25
0

(6
9.
44
%
)

11
0

(3
0.
56
%
)

10
0

(2
0.
49
%
)

38
8

(7
9.
51
%
)

10
18

(4
4.
34
%
)

12
78

(5
5.
66
%
)

3r
d
Q
ui
nt
ile

42 (2
2.
95
%
)

14
1

(7
7.
05
%
)

89 (5
8.
17
%
)

64 (4
1.
83
%
)

11
2

(2
4.
89
%
)

33
8

(7
5.
11
%
)

30
3

(7
4.
81
%
)

10
2

(2
5.
19
%
)

28
8

(7
4.
42
%
)

99 (2
5.
58
%
)

13
2

(4
0.
87
%
)

19
1

(5
9.
13
%
)

96
6

(5
0.
82
%
)

93
5

(4
9.
18
%
)

4t
h
Q
ui
nt
ile

80 (2
2.
99
%
)

26
8

(7
7.
01
%
)

14
8

(5
8.
04
%
)

10
7

(4
1.
96
%
)

85 (2
1.
46
%
)

31
1

(7
8.
54
%
)

28
2

(7
3.
06
%
)

10
4

(2
6.
94
%
)

34
6

(7
3.
15
%
)

12
7

(2
6.
85
%
)

22
1

(6
3.
51
%
)

12
7

(3
6.
49
%
)

11
62

(5
2.
67
%
)

10
44

(4
7.
33
%
)

5t
h
Q
ui
nt
ile

51 (1
4.
13
%
)

31
0

(8
5.
87
%
)

17
0

(4
9.
13
%
)

17
6

(5
0.
87
%
)

10
3

(2
4.
01
%
)

32
6

(7
5.
99
%
)

33
1

(6
0.
62
%
)

21
5

(3
9.
38
%
)

28
3

(6
7.
22
%
)

13
8

(3
2.
78
%
)

37
3

(7
6.
59
%
)

11
4

(2
3.
41
%
)

13
11

(5
0.
62
%
)

12
79

(4
9.
38
%
)

M
ar
it
al

st
at
us

<
0.
00

1
0.
01

6
<
0.
00

1
0.
14
0

<
0.
00

1
<
0.
00

1
<
0.
00

1

N
ev
er

m
ar
rie
d

or
co
-h
ab
ite
d

49 (3
6.
57
%
)

85 (6
3.
43
%
)

15
6

(5
4.
17
%
)

13
2

(4
5.
83
%
)

13 (1
5.
66
%
)

70 (8
4.
34
%
)

10 (5
8.
82
%
)

7 (4
1.
18
%
)

16 (8
0.
00
%
)

4 (2
0.
00
%
)

23
9

(7
5.
63
%
)

77 (2
4.
37
%
)

48
3

(5
6.
29
%
)

37
5

(4
3.
71
%
)

M
ar
rie
d/
liv
in
g

w
ith

pa
rt
ne

r
25
2

(2
5.
66
%
)

73
0

(7
4.
34
%
)

32
4

(5
3.
64
%
)

28
0

(4
6.
36
%
)

37
4

(2
8.
90
%
)

92
0

(7
1.
10
%
)

12
71

(7
0.
03
%
)

54
4

(2
9.
97
%
)

10
67

(7
2.
05
%
)

41
4

(2
7.
95
%
)

44
6

(5
3.
35
%
)

39
0

(4
6.
65
%
)

37
34

(5
3.
25
%
)

32
78

(4
6.
75
%
)

D
iv
or
ce
d/

W
id
ow

ed
57 (1
6.
33
%
)

29
2

(8
3.
67
%
)

17
5

(6
3.
64
%
)

10
0

(3
6.
36
%
)

98 (1
7.
38
%
)

46
6

(8
2.
62
%
)

18
5

(7
5.
20
%
)

61 (2
4.
80
%
)

32
7

(6
3.
87
%
)

18
5

(3
6.
13
%
)

16
5

(3
0.
78
%
)

37
1

(6
9.
22
%
)

10
07

(4
0.
57
%
)

14
75

(5
9.
43
%
)

H
ig
he

st
ed

uc
at
io
n

co
m
p
le
te
d

0.
06
0

<
0.
00

1
0.
00

6
0.
08
6

0.
40
3

<
0.
00

1
<
0.
00

1

N
o
Fo
rm

al
ed

uc
at
io
n

10
6

(2
6.
30
%
)

29
7

(7
3.
70
%
)

63 (6
5.
62
%
)

33 (3
4.
38
%
)

25 (1
7.
01
%
)

12
2

(8
2.
99
%
)

12
29

(7
1.
54
%
)

48
9

(2
8.
46
%
)

98
0

(6
9.
36
%
)

43
3

(3
0.
64
%
)

7 (7
0.
00
%
)

3 (3
0.
00
%
)

24
10

(6
3.
64
%
)

13
77

(3
6.
36
%
)

Pr
im

ar
y

14
8

(2
5.
74
%
)

42
7

(7
4.
26
%
)

25
0

(6
4.
77
%
)

13
6

(3
5.
23
%
)

26
3

(2
3.
69
%
)

84
7

(7
6.
31
%
)

15
7

(6
5.
69
%
)

82 (3
4.
31
%
)

28
2

(7
3.
63
%
)

10
1

(2
6.
37
%
)

12
2

(1
6.
18
%
)

63
2

(8
3.
82
%
)

12
22

(3
5.
45
%
)

22
25

(6
4.
55
%
)

Se
co
nd

ar
y

91 (2
2.
86
%
)

30
7

(7
7.
14
%
)

32
8

(5
1.
01
%
)

31
5

(4
8.
99
%
)

18
7

(2
8.
38
%
)

47
2

(7
1.
62
%
)

62 (6
4.
58
%
)

34 (3
5.
42
%
)

12
1

(6
9.
14
%
)

54 (3
0.
86
%
)

62
0

(6
9.
27
%
)

27
5

(3
0.
73
%
)

14
09

(4
9.
16
%
)

14
57

(5
0.
84
%
)

Te
rt
ia
ry

12 (1
3.
64
%
)

76 (8
6.
36
%
)

14 (3
4.
15
%
)

27 (6
5.
85
%
)

10 (3
8.
46
%
)

16 (6
1.
54
%
)

15 (8
3.
33
%
)

3 (1
6.
67
%
)

24 (6
6.
67
%
)

12 (3
3.
33
%
)

10
6

(6
9.
28
%
)

47 (3
0.
72
%
)

18
1

(5
0.
00
%
)

18
1

(5
0.
00
%
)

Em
p
lo
ym

en
t

st
at
us

0.
70
0

0.
25
9

0.
16
8

0.
38
0

<
0.
00

1
0.
01

8
<
0.
00

1

Boua et al. BMC Public Health         (2021) 21:1126 Page 5 of 14



Ta
b
le

1
So
ci
o-
de

m
og

ra
ph

ic
ch
ar
ac
te
ris
tic
s
of

th
e
A
W
I-G

en
co
ho

rt
ac
co
rd
in
g
to

st
ud

y
si
te

an
d
fo
r
th
e
co
m
bi
ne

d
da
ta
se
t
(A
ll
si
te
s)
,s
tr
at
ifi
ed

ac
co
rd
in
g
to

su
bs
ta
nc
e
us
e
(c
ur
re
nt

al
co
ho

lc
on

su
m
pt
io
n
an
d/
or

cu
rr
en

t
to
ba
cc
o
us
e,
in
cl
ud

in
g
sm

ok
in
g,

ch
ew

in
g,

an
d
us
in
g
sn
uf
f)
(C
on

tin
ue
d)

A
g
in
co

ur
t

D
ig
ka

le
N
ai
ro
b
i

N
an

or
o

N
av
ro
ng

o
So

w
et
o

A
ll
si
te
s

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p-
va

lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-v
al
ue

C
ur
re
nt

us
er
s

C
ur
re
nt

no
n-

us
er
s

p
-

va
lu
e

U
ne

m
pl
oy
ed

21
5

(2
4.
32
%
)

66
9

(7
5.
68
%
)

39
6

(5
4.
70
%
)

32
8

(4
5.
30
%
)

22 (1
9.
47
%
)

91 (8
0.
53
%
)

13 (6
1.
90
%
)

8 (3
8.
10
%
)

56
4

(7
5.
20
%
)

18
6

(2
4.
80
%
)

32
2

(3
9.
75
%
)

48
8

(6
0.
25
%
)

15
32

(4
6.
40
%
)

17
70

(5
3.
60
%
)

Em
pl
oy
ed

11
7

(2
3.
40
%
)

38
3

(7
6.
60
$)

25
5

(5
8.
09
%
)

18
4

(4
1.
91
%
)

46
1

(2
5.
25
%
)

13
65

(7
4.
75
%
)

14
53

(7
0.
67
%
)

60
3

(2
9.
33
%
)

84
2

(6
6.
93
%
)

41
6

(3
3.
07
%
)

55
0

(4
5.
05
%
)

67
1

(5
4.
95
%
)

36
78

(5
0.
38
%
)

36
22

(4
9.
62
%
)

C
on

tin
uo

us
va
ria

bl
es

ar
e
pr
es
en

te
d
as

m
ed

ia
ns

an
d
in
te
rq
ua

rt
ile

ra
ng

e.
M
an

n-
W
hi
tn
ey

W
ilc
ox
on

te
st

ha
s
be

en
us
ed

to
as
se
ss

di
ff
er
en

ce
s

C
at
eg

or
ic
al

va
ria

bl
es

ar
e
pr
es
en

te
d
as

nu
m
be

r
an

d
pe

rc
en

ta
ge

.C
hi
-s
qu

ar
ed

or
Fi
sh
er
’s
ex
ac
t
te
st

(w
he

n
C
hi
-s
qu

ar
ed

te
st

co
nd

iti
on

s
w
er
e
no

t
fu
lfi
lle
d)

w
er
e
us
ed

to
as
se
ss

di
ff
er
en

ce
s

a T
hi
s
on

ly
ac
co
un

ts
fo
r
sm

ok
in
g
si
nc
e
al
co
ho

lc
on

su
m
pt
io
n
da

ta
ha

ve
no

t
be

en
co
lle
ct
ed

fo
r
w
om

en
in

So
w
et
o

Boua et al. BMC Public Health         (2021) 21:1126 Page 6 of 14



Ta
b
le

2
Pr
ev
al
en

ce
an
d
ch
ar
ac
te
ris
tic
s
of

to
ba
cc
o
co
ns
um

pt
io
n
pe

r
si
te

an
d
pe

r
ge

nd
er

A
g
in
co

ur
t

D
ig
ka
le

N
ai
ro
b
i

N
an

or
o

N
av
ro
ng

o
So

w
et
o

A
ll
m
en

A
ll

w
om

en

M
en

(5
73

)
W
om

en
(8
92

)
p
-

va
lu
e

M
en

(3
55

)
W
om

en
(8
10

)
p
-v
al
ue

M
en

(8
86

)
W
om

en
(1
05

6)
p
-v
al
ue

M
en

(1
04

5)
W
om

en
(1
03

9)
p
-v
al
ue

M
en

(9
23

)
W
om

en
(1
09

1)
p
-v
al
ue

M
en

(1
02

5)
W
om

en
(1
00

5)
p
-

va
lu
e

N
=

48
07

N
=

58
93

p
-v
al
ue

Sm
ok

in
g
st
at
us

< 0.
00

1
<
0.
00

1
<
0.
00

1
<
0.
00

1
<
0.
00

1
< 0.
00

1
<
0.
00

1

N
ev
er

Sm
ok
ed

29
1

(5
0.
96
%
)

88
2

(9
8.
88
%
)

54 (1
5.
21
%
)

75
6

(9
3.
33
%
)

41
8

(4
7.
33
%
)

97
5

(9
2.
33
%
)

77
9

(7
4.
69
%
)

10
33

(9
9.
81
%
)

33
2

(3
5.
97
%
)

10
52

(9
6.
6%

)
31
1

(3
0.
40
%
)

89
7

(8
9.
97
%
)

21
85

(4
5.
52
%
)

55
95

(9
5.
17
%
)

C
ur
re
nt

sm
ok
er

15
5

(2
7.
15
%
)

3
(0
.3
4%

)
22
4

(6
3.
38
%
)

25 (0
3.
09
%
)

20
8

(2
3.
50
%
)

27 (0
2.
56
%
)

14
2

(1
3.
61
%
)

0
(0
.0
0%

)
38
8

(4
2.
04
%
)

21 (0
1.
93
%
)

54
0

(5
2.
79
%
)

49 (4
.9
1%

)
16
58

(3
4.
54
%
)

12
5

(0
2.
13
%
)

Fo
rm

er
sm

ok
e

12
5

(2
1.
89
%
)

7
(0
.7
8%

)
76 (2
1.
41
%
)

29 (0
3.
58
%
)

25
9

(2
9.
27
%
)

54 (0
5.
11
%
)

12
2

(1
1.
70
%
)

2
(0
.1
9%

)
20
3

(2
1.
99
%
)

16 (0
1.
47
%
)

17
2

(1
6.
81
%
)

51 (5
.1
2%

)
95
7

(1
9.
94
%
)

15
9

(0
2.
70
%
)

A
g
e
st
ar
te
d
sm

ok
in
g

20
(1
7–

27
)

23
(2
0–

30
)

0.
41
03

19
(1
6–

23
)

19
(1
6–

22
)

0.
75
72

19
(1
6–

22
)

20
(1
7–

23
)

0.
14
57

20
(1
8–

25
)

24
.5
(2
1–

28
)

0.
33
33

20
(2
0–

25
)

20
(1
8–

30
)

0.
80
61

N
A

N
A

20
(1
7–

25
)

20
(1
7–

24
)

0.
31
25

Ty
p
e
of

sm
ok

ed
to
b
ac
co

U
se

C
ig
ar
et
te
s
(Y
es
)

N
A

N
A

–
11
8

(3
3.
15
%
)

14 (0
1.
73
%
)

<
0.
00

1
20
8

(2
3.
48
%
)

25 (0
2.
37
%
)

<
0.
00

1
14
0

(1
3.
40
%
)

0
(0
.0
0%

)
<
0.
00

1
26
2

(2
8.
39
%
)

12 (0
1.
10
%
)

<
0.
00

1
53
5

(5
2.
20
%
)

49 (0
4.
87
%
)

< 0.
00

1
12
63

(2
6.
27
%
)

10
0

(0
1.
70
%
)

<
0.
00

1

Pi
pe

(Y
es
)

N
A

N
A

–
39 (1
0.
96
%
)

5
(0
.6
2%

)
<
0.
00

1
0 (0
.0
0%

)
1
(0
.0
9%

)
0.
36
0

1 (0
.1
0%

)
0
(0
.0
0%

)
0.
32
1

5 (0
.5
4%

)
1
(0
.0
9%

)
0.
03
4

3 (0
.2
9%

)
0
(0
.0
0%

)
0.
08
6

48 (0
1.
00
%
)

7 (0
.1
2%

)
<
0.
00

1

H
an
d
ro
lle
d
(Y
es
)

N
A

N
A

77 (2
1.
63
%
)

6
(0
.7
4%

)
<
0.
00

1
0 (0
.0
0%

)
1
(0
.0
9%

)
0.
36
0

0 (0
.0
0%

)
0
(0
.0
0%

)
16
4

(1
7.
77
%
)

11 (1
.0
1%

)
<
0.
00

1
N
A

N
A

24
1

(0
5.
01
%
)

18 (0
.3
1%

)
<
0.
00

1

C
ig
ar
s
(Y
es
)

N
A

N
A

–
0 (0
.0
0%

)
0
(0
.0
0%

)
0 (0
.0
0%

)
0
(0
.0
0%

)
0 (0
.0
0%

)
0
(0
.0
0%

)
2 (0
.2
2%

)
0
(0
.0
0%

)
0.
12
4

N
A

N
A

2 (0
.0
4%

)
0 (0
.0
0%

)

Fr
eq

ue
nc

y
of

sm
ok

ed
to
b
ac
co

us
e

<
0.
00

1
<
0.
00

1
<
0.
00

1
<
0.
00

1
<
0.
00

1

C
ur
re
nt

N
on

-
sm

ok
er
s

13
1

(3
6.
8%

)
78
6

(9
6.
92
%
)

67
8

(7
6.
52
%
)

10
29

(9
7.
44
%
)

90
3

(8
6.
41
%
)

10
39

(1
00
%
)

53
5

(5
7.
96
%
)

10
70

(9
8.
08
%
)

N
A

N
A

26
65

(7
0.
45
%
)

48
13

(9
8.
45
%
)

D
ai
ly
sm

ok
er
s

N
A

N
A

19
4

(5
4.
49
%
)

20 (0
2.
47
%
)

18
2

(2
0.
54
%
)

21 (0
1.
99
%
)

12
6

(1
2.
06
%
)

0
(0
.0
0%

)
34
3

(3
7.
16
%
)

18 (0
1.
65
%
)

N
A

N
A

84
5

(2
2.
34
%
)

59 (0
1.
21
%
)

5–
6
da
ys

pe
r
w
ee
k

N
A

N
A

3 (0
.8
4%

)
0
(0
.0
0%

)
2 (0
.2
3%

)
0
(0
.0
0%

)
7 (0
.6
7%

)
0
(0
.0
0%

)
17 (0
1.
84
%
)

0
(0
.0
0%

)
N
A

N
A

29 (0
.7
7%

)
0 (0
.0
0%

)

1–
4
da
ys

pe
r
w
ee
k

N
A

N
A

23 (0
6.
46
%
)

4
(0
.4
9%

)
21 (0
2.
37
%
)

6
(0
.5
7%

)
6 (0
.5
7%

)
0
(0
.0
0%

)
17 (0
1.
84
%
)

0
(0
.0
0%

)
N
A

N
A

67 (0
1.
77
%
)

10 (0
.2
0%

)

1–
3
da
ys

pe
r
m
on

th
N
A

N
A

4 (1
.1
2%

)
1
(0
.1
2%

)
0 (0
.0
0%

)
0
(0
.0
0%

)
2 (0
.1
9%

)
0
(0
.0
0%

)
3 (0
.3
3%

)
1
(0
.0
9%

)
N
A

N
A

9 (0
.2
4%

)
2 (0
.0
4%

)

Le
ss

th
an

on
ce

pe
r

m
on

th
N
A

N
A

1 (0
.2
8%

)
0
(0
.0
0%

)
3 (0
.3
4%

)
0
(0
.0
0%

)
0 (0
.0
0%

)
0
(0
.0
0%

)
0 (0
.0
0%

)
0
(0
.0
0%

)
N
A

N
A

4 (0
.1
1%

)
0 (0
.0
0%

)

Sm
ok

el
es
s
to
b
ac
co

st
at
us

(Y
es
)

13 (0
2.
27
%
)

51 (0
5.
72
%
)

0.
00

2
32 (0
8.
99
%
)

33
7

(4
1.
55
%
)

<
0.
00

1
48 (0
5.
42
%
)

20 (0
1.
89
%
)

<
0.
00

1
67 (0
6.
41
%
)

32
6

(3
1.
38
%
)

<
0.
00

1
95 (1
0.
29
%
)

11
4

(1
0.
45
%
)

0.
73
5

N
A

N
A

25
5

(0
5.
30
%
)

84
8

(1
4.
39
%
)

<
0.
00

1

Ty
p
e
of

sm
ok

el
es
s
to
b
ac
co

U
se

Sn
uf
f
(Y
es
)

4 (0
.7
0%

)
31 (0
3.
48
%
)

0.
00

2
18 (0
5.
06
%
)

25
3

(3
1.
20
%
)

<
0.
00

1
35 (0
3.
95
%
)

16 (0
1.
52
%
)

<
0.
00

1
3 (0
.2
9%

)
4
(0
.3
8%

)
<
0.
00

1
30 (0
3.
25
%
)

12 (0
1.
10
%
)

0.
00

2
0 (0
.0
0%

)
0
(0
.0
0%

)
–

90 (0
1.
87
%
)

31
6

(0
5.
36
%
)

<
0.
00

1

C
he

w
in
g
to
ba
cc
o

us
e
(Y
es
)

0 (0
.0
0%

)
0
(0
.0
0%

)
–

0 (0
.0
0%

)
12 (0
1.
48
%
)

<
0.
00

1
4 (0
.4
5%

)
4
(0
.3
8%

)
<
0.
00

1
64 (0
6.
12
%
)

30
7

(2
9.
55
%
)

<
0.
00

1
58 (0
6.
28
%
)

93 (0
8.
52
%
)

<
0.
00

1
0 (0
.0
0%

)
0
(0
.0
0%

)
–

12
6

(0
2.
62
%
)

41
6

(0
7.
06
%
)

<
0.
00

1

C
at
eg

or
ic
al

va
ria

bl
es

ar
e
pr
es
en

te
d
as

nu
m
be

r
an

d
pe

rc
en

ta
ge

.C
hi
-s
qu

ar
ed

or
Fi
sh
er
’s
ex
ac
t
te
st

(w
he

n
C
hi
-s
qu

ar
ed

te
st

co
nd

iti
on

s
w
er
e
no

t
fu
lfi
lle
d)

w
er
e
us
ed

to
as
se
ss

di
ff
er
en

ce
s

N
A
Fo

r
va
ria

bl
es

no
t
av
ai
la
bl
e
at

si
te

Boua et al. BMC Public Health         (2021) 21:1126 Page 7 of 14



Ta
b
le

3
Pr
ev
al
en

ce
an
d
ch
ar
ac
te
ris
tic
s
of

al
co
ho

lc
on

su
m
pt
io
n
pe

r
si
te

an
d
pe

r
ge

nd
er

A
g
in
co

ur
t

D
ig
ka

le
N
ai
ro
b
i

N
an

or
o

N
av

ro
ng

o
So

w
et
o

A
ll
M
en

A
ll

W
om

en

M
en

(5
73

)
W
om

en
(8
92

)
p
-

va
lu
e

M
en

(3
55

)
W
om

en
(8
10

)
p
-

va
lu
e

M
en

(8
86

)
W
om

en
(1
05

6)
p- va

lu
e

M
en

(1
04

5)
W
om

en
(1
03

9)
p
-

va
lu
e

M
en

(9
23

)
W
om

en
(1
09

1)
p
-

va
lu
e

M
en

(1
02

5)
W
om

en
(1
00

5)
p
-

va
lu
e

N
=
48

07
N
=
58

93
p
-

va
lu
e

A
lc
oh

ol
us
e

< 0.
00

1
< 0.
00

1
< 0.
00

1
< 0.
00

1
< 0.
00

1
<
0.
00

1

N
ev

er
C
on

su
m
ed

18
7

(3
2.
64
%
)

73
1

(8
1.
95
%
)

55 (1
5.
45
%
)

56
1

(6
9.
43
%
)

25
7

(2
9.
01
%
)

75
8

(7
1.
78
%
)

27
3

(2
6.
22
%
)

27
7

(2
6.
74
%
)

71 (7
.7
1%

)
23
1

(2
1.
21
%
)

29
9

(2
9.
17
%
)

–
11
42

(2
3.
79
%
)

25
58

(5
2.
41
%
)

C
ur
re
nt

no
n-

p
ro
b
le
m
at
ic

21
8

(3
8.
08
%
)

52 (0
5.
83
%
)

77 (2
1.
63
%
)

45 (0
5.
57
%
)

17
4

(1
9.
64
%
)

32 (0
3.
03
%
)

54
4

(5
2.
26
%
)

52
1

(5
0.
19
%
)

25
2

(2
7.
36
%
)

42
6

(3
9.
12
%
)

72
6

(7
0.
83
%
)

–
19
91

(4
1.
97
%
)

10
75

(2
2.
02
%
)

C
ur
re
nt

p
ro
b
le
m
at
ic

18 (0
3.
14
%
)

2
(0
.2
2%

)
14
2

(3
9.
89
%
)

57 (0
7.
05
%
)

12
6

(1
4.
22
%
)

30 (0
2.
84
%
)

16
0

(1
5.
37
%
)

10
0

(0
9.
65
%
)

46
1

(5
0.
05
%
)

16
7

(1
5.
34
%
)

–
–

90
6

(1
8.
87
%
)

35
6

(0
7.
29
%
)

Fo
rm

er
co

ns
um

er
15
0

(2
6.
18
%
)

10
7

(1
2.
00
%
)

82 (2
3.
03
%
)

14
5

(1
7.
95
%
)

32
9

(3
7.
13
%
)

23
6

(2
2.
35
%
)

64 (0
6.
15
%
)

13
9

(1
3.
42
%
)

13
7

(1
4.
88
%
)

26
5

(2
4.
33
%
)

–
–

76
2

(1
5.
87
%
)

89
2

(1
8.
27
%
)

Pr
ob

le
m
s
w
it
h
d
ri
nk

in
g

Fe
lt
sh
ou

ld
cu

t
d
ow

n?
17 (0
2.
97
%
)

2
(0
.2
2%

)
< 0.
00

1
14
0

(3
9.
33
%
)

65 (0
8.
01
%
)

< 0.
00

1
13
7

(1
5.
46
%
)

31 (0
2.
94
%
)

< 0.
00

1
20
8

(1
9.
90
%
)

12
6

(1
2.
13
%
)

< 0.
00

1
54
3

(5
8.
83
%
)

28
2

(2
5.
85
%
)

< 0.
00

1
N
A

N
A

10
45

(2
1.
73
%
)

50
6

(0
8.
58
%
)

<
0.
00

1

Pe
op

le
ha

ve
cr
it
ic
iz
ed

8 (0
1.
40
%
)

1
(0
.1
1%

)
0.
00

2
90 (2
5.
28
%
)

33 (0
4.
07
%
)

< 0.
00

1
95 (1
0.
72
%
)

27 (0
2.
56
%
)

< 0.
00

1
13
6

(1
3.
01
%
)

94 (0
9.
05
%
)

0.
01

0
34
7

(3
7.
59
%
)

11
7

(1
0.
72
%
)

< 0.
00

1
N
A

N
A

67
6

(1
4.
06
%
)

27
2

(0
4.
62
%
)

<
0.
00

1

G
ui
lt
y?

10 (0
1.
75
%
)

1
(0
.1
1%

)
< 0.
00

1
12
1

(3
3.
99
%
)

54 (0
6.
66
%
)

< 0.
00

1
12
7

(1
4.
33
%
)

27 (0
2.
56
%
)

< 0.
00

1
11
1

(1
0.
62
%
)

51 (0
4.
91
%
)

< 0.
00

1
44
1

(4
7.
78
%
)

17
0

(1
5.
58
%
)

< 0.
00

1
N
A

N
A

81
0

(1
6.
85
%
)

30
3

(0
5.
14
%
)

<
0.
00

1

A
lc
oh

ol
fir
st

in
th
e

m
or
ni
ng

?
30 (0
5.
24
%
)

3
(0
.3
4%

)
< 0.
00

1
12
1

(3
3.
99
%
)

20 (0
2.
47
%
)

< 0.
00

1
51 (0
5.
76
%
)

10
(0
.9
5%

)
< 0.
00

1
87 (0
8.
33
%
)

63 (0
6.
06
%
)

0.
13

6
22
9

(2
4.
81
%
)

49 (0
4.
49
%
)

< 0.
00

1
N
A

N
A

51
8

(1
0.
77
%
)

14
5

(0
2.
46
%
)

<
0.
00

1

>
6
al
co

ho
lic

d
ri
nk

s
98 (1
7.
10
)

11 (0
1.
23
%
)

< 0.
00

1
13
6

(3
8.
20
%
)

49 (0
6.
04
%
)

< 0.
00

1
43 (0
4.
85
%
)

9
(0
.8
5%

)
< 0.
00

1
16
6

(1
5.
89
%
)

74 (0
7.
12
%
)

< 0.
00

1
18 (0
1.
95
%
)

5
(0
.4
6%

)
0.
00

7
N
A

N
A

46
1

(0
9.
59
%
)

14
8

(0
2.
51
%
)

<
0.
00

1

Ty
p
e
of

co
ns
um

p
ti
on

B
ee

r
13
9

(2
4.
26
%
)

24 (0
2.
69
%
)

< 0.
00

1
21
7

(6
0.
96
%
)

98 (1
2.
08
%
)

< 0.
00

1
33
4

(3
7.
70
%
)

19
0

(1
7.
99
%
)

< 0.
00

1
15
4

(1
4.
74
%
)

13 (0
1.
25
%
)

< 0.
00

1
25
0

(2
7.
09
%
)

15
8

(1
4.
48
%
)

< 0.
00

1
59
3

(5
7.
85
%
)

N
A

16
87

(3
5.
09
%
)

48
3

(0
8.
19
%
)

<
0.
00

1

H
om

e
b
re
w

85 (1
4.
83
%
)

22 (0
2.
47
%
)

< 0.
00

1
73 (2
0.
51
%
)

34 (0
4.
19
%
)

< 0.
00

1
36
1

(4
0.
74
%
)

12
0

(1
1.
36
%
)

< 0.
00

1
22
3

(2
1.
34
%
)

39
3

(3
7.
82
%
)

< 0.
00

1
67
5

(7
3.
13
%
)

77
2

(7
0.
76
%
)

< 0.
00

1
25 (0
2.
44
%
)

N
A

14
42

(2
9.
99
%
)

13
41

(2
2.
75
%
)

<
0.
00

1

Sp
ir
it
s

7 (0
1.
22
%
)

1
(0
.1
1%

)
< 0.
00

1
3 (0
.8
5%

)
2
(0
.2
5%

)
< 0.
00

1
25 (0
2.
82
%
)

7
(0
.6
6%

)
< 0.
00

1
60 (0
5.
74
%
)

7
(0
.6
7%

)
< 0.
00

1
62
9

(6
8.
15
%
)

39
1

(3
5.
84
%
)

< 0.
00

1
59 (0
5.
76
%
)

N
A

78
3

(1
6.
29
%
)

40
8

(0
6.
92
%
)

<
0.
00

1

W
in
e

3 (0
.5
2%

)
3
(0
.3
4%

)
< 0.
00

1
2 (0
.5
6%

)
25 (0
3.
08
%
)

< 0.
00

1
5 (0
.5
6%

)
4
(0
.3
8%

)
< 0.
00

1
5 (0
.4
8%

)
7
(0
.6
7%

)
0.
80
3

33 (0
3.
58
%
)

11 (0
1.
01
%
)

< 0.
00

1
41 (0
4.
00
%
)

N
A

89 (0
1.
85
%
)

50 (0
.8
5%

)
<
0.
00

1

O
th
er

1 (0
.1
7%

)
4
(0
.4
5%

)
0.
38
0

11 (0
3.
10
%
)

87 (1
0.
74
%
)

< 0.
00

1
1 (0
.1
1%

)
0
(0
.0
0%

)
0.
27
5

41
1

(3
9.
33
%
)

34
5

(3
3.
21
%
)

0.
00

7
4 (0
.4
3%

)
3
(0
.2
7%

)
< 0.
00

1
54 (0
5.
27
%
)

N
A

48
2

(1
0.
02
%
)

43
9

(0
7.
45
%
)

<
0.
00

1

Fr
eq

ue
nc

y
of

co
ns
um

p
ti
on

< 0.
00

1
< 0.
00

1
< 0.
00

1
< 0.
00

1
< 0.
00

1
<
0.
00

1

C
ur
re
nt

N
on

-
co

ns
um

er
s

33
7

(5
8.
81
%
)

83
8

(9
3.
95
%
)

13
7

(3
8.
59
%
)

71
0

(8
7.
65
%
)

58
8

(6
6.
37
%
)

99
4

(9
4.
13
%
)

34
5

(3
3.
01
%
)

42
3

(4
0.
71
%
)

21
1

(2
2.
86
%
)

50
6

(4
6.
38
%
)

N
A

N
A

26
43

(5
4.
98
%
)

44
76

(7
5.
95
%
)

D
ai
ly

37 (0
6.
46
%
)

4
(0
.4
5%

)
12 (0
3.
38
%
)

0
(0
.0
0%

)
78 (0
8.
80
%
)

12 (0
1.
14
%
)

28
4

(2
7.
18
%
)

10
7

(1
0.
30
%
)

12
5

(1
3.
54
%
)

60 (0
5.
50
%
)

N
A

N
A

53
6

(1
1.
15
%
)

18
3

(0
3.
11
%
)

5–
6
d
ay
s
p
er

w
ee

k
35 (0
6.
11
%
)

3
(0
.3
4%

)
7 (0
1.
97
%
)

0
(0
.0
0%

)
6 (0
.6
8%

)
1
(0
.0
9%

)
97 (0
9.
28
%
)

44 (0
4.
23
%
)

26
3

(2
8.
39
%
)

12
8

(1
1.
73
%
)

N
A

N
A

40
7

(0
8.
47
%
)

17
6

(0
2.
99
%
)

1–
4
d
ay
s
p
er

w
ee

k
66 (1
1.
52
%
)

7
(0
.7
8%

)
13
7

(3
8.
59
%
)

35 (0
4.
32
%
)

12
9

(1
4.
56
%
)

28 (0
2.
65
%
)

26
8

(2
5.
65
%
)

35
4

(3
4.
07
%
)

27
2

(2
9.
47
%
)

31
2

(2
8.
60
%
)

N
A

N
A

87
2

(1
8.
14
%
)

73
6

(1
2.
49
%
)

1–
3
d
ay
s
p
er

60
18

61
59

58
12

43
93

43
65

N
A

N
A

26
5

24
7

Boua et al. BMC Public Health         (2021) 21:1126 Page 8 of 14



Ta
b
le

3
Pr
ev
al
en

ce
an
d
ch
ar
ac
te
ris
tic
s
of

al
co
ho

lc
on

su
m
pt
io
n
pe

r
si
te

an
d
pe

r
ge

nd
er

(C
on

tin
ue
d)

A
g
in
co

ur
t

D
ig
ka

le
N
ai
ro
b
i

N
an

or
o

N
av

ro
ng

o
So

w
et
o

A
ll
M
en

A
ll

W
om

en

M
en

(5
73

)
W
om

en
(8
92

)
p
-

va
lu
e

M
en

(3
55

)
W
om

en
(8
10

)
p
-

va
lu
e

M
en

(8
86

)
W
om

en
(1
05

6)
p- va

lu
e

M
en

(1
04

5)
W
om

en
(1
03

9)
p
-

va
lu
e

M
en

(9
23

)
W
om

en
(1
09

1)
p
-

va
lu
e

M
en

(1
02

5)
W
om

en
(1
00

5)
p
-

va
lu
e

N
=
48

07
N
=
58

93
p
-

va
lu
e

m
on

th
(1
0.
47
%
)

(0
2.
02
%
)

(1
7.
18
%
)

(0
7.
28
%
)

(0
6.
55
%
)

(0
1.
14
%
)

(0
4.
11
%
)

(0
8.
95
%
)

(0
4.
66
%
)

(0
5.
96
%
)

(0
5.
51
%
)

(0
4.
19
%
)

Le
ss

th
an

on
ce

p
er

m
on

th
38 (0
6.
63
%
)

22 (0
2.
47
%
)

1 (0
.2
8%

)
6
(0
.7
4%

)
27 (0
3.
05
%
)

9
(0
.8
5%

)
8 (0
.7
7%

)
18 (0
1.
73
%
)

10 (0
1.
08
%
)

20 (0
1.
83
%
)

N
A

N
A

84 (0
1.
75
%
)

75 (0
1.
27
%
)

C
at
eg

or
ic
al

va
ria

bl
es

ar
e
pr
es
en

te
d
as

nu
m
be

r
an

d
pe

rc
en

ta
ge

.C
hi
-s
qu

ar
ed

or
Fi
sh
er
’s
ex
ac
t
te
st

(w
he

n
C
hi
-s
qu

ar
ed

te
st

co
nd

iti
on

s
w
er
e
no

t
fu
lfi
lle
d)

w
er
e
us
ed

to
as
se
ss

di
ff
er
en

ce
s

N
A
Va

ria
bl
es

no
t
av
ai
la
bl
e
at

si
te

Boua et al. BMC Public Health         (2021) 21:1126 Page 9 of 14



consumption with aOR = 3.84 (95% IC [3.24–4.57]) for
current smokers, and aOR = 2.07 (95% IC [1.70–2.52])
for smokeless tobacco users.

Analysis of current smoking in men
There were too few women smokers for meaningful ana-
lysis, so only men were included in this analysis. Multi-
variable logistic regression suggests that SES (4th and
5th quintiles), being married/living with partner, and ter-
tiary education were significantly associated with a re-
duced likelihood of being a current smoker (Fig. 2). In
men, alcohol consumption and having only primary
school education were associated with statistically in-
creased odds of being a current smoker, while age was
associated with reduced likelihood of being a current
smoker, which although statistically significant had a
small effect in our cohort of older adults (Fig. 2, Supple-
mentary Table 2).

Correlates of smokeless tobacco use
Overall results across all sites suggest that smokeless to-
bacco use was more likely if the participant consumed
alcohol (current non-problematic alcohol consumer
aOR = 2.99 95% CI [2.41–3.70]; current problematic
aOR = 4.52 [3.50–5.83]; former consumer aOR = 2.74
[2.21–3.39]) or were former smokers (aOR = 1.58, 95%
IC [1.20–2.09]) (Fig. 3, Supplementary Table 3). On the
other hand, current smokers were less likely to use
smokeless tobacco (aOR = 0.37, 95% IC [0.26–0.51]) and
men were significantly less likely to use smokeless

tobacco (aOR = 0.30, 95% IC [0.24–0.37]). Figure 3 pro-
vides a graphic summary of the results from the multi-
variable logistic regression performed.

Multivariable logistic regression analysis of smoking
cessation in men
Results suggest that the adjusted odds ratio (aOR) for
smoking cessation increased with age, higher SES (4th
and 5th quintiles), being married/living with partner,

Fig. 1 Forest plot depicting the aORs for the determinants of problematic
alcohol consumption in men and women for the combined dataset.
(Legend) Forest plot of multivariable logistic regression coefficients (95%
Confidence Intervals) for the association of problematic drinking with socio-
economic status (SES quintiles) (Reference=Q1), highest education level
(Reference=No formal education), sex (Reference=Women), employment
status (Reference=Not employed), marital status (Reference= Single), age,
smoking status (Reference= current non-smokers), smokeless tobacco use
(Reference= smokeless tobacco non-user). The model adjusted for site as a
proxy for ethnicity based on location of research centre (N=8486)

Fig. 2 Forest plot showing the correlates of current tobacco smoking
for men only. (Legend) Forest plot of regression coefficients (95%
Confidence Intervals) for the association of current smoking in men
with socio-economic status (SES quintiles) (Reference =Q1), highest
level of education (Reference = No formal education), employment
(Reference = Not employed), marital status (Reference = Single), age,
alcohol consumption (Reference = never consumed). Model adjusted
for site as a proxy for ethnicity. Estimates for men only (N = 4734)

Fig. 3 Forest plot indicating the site aORs for the correlates of smokeless
tobacco consumption. (Legend) Forest plot of regression coefficients (95%
Confidence Intervals) for the association of smokeless tobacco use with
socio-economic status (SES quintiles) (Reference=Q1), highest level of
education (Reference=No formal education), employment (Reference=
Not employed), marital status (Reference= Single), age, sex (Reference=
Women), alcohol consumption (Reference= never consumed), smoking
status (Reference=Never smoked). Model adjusted for site as a proxy for
ethnicity. (N=8485)
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and having stopped drinking (Fig. 4). Current alcohol
consumption was correlated with a lower likelihood of
smoking cessation (Fig. 4; Supplementary Table 4).

Discussion
In this study we reveal complex regional patterns of
tobacco and alcohol consumption in six communities
across four SSA countries. First, in the total cohort,
almost half (49%) of all participants, men and women,
either consumed tobacco products, alcohol, or both.
Secondly, men were more likely to be current
smokers than women (34.5% vs 2.1%), in line with
global studies, but more women (14.4%) used smoke-
less tobacco (snuff and chewing tobacco) than men
(5.3%), with some regional variation [2, 3, 5, 6].
Third, overall, being a current smoker was associated
with alcohol consumption, lower education levels, and
was less common among married individuals or those
living with partners. Fourth, alcohol consumption was
also more common among men, but had higher
prevalence than smoking in both sexes (60.8% of men
and 29.3% of women). And lastly, problematic alcohol
use was associated with being male, widowed or di-
vorced, and using tobacco products (smoking and
smokeless use).
Prevalence estimates of current smoking among men

from almost all the AWI-Gen sites were much higher
when compared to the age-adjusted prevalence for daily
smoking among men in their respective countries in a
study conducted in 2015 [2]. A reason for this difference
might be that the previous study to which we compare

our findings was based on the prevalence of daily smok-
ing, whereas our smoking variable was ‘current smoking’
with some men reporting that they were occasional
current smokers. However, the direct comparison of
prevalence of daily smokers is still higher in AWI-Gen
and these differences could be due to several other fac-
tors including age distribution, and selection of specific
communities in AWI-Gen, whereas Reitsma et al. (2017)
may have used publications with small participant num-
bers, or specific co-morbidities from different communi-
ties to develop country-specific prevalence estimates.
Patterns of tobacco use were highly sex-specific, with
smoking tobacco most common among men, and
women preferring snuff or chewing tobacco supporting
previous findings in SA, Ethiopia, the Gambia, Kenya
and Angola [3, 9, 10, 13, 15, 21, 25, 39]. In the combined
sample, more than half of the men ever smoked, and
34.5% were current smokers. A similarly high prevalence
of current smoking was previously reported in men from
other African countries [3, 6, 9, 10, 13, 15, 21, 25, 39]. In
our study, age was associated with current smoking in
men (aOR = 0.98 (95%CI 0.97–0.99)) and smokeless
tobacco consumption across both sexes (aOR = 1.06
(1.05–1.08)), and while statistically significant in the full
dataset, the effects were small (per year of age) and in
opposite directions. Adults in the highest wealth cat-
egories and those who had attained higher education
levels were less likely to use tobacco products, in con-
cordance with the findings of previous studies in Africa
[3, 6, 9, 10, 13, 15, 21, 25, 39]. Alcohol consumption was
strongly associated with tobacco use. Furthermore,
former smokers appeared to be more likely to consume
some form of smokeless tobacco, which suggests that
there may be a substitution process at play. Smoking
cessation was significantly associated with the highest
SES quintiles, being married/living with a partner, and
ceasing to consume alcohol. Within the AWI-Gen study,
smoking was less common among adults with tertiary
education and if they did smoke, they were more likely
to stop smoking than those with lower levels of
education.
Overall current alcohol consumption (both problem-

atic and non-problematic) was present in 40.5% of the
AWI-Gen cohort. The lower prevalence of alcohol con-
sumption among women, as well as the decreased likeli-
hood to engage in harmful alcohol consumption has
been attributed to socio-cultural stigmas surrounding
women who consume alcohol. This finding is supported
by several studies in different African contexts [7–9, 17,
18, 20, 24]. Lifetime alcohol abstainers were more preva-
lent in East and South (Kenya and South Africa) Africa,
compared to West Africa (Burkina Faso and Ghana).
This difference was found to be more defined among
women, with women in Nairobi (Kenya), Agincourt,

Fig. 4 Forest plot showing the correlates of smoking cessation in men.
(Legend) Forest plots of regression coefficients (95% Confidence Intervals)
for the association of smoking cessation in men with socio-economic
status (SES quintiles) (Reference=Q1), highest level of education
(Reference=No formal education), employment (Reference=Not
employed), marital status (Reference= Single), age, alcohol consumption
(Reference=never consumed), smoking status (Reference=Never
smoked). Model adjusted for site as a proxy for ethnicity. Estimates for men
only (N=2102)
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Dikgale, and Soweto (South Africa) more likely to ab-
stain from alcohol than participants in Navrongo
(Ghana) and Nanoro (Burkina Faso). The frequency of
daily alcohol consumption was highest among men in
Nanoro (27.2%) and 10.3% of women were daily con-
sumers. This trend of high daily alcohol consumption in
both sexes was also observed during the national WHO-
STEPS survey in 2013 in Nanoro where 26.2% of men
and 16.7% of women were identified as daily alcohol
consumers [36].
Differences in alcohol use were observed between the

West African sites, Nanoro and Navrongo, despite hav-
ing similar rates of alcohol consumption. Navrongo re-
ported a much higher prevalence of problematic alcohol
consumption (31.2%) than Nanoro (12.5%). In Navrongo,
spirits were also more popular than in Nanoro. Binge
drinking was found to be highest among men in Dikgale
and Agincourt, corroborating previous data suggesting
that SA has one of the highest rates of alcohol consump-
tion per capita in the world [7, 17, 18, 40]. Binge drink-
ing was the main feature of problematic alcohol
consumption together with the feeling of needing to “cut
down”. It also appears that social pressure through criti-
cism (“people criticising you”) was most prevalent in
Navrongo, followed by Dikgale. In Agincourt however,
fewer surveyed drinkers reported facing criticism and
feeling guilty related to their drinking patterns. In this
study of adults aged 40 to 60 years, age was significantly
associated with problematic alcohol consumption, where
older people in this age range were less likely to drink,
but the effect was small. Age effects related to drinking
behaviour were observed in other African studies [12,
13, 16, 41]. Across the combined dataset, problematic
drinking was not significantly correlated with SES, but
SES associations were complex and varied at site level. A
recent cross-sectional study examining correlates of al-
cohol use in the slums in Kenya suggested that alcohol
use was associated with higher income, whereas the re-
verse relationship was found for problematic drinking in
the Nairobi sample of this study (with lower odds of
problematic drinking in association with higher SES)
[10]. In our study, alcohol consumption was highly cor-
related with tobacco use, likely reflecting addictive be-
havior, rather than a preference for one substance above
the other. This correlation has been observed in many
cross-sectional studies that were also not specifically de-
signed to reveal the likely sequence of substance use be-
haviours [9, 10, 13, 14, 16, 21, 39]. Current (problematic
and non-problematic) and former drinkers were more
likely to use tobacco products than those who had never
consumed alcohol.
To our knowledge, this is one of the larger cross-

sectional African population studies of multi-site com-
parisons of the prevalence of tobacco and alcohol

consumption with related socio-demographic correlates.
Patterns of tobacco and alcohol consumption show sex
specific, regional (East, West, South Africa), as well as
within-region differences. These differences may be due
to differences in socio-economic transition across re-
gions, but may also be affected by different national pol-
icies related to the regulation and taxation of tobacco
and alcohol products, in turn affecting accessibility to
those substances [2, 42, 43]. In addition, there are differ-
ences across religions and cultural beliefs which are
known to influence patterns of tobacco and/or alcohol
consumption [9, 10, 15, 17, 19, 24, 36].

Limitations
This cross-sectional study was not designed to infer
causality and there is no data to assess the temporal se-
quence of substance use. Our study was limited to per-
sons aged 40 to 60 years, which is not representative of
the general population, and data generated from a single
community is not necessarily generalisable to be repre-
sentative of the geographic region or an entire country.
The missing data from Soweto limited inference for this
site. Under-reporting of substance use may have oc-
curred due to cultural differences within regions, as
women would be less likely to report substance use due
to potential stigmatisation, and because the CAGE ques-
tionnaire asks sensitive questions which participants
may have found difficult to answer honestly and
objectively.

Conclusion
This study reports the prevalence and socio-
demographic correlates of alcohol and tobacco con-
sumption in four SSA countries (Burkina Faso, Ghana,
Kenya, and South Africa). Our results showed differ-
ences in the prevalence of substance use, sex-differences
in the type of tobacco products consumed, and the pat-
terns of alcohol consumption across the study sites. Sex,
SES, and education had varying effects on tobacco and
alcohol consumption both regionally and by study site.
The high prevalence of alcohol consumption and prob-
lematic alcohol use is of concern and policies should be
strengthened on a macro level in order to combat this
high prevalence of substance use in SSA [2, 42]. Individ-
ual behavioural changes may be more difficult to achieve
without addressing them from a broader perspective,
such as product-specific taxation, proactive monitoring
and regulation, and limiting access to substances. Our
results provide insight and understanding into patterns
of tobacco and alcohol consumption in African commu-
nities in rural and urban settings, which is vital for the
development of policies and interventions which may as-
sist in reducing the burden of disease and mortality as-
sociated with substance use in Africa.
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