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Abstract

Background: According to the World Health Organization (WHO), in 2015, over 1.1 billion people smoked tobacco,
which represents around 15% of the global population. In Africa, around one in five adults smoke tobacco. The
2014 Kenya Global Adult Tobacco Survey reported that 2.5 million adults use tobacco products. The objective of
our study was to describe patterns and determinants of tobacco use from the 2015 Kenya STEPS survey, including
use of “smokeless” tobacco products and the more novel e-cigarettes.

Methods: The WHO STEPwise approach to surveillance (STEPS) was completed in Kenya between April and June
2015. Logistic regression analyses was used to assess factors affecting prevalence and frequency of tobacco use.
Sociodemographic variables associated with tobacco use were considered: age, sex, level of education, wealth
quintile, and residence. The relationship with alcohol as an intervening risk factor was also assessed. Our main
outcomes of interest were current tobacco use, daily tobacco use and use of smokeless tobacco products.

Results: Of 4484 respondents, 605 (13.5%) reported being current tobacco users. Most active tobacco users were
male (n = 507/605, 83.8%). Three out of four tobacco users (n = 468/605, 77.4%) reported being less than 50 years
old, with the average start age being 21 (20.6, 95% CI 19.3–21.8) and the average quit age 27 (27.2, 95% CI 25.8–28.
6). Most tobacco users had only ever attended up to primary school (n = 434/605, 71.7%). Men had nearly seven
times higher odds of being tobacco users as compared to women (OR 7.63, 95% CI 5.63–10.33). Alcohol use had a
positive effect on tobacco use. Finally, less than ten respondents reported having used e-cigarettes.

Conclusion: The 2015 Kenya WHO STEPS provided primary data on the status of tobacco use in the country and
other leading NCD risk factors, such as alcohol, and associated diseases. Our findings highlight key target
populations for tobacco cessation efforts: young people, men, those with lower levels of education, and alcohol
consumers. Further data is needed on the use of smokeless tobacco, and its impact on smoked tobacco products,
as well as on the novel use of e-cigarettes.
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Background
Tobacco use and exposure is one of the leading risk fac-
tors for non-communicable diseases (NCDs), a major
public health threat globally and a preventable cause of
morbidity and mortality [1–10]. According to the World
Health Organization (WHO), in 2015, over 1.1 billion
people smoked tobacco, which represents around 15% of
the global population [2]. Smoking was attributable to
11.5% of total global deaths in 2015 and 150 million

disability-adjusted life years [10]. Nearly 80% of these indi-
viduals live in low- and middle-income countries which
constitutes the majority of countries in the African region
[3, 8]. Use of tobacco products and exposure to tobacco
smoke kills around 6 to 7 million people each year [1, 2, 5].
Over 5 million of the deaths result from direct tobacco use
and a further 600, 000 result from non-smokers being ex-
posed to second-hand smoke [1, 9].
Although Africa has had low prevalence of tobacco

use [11, 12], projections show increase with population
growth [9, 13]. Around one in five adults in the region
smokes tobacco [3, 9, 10, 14–16], with the highest rates

* Correspondence: Christine.ngaruiya@yale.edu
1Yale School of Medicine, New Haven, CT, USA
Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Ngaruiya et al. BMC Public Health 2018, 18(Suppl 3):1223
https://doi.org/10.1186/s12889-018-6058-5

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-018-6058-5&domain=pdf
mailto:Christine.ngaruiya@yale.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


in Sierra Leone (37.7%) and lowest in Sao Tome & Prin-
cipe (6.75%) [15]. Among users, there is a disproportion-
ally higher proportion among men as compared to
women, at 21 and 3%, respectively. Eighteen percent of
young people (13–15 years old) in Africa currently use
some form of tobacco product [3, 17]. Studies show use
of tobacco as early as under 7 years of age in western
Africa [18] and in Kenyan secondary schools as early as
11 years old [19]. The landscape of tobacco use in Africa
is changing with increasing use of alternative forms of
tobacco being used such as e-cigarettes including use by
women [10, 20–23].
According to the 2014 Kenya Global Adult Tobacco

Survey (GATS), a nationally representative household
survey as a component of global tobacco surveillance
system, 2.5 million adults use tobacco products in
Kenya, which constitutes 11.6% of the population [24].
The 2014 Kenya Demographic and Health Survey
(KDHS) estimated 16% of men and 0.4% of women aged
15–45 use cigarettes [25]. In its 2014 global NCD report,
the WHO estimated current tobacco use at 13% [26].
These figures are consistent with findings by Gathecha
et al. in a review of previous studies on tobacco use in
Kenya that demonstrated prevalence range between 3.8
and 19% [27]. The Kenya GATS showed there was a
higher proportion of men that use tobacco products as
compared to women at 19.1 and 4.5%, respectively, and
that around 6% of users smoke tobacco daily while 1.8% re-
port not to use daily [24]. Alcohol has been shown to be as-
sociated with increased tobacco use in sub-populations
such as rural Kenya and Nairobi slums [28, 29]. The GATS
Kenya survey uses the definition of smokeless tobacco
products as those wholly or partly made from tobacco and
do not need to be ignited for it to be consumed.
Kenya ratified the WHO Framework Convention for

Tobacco Control (FCTC) in 2004, and implemented the
Kenya Tobacco Control Act in 2007 [2, 6, 30]. The
country has an agency dedicated to tobacco control, and
attained the highest level of achievement for tobacco ad-
vertising, promotion and sponsorship deterrent efforts,
which are both measures of success according to the
WHO FCTC and MPOWER [31–34]. While gains have
been made, given these guidelines, there is still need for
greater attention, especially first establishing the levels
and determinants of tobacco use [6, 8, 27, 35, 36].
The WHO STEPwise approach to surveillance of NCD

risk factors (STEPS) survey is part of a global surveil-
lance strategy in response to the growing need for data
on country level trends in NCDs and injuries and the re-
lated risk factors [37]. The Kenya STEPs survey is the
first nationally representative survey to collect compre-
hensive information on risk factors for NCDs and injur-
ies [38]. The survey serves as an evidence base to
strengthen NCD prevention and control initiatives in the

country. The objective of our study was to describe pat-
terns and determinants of tobacco use in Kenya, includ-
ing current and former use. We also assessed the
influence of alcohol use amongst tobacco users in a na-
tional sample, a novel addition to the literature. Finally,
we examined the more novel use of e-cigarettes.

Methods
The WHO STEPwise approach to surveillance (WHO
STEPS) study was completed in Kenya between April
and June 2015 [38]. The STEPS instrument is a
cross-culturally validated survey tool used to assess bur-
den of leading NCDs and associated lifestyle risk factors
in a nationally representative sample. A cross-sectional
household survey approach was used, with a three-stage
cluster sample design involving selection of clusters
from the National Bureau of Statistics household-based
sampling frame (NASSEP V), households and eligible in-
dividuals as further described in the Kenya WHO STEPS
report [38]. The individual identified as the head of
household at the time of contact responded to the sur-
vey. Written informed consent was obtained from the
selected individual. Criteria for inclusion was individuals
aged 18–69 years old. Those that refused consent were
excluded from the study.

Materials
The STEPS tool was used to collect data electronically on
IPAQ Personal Digital Assistants (PDAs). Respondents
completed a verbal component of the survey, and physical
and biochemical measurements were also collected in line
with the STEPS approach [37]. Additional survey ques-
tions on tobacco use which are region-specific, such as on
smokeless tobacco products are from the Global Adult
Tobacco Survey (GATS), which is another validated tool
[39]. All analyses were done using Stata 14 (Stata corpor-
ation, College Station, TX).

Independent variables
The sociodemographic factors age, sex, number of years
of education, occupation, wealth quintile, residence and
alcohol consumption were considered as independent var-
iables. The sociodemographic variables selected are well
known in the literature to have association with tobacco
use [39]. Wealth quintile is presented in five quintiles. The
wealth index was generated using the multivariate statis-
tical technique (Principal Components Analysis), accord-
ing to methodology outlined by the DHS (Demographic
and Health Surveys) program [25]. Principal components
are weighted averages of the variables used to construct
them. Among all weighted averages, the first principal
component is usually the one that has the greatest ability
to predict the individual variables that make it up, where
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prediction is measured by the variance of the index. Vari-
ables included in wealth index determination were: type of
dwelling, ownership of the dwelling, construction mate-
rials of the dwelling, source of cooking fuel, source of
lighting fuel, household possessions/ goods, source of
water for household consumption, and type of sanitation
facility, as indicated by the Kenya STEPS report [38].
Alcohol consumption is also an established independent
risk factor for tobacco use [40, 41].

Dependent variables
Our main outcomes of interest for the study were to assess
determinants of daily tobacco use and smokeless tobacco
use in Kenya. For bivariate analysis, the distribution of
tobacco use by sociodemographic status was also assessed
for those that have never used tobacco, all current tobacco
users (both smoked and smokeless tobacco products), and
those that have used e-cigarettes. The distribution of
tobacco use amongst alcohol users was also assessed in
bivariate analysis.

Descriptive analysis
For descriptive analyses, frequency and proportions are
presented. Percentages presented were weighted for the
population.

Multivariable analysis
All sociodemographic variables were included in final re-
gression models using a stepwise process with inclusion
in the final model if found to be statistically significant.
This was true except for occupation given the original
coding of the variable in the survey that was not felt to
be meaningful for our study. The variable sex was main-
tained in the three models, even though it was only
found to have a statistically significant relationship with
daily tobacco use given the hypothesized importance of
the role of sex on tobacco use.
The variable, alcohol consumption, was hypothesized to

be an interaction factor given the known association with
aforementioned sociodemographic factors and tobacco use.
It was therefore felt to be along the causal pathway, and
treated as such. Where there was statistical evidence for
interaction once testing was performed, this is discussed in
the text. Likelihood ratio testing was used to assess for
interaction. Table findings present unadjusted and adjusted
odds ratios for variables included in the final model. For
those variables that were not included in the final model,
only the unadjusted odds ratio are presented. Finally, both
unadjusted and adjusted odds ratios are presented with
associated 95% confidence intervals (CIs).

Results
There were 4484 respondents in our analysis, and 605
(13.5%) of them reported being current tobacco users. The

vast majority of tobacco users were smokers. Most active
tobacco users were male (n = 507/605, 83.8%) as shown in
Table 1. Three out of four tobacco users (n = 468/605,
77.4%) reported being less than 50 years old, with the aver-
age start age being 21 (20.6, 95% CI 19.3–21.8) and the
average quit age 27 (27.2, 95% CI 25.8–28.6). Another 353
respondents or 8% of the population were former tobacco
users. Only 4% of the population reported using smokeless
tobacco products, but most of those using smokeless to-
bacco do so exclusively, as shown in Table 2. Less than 1%
of the population reported using both smoked and smoke-
less tobacco products. Finally, less than ten actual respon-
dents reported ever having used e-cigarettes.
Most tobacco users had only ever attended up to pri-

mary school education (n = 434/605, 71.7%). Conversely,
only 1.2% of current tobacco users had completed univer-
sity education or higher (data not shown in table). The
proportion of tobacco users in rural and urban areas are
similar (21.5 and 21%, respectively), however, there is a
predominance of tobacco smoking in urban areas and a
predominance of smokeless tobacco use in rural areas. Of
the seven respondents who reported e-cigarette use, most
were male, younger than 40 years old, had attained some
education, and lived in urban areas.
There was evidence of a statistically significant associ-

ation with current tobacco use and sex, age group, level of
education, occupation, wealth index, marital status, alco-
hol use, and heavy episodic drinking, as shown in Table 3.
Males, those that were older, those with less education,
those that are employed, those that are formerly married,
and those with history of alcohol use were found to have
higher odds of current tobacco use than their counter-
parts, respectively. There was no statistically significant
evidence of an association with residence, however, after
controlling for confounders, those in the rural area were
found to have a lower odds of tobacco use (OR 0.65, 95%
CI 0.49–0.86).
Men had nearly seven times higher odds of being

tobacco users as compared to women (OR 7.63, 95%
CI 5.63–10.33), see Table 3. After controlling for con-
founding, the strength of the relationship between age
and tobacco use was less evident, however a trend
showing an increase in use with age still remained,
and those in the 50–59 year age group, were nearly
twice as likely as compared to their younger counter-
parts aged 18–29 to be engaged in tobacco use (OR
1.76, 95% CI 1.14–2.74). Those with at least primary
education were less likely to be currently using
tobacco. Those that use alcohol have three times
higher odds of being current smokers (OR 3.36, 95%
CI 2.52–4.48). Of note, after controlling for con-
founding the relationship between tobacco use and
heavy episodic drinking, in particular, was no longer
evident also as shown in Table 3.
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Daily tobacco use
The majority of tobacco users reported doing so daily
(n = 477/605, 78.8%), as shown in Table 1. Nine out
of ten smokers reported this also (85%, n = 406/477).
Those that reported ever having consumed alcohol, were
also more commonly daily tobacco users (n = 369/477,

77.3%). There were similar findings of association for daily
tobacco use (Table 4) as compared to current tobacco use
(Table 3) by sociodemographic status. Two main differ-
ences were a stronger association with age (despite a
smaller sample size), with those being in the 50–59 year age
group having around three times higher odds than their

Table 1 Breakdown by sociodemographic status across current and former tobacco usage

Characteristic Ever used
tobacco

Currently smoke
tobacco

Currently use
smokeless tobacco

Ever used
electronic cigarette

Former
smoker

Currently using
tobacco

Former tobacco
users

Daily use
tobacco

Yes (n, (%)) Yes (n, (%)) Yes (n, (%)) Yes (n, (%)) Yes (n, (%)) Yes (n, (%)) Yes (n, (%)) Yes (n, (%))

Sex

Male 812 (37.1) 435 (19.9) 88 (4.0) 6 (0.3) 290 (16.3) 507 (23.2) 301 (13.8) 406 (18.6)

Female 145 (6.3) 21 (0.9) 75 (3.3) 1 (0.1) 39 (1.7) 93 (4.1) 52 (2.3) 71 (3.1)

Age groups

18–29 284 (13.8) 152 (7.4) 56 (2.7) 2 (0.1) 74 (3.8) 200 (9.7) 84 (4.1) 139 (6.7)

30–39 245 (23.4) 132 (12.6) 31 (3.0) 4 (0.4) 77 (8.3) 156 (14.9) 86 (8.3) 119 (11.4)

40–49 200 (28.8) 89 (12.8) 26 (3.7) 0 (0.0) 87 (14.1) 112 (16.2) 88 (12.6) 100 (14.4)

50–59 137 (30.8) 51 (11.6) 29 (6.6) 1 (0.1) 53 (13.4) 80 (18.1) 56 (12.6) 75 (16.9)

60–69 91 (38.1) 33 (13.7) 21 (8.9) 0 (0.0) 37 (17.8) 52 (21.7) 39 (16.5) 44 (18.4)

Education level

No formal
education

139 (24.7) 33 (5.8) 86 (15.4) 0 (0.0) 21 (3.9) 113 (20.1) 26 (4.6) 91 (16.2)

Primary
education

501 (24.5) 282 (13.8) 48 (2.3) 2 (0.1) 167 (9.3) 321 (15.7) 180 (8.8) 266 (13.0)

Secondary
and above

316 (16.9) 142 (7.6) 29 (1.5) 6 (0.3) 140 (7.9) 171 (9.1) 147 (7.8) 119 (6.3)

Residence

Rural 598 (21.5) 256 (9.2) 130 (4.7) 3 (0.1) 208 (8.1) 373 (13.4) 223 (8.0) 306 (11.0)

Urban 359 (21.0) 201 (11.8) 32 (1.9) 5 (0.3) 121 (7.9) 228 (13.3) 130 (7.6) 171 (10.0)

Occupation

Unemployed 288 (16.0) 125 (6.9) 94 (5.2) 2 (0.1) 62 (3.7) 216 (12.0) 72 (4.0) 176 (9.9)

Employed 669 (24.9) 332 (12.4) 69 (2.6) 6 (0.2) 266 (11.1) 389 (14.5) 281 (10.5) 300 (11.1)

Ever consumed alcohol

No 181 (7.1) 73 (2.9) 58 (2.3) 0 (0.0) 45 (1.8) 128 (5.0) 53 (2.1) 108 (4.2)

Yes 775 (40.1) 383 (19.8) 105 (5.4) 7 (0.4) 284 (18.0) 473 (24.4) 298 (15.4) 369 (19.1)

Wealth band

Poorest 198 (23.3) 75 (8.9) 84 (9.9) 1 (0.1) 39 (4.9) 155 (18.3) 42 (5.0) 123 (14.5)

Second 200 (21.4) 97 (10.4) 31 (3.3) 0 (0.0) 71 (8.4) 124 (13.3) 76 (8.1) 107 (11.5)

Middle 186 (22.7) 95 (11.6) 19 (2.3) 2 (0.2) 68 (9.3) 112 (13.7) 74 (9.1) 94 (11.4)

Fourth 201 (24.2) 101 (12.1) 8 (0.9) 1 (0.1) 87 (11.7) 106 (12.8) 95 (11.4) 89 (10.7)

Richest 171 (16.3) 88 (8.4) 21 (2.0) 3 (0.3) 63 (6.5) 108 (10.3) 65 (6.2) 64 (6.1)

Marital status

Not married 201 (19.3) 119 (11.4) 20 (1.9) 3 (0.3) 64 (6.8) 133 (12.8) 68 (6.6) 96 (9.2)

Married 594 (20.2) 257 (8.8) 97 (3.3) 4 (0.2) 226 (8.3) 350 (11.9) 244 (8.3) 295 (10.0)

Formerly
married

161 (31.9) 80 (15.9) 45 (8.9) 0 (0) 38 (8.8) 122 (24.1) 40 (8) 86 (17.0)

Totala 956 (21.3) 456 (10.2) 163 (3.6) 7 (0.2) 328 (8) 605 (13.5) 353 (7.9) 477 (10.6)

Key: aSummation by column within a characteristic may not equal the total due to weighting done on the data and rounding off to whole numbers
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Table 2 Breakdown by sociodemographic status across forms of tobacco used (smoked and smokeless)

Characteristic Non user One form only Smoked & smokeless Total (N)

n, (%) n, (%) n, (%)

Sex

Male 1675 (76.6) 493 (22.6) 16 (0.7) 2186

Female 2203 (95.9) 92 (4.0) 3 (0.1) 2298

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Age groups

18–29 1860 (90.2) 194 (9.4) 7 (0.3) 2062

30–39 886 (84.8) 150 (14.4) 7 (0.6) 1045

40–49 582 (83.8) 110 (15.9) 2 (0.3) 695

50–59 362 (81.8) 81 (18.2) 0 (0.0) 443

60–69 188 (78.4) 49 (20.7) 2 (1.0) 239

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Education level

No formal education 450 (79.9) 107 (19) 6 (1.1) 563

Primary education 1722 (84.3) 313 (15.3) 8 (0.4) 2043

Secondary and above 1706 (90.9) 166 (8.8) 4 (0.2) 1877

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Residence

Rural 2402 (86.5) 360 (13.0) 13 (0.5) 2776

Urban 1477 (86.5) 225 (13.2) 5 (0.3) 1708

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Occupation

Unemployed 1583 (88) 211 (11.7) 5 (0.3) 1799

Employed 2295 (85.5) 374 (13.9) 14 (0.5) 2685

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Ever consumed alcohol

No 2421 (95.0) 125 (4.9) 3 (0.1) 2549

Yes 1457 (75.3) 460 (23.8) 15 (0.8) 1934

Total* 3877 (86.5) 585 (13.1) 18 (0.4) 4483

Wealth band

Poorest 693 (81.7) 150 (17.7) 4 (0.5) 848

Second 813 (86.7) 120 (12.8) 4 (0.5) 937

Middle 707 (86.3) 108 (13.2) 3 (0.4) 818

Fourth 725 (87.2) 104 (12.5) 2 (0.2) 832

Richest 941 (89.8) 103 (9.8) 4 (0.4) 1049

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Marital status

Not married 906 (87.2) 124 (11.9) 8 (0.8) 1039 (100)

Married 2588 (88.1) 342 (11.7) 7 (0.3) 2938 (100)

Formerly married 385 (75.9) 119 (23.5) 3 (0.6) 507 (100)

Total* 3879 (86.5) 585 (13.1) 18 (0.4) 4484

Key: *Summation by column within a characteristic may not equal the total due to weighting done on the data and rounding off to whole numbers
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younger counterparts with daily tobacco use. There was a
slightly weaker association with alcohol use for those using
tobacco daily, and marital status was no longer a

determinant for daily tobacco use, after controlling for con-
founding. There was no statistical evidence of interaction
with alcohol use affecting the outcome daily tobacco use.

Table 3 Covariates associated with current tobacco use in Kenya

Current tobacco use Crude Odds Ratioa Adjusted Odds Ratioa

OR (95% CI) p-value OR (95% CI) p-value

Sex

Female 1.00 1.00

Male 7.11 (5.65, 8.93) 0.000 7.63 (5.63, 10.33) < 0.001

Age group

18–29 1.00 1.00

30–39 1.65 (1.32, 2.06) 0.000 1.33 (0.91, 1.94) 0.137

40–49 1.78 (1.39, 2.28) 0.000 1.13 (0.74, 1.72) 0.585

50–59 2.06 (1.55, 2.72) 0.000 1.76 (1.14, 2.74) 0.011

60–69 2.55 (1.81, 3.58) 0.000 0.81 (0.45, 1.46) 0.481

Education level

No formal education 1.00 1.00

Primary complete 0.74 (0.59, 0.94) 0.015 0.29 (0.20, 0.43) < 0.001

Secondary and above 0.40 (0.31, 0.52) 0.000 0.11 (0.07, 0.17) < 0.001

Residence

Urban 1.00 1.00

Rural 1.00 (0.84, 1.19) 0.971 0.65 (0.49, 0.86) 0.003

Occupation

Unemployed 1.00 1.00

Employed 1.22 (1.02, 1.46) 0.029 0.67 (0.52, 0.85) 0.001

Ever used alcohol

No 1.00 1.00

Yes 6.17 (5.03, 7.58) 0.000 3.36 (2.52, 4.48) < 0.001

Episodic alcohol drinking

No alcohol 1.00 1.00

Binge drinking 8.75 (7.18, 10.65) 0.000 1.36 (0.56, 3.34) 0.499

Non-heavy drinking 2.82 (1.97, 4.04) 0.000 0.28 (0.03, 2.38) 0.246

Wealth band

Poorest 1.00 1.00

Second 0.68 (0.53, 0.88) 0.003 0.68 (0.45, 1.04) 0.072

Middle 0.71 (0.54, 0.92) 0.010 0.58 (0.37, 0.91) 0.019

Fourth 0.65 (0.50, 0.86) 0.002 0.61 (0.38, 0.97) 0.037

Richest 0.51 (0.39, 0.66) 0.000 0.63 (0.38, 1.06) 0.082

Marital status

Not married 1.00 1.00

Married 0.92 (0.75, 1.14) 0.469 0.69 (0.51, 0.93) 0.015

Formerly married 2.17 (1.65, 2.85) 0.000 2.10 (1.41, 3.11) < 0.001

Key: aAll sociodemographic variables (except occupation) were included in final regression models if found to be statistically significant. This was true except for
occupation given the original coding of the variable in the survey that was not felt to be meaningful for our study. The variable sex was maintained in the three
models, even though it was only found to have a statistically significant relationship with daily tobacco use given the hypothesized importance of the role of sex
on tobacco use
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Smokeless tobacco use
Smokeless tobacco use was fairly evenly distributed across
sex, with a slight increased prevalence of use amongst
males (4%, as compared to 3.3% of females) Table 1.

Around three quarters of smokeless tobacco users were in
the poorest wealth quintile.
However, of all sociodemographic variables, only educa-

tion level and occupation were found to have a statistically

Table 4 Covariates associated with daily tobacco use in Kenya

Daily tobacco use Crude Odds Ratioa Adjusted Odds Ratioa

OR (95% CI) p-value OR (95% CI) p-value

Sex

Female 1.00 1.00

Male 7.16 (5.52, 9.28) < 0.001 7.48 (5.34, 10.48) < 0.001

Age group

18–29 1.00 1.00

30–39 1.79 (1.38, 2.31) < 0.001 1.35 (0.87, 2.08) 0.181

40–49 2.33 (1.77, 3.06) < 0.001 1.39 (0.86, 2.23) 0.176

50–59 2.81 (2.08, 3.81) < 0.001 2.57 (1.61, 4.11) < 0.001

60–69 3.12 (2.16, 4.52) < 0.001 1.36 (0.74, 2.51) 0.324

Education level

No formal education 1.00 1.00

Primary complete 0.77 (0.60, 1.00) 0.050 0.28 (0.18, 0.43) < 0.001

Secondary and above 0.35 (0.26, 0.47) < 0.001 0.12 (0.07, 0.20) < 0.001

Residence

Urban 1.00 1.00

Rural 1.11 (0.91, 1.36) 0.288 0.63 (0.46, 0.85) 0.002

Occupation

Unemployed 1.00 1.00

Employed 1.14 (0.93, 1.38) 0.200 0.58 (0.45, 0.76) < 0.001

Ever used alcohol

No 1.00 1.00

Yes 5.35 (4.28, 6.69) < 0.001 2.54 (1.85, 3.49) < 0.001

Episodic alcohol drinking

No alcohol 1.00 1.00

Binge drinking 8.03 (6.49, 9.93) < 0.001 0.77 (0.30, 1.96) 0.588

Non-heavy drinking 3.41 (2.34, 4.97) < 0.001 0.52 (0.06, 4.59) 0.560

Wealth band

Poorest 1.00 1.00

Second 0.76 (0.58, 1.00) 0.054 0.91 (0.58, 1.41) 0.665

Middle 0.76 (0.57, 1.01) 0.061 0.56 (0.33, 0.93) 0.026

Fourth 0.70 (0.53, 0.94) 0.018 0.69 (0.41, 1.15) 0.150

Richest 0.38 (0.28, 0.52) < 0.001 0.47 (0.26, 0.86) 0.014

Marital status

Not married 1.00 1.00

Married 1.10 (0.87, 1.41) 0.429 0.73 (0.53, 1.02) 0.066

Formerly married 2.03 (1.48, 2.77) < 0.001 1.41 (0.91, 2.17) 0.120

Key: aAll sociodemographic variables (except occupation) were included in final regression models if found to be statistically significant. This was true except for
occupation given the original coding of the variable in the survey that was not felt to be meaningful for our study. The variable sex was maintained in the three models,
even though it was only found to have a statistically significant relationship with daily tobacco use given the hypothesized importance of the role of sex on tobacco use
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significant association with using smokeless tobacco after
controlling for confounding. An increase in the number of
years of education was found to be protective. In respon-
dents with at least a high school education, they had 100
times lower odds of using smokeless tobacco as compared

to those that had never attended school (OR < 0.01, 95%
CI 0–0.09), as shown in Table 5.
There was also statistical evidence for interactions in-

dicating that the association of age with use of smokeless
tobacco is dependent on whether or not respondents

Table 5 Covariates associated with smokeless tobacco use in Kenya

Smokeless tobacco use Crude Odds Ratioa Adjusted Odds Ratioa

OR (95% CI) p-value OR (95% CI) p-value

Sex

Female 1.00 1.00

Male 1.23 (0.90, 1.69) 0.189 1.51 (0.95, 2.41) 0.079

Age group

18–29 1.00 1.00

30–39 1.11 (0.71, 1.74) 0.635 0.94 (0.47, 1.87) 0.854

40–49 1.38 (0.85, 2.22) 0.190 2.04 (1.01, 4.11) 0.047

50–59 2.53 (1.59, 4.01) < 0.001 1.99 (0.98, 4.03) 0.057

60–69 3.54 (2.11, 5.94) < 0.001 1.1 (0.46, 2.66) 0.826

Education level

No formal education 1.00 1.00

Primary complete 0.13 (0.09, 0.19) < 0.001 0.12 (0.06, 0.22) < 0.001

Secondary and above 0.09 (0.06, 0.13) < 0.001 0.01 (0, 0.09) < 0.001

Residence

Urban 1.00 1.00

Rural 2.55 (1.73, 3.77) < 0.001 1.38 (0.76, 2.52) 0.292

Occupation

Unemployed 1.00 1.00

Employed 0.47 (0.34, 0.64) < 0.001 0.58 (0.39, 0.88) 0.009

Ever used alcohol

No 1.00 1.00

Yes 2.49 (1.79, 3.45) < 0.001 2.58 (1.47, 4.54) 0.001

Episodic alcohol drinking

No alcohol 1.00 1.00

Binge drinking 5.19 (3.75, 7.19) < 0.001 4.84 (1.55, 15.15) 0.007

Non-heavy drinking 1.04 (0.42, 2.55) 0.932 3.52 (0.22, 57.21) 0.377

Wealth band

Poorest 1.00 1.00

Second 0.31 (0.21, 0.48) < 0.001 0.44 (0.22, 0.91) 0.026

Middle 0.21 (0.13, 0.35) < 0.001 0.56 (0.28, 1.15) 0.117

Fourth 0.09 (0.04, 0.18) < 0.001 0.04 (0, 0.57) 0.017

Richest 0.19 (0.11, 0.3) < 0.001 0.16 (0.02, 1.08) 0.060

Marital status

Not married 1.00 1.00

Married 1.73 (1.07, 2.82) 0.026 1.21 (0.67, 2.2) 0.522

Formerly married 4.96 (2.9, 8.48) < 0.001 2.48 (1.27, 4.83) 0.007

Key: aAll sociodemographic variables (except occupation) were included in final regression models if found to be statistically significant. This was true except for
occupation given the original coding of the variable in the survey that was not felt to be meaningful for our study. The variable sex was maintained in the three models,
even though it was only found to have a statistically significant relationship with daily tobacco use given the hypothesized importance of the role of sex on tobacco use
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engage in heavy episodic drinking. When comparing
across sub-groups, those that reported heavy episodic
drinking had higher odds of smokeless tobacco use, with
up to 26 times higher odds amongst the oldest age
group when compared to younger non-consumers of al-
cohol (OR 25.6, 95% CI 11.0–59.7). For the two lowest
wealth bands, those that are binge drinkers also have a
higher odds of smokeless tobacco use (OR 2.91, 95% CI
1.69–5 in the lowest, and OR 2.12, 95% CI 1.19–3.77 in
the second lowest, respectively).

Discussion
This study provides the first nationally representative es-
timates on the prevalence of tobacco use alongside other
leading risk factors for NCDs, and disease outcomes re-
lated to these risk factors. Overall, 13.5% of the respon-
dents currently use tobacco. This is slightly higher than
what was has been reported in the Kenya GATS con-
ducted in 2014 at 11.6% [25], and in some previous stud-
ies in the country as shown by Gathecha et al. [27]. The
prevalence of tobacco use was also higher in the STEPS
as compared to the 2015 GBD study, where for example
daily tobacco use for males was 18.6% compared to
14.9%, respectively [10]. The difference between the
STEPS survey and GATS could be attributed to the dif-
ferent age ranges of the population sampled. The Kenya
GATS examined respondents aged 15 years and above,
which may include an age group (15–18 years) that have
not yet engaged in tobacco use therefore lowering the
prevalence estimate. Alternatively, differences in the
STEPS and GATS could be explained by sampling
approach. While both the STEPS and GATS use sample
frames that originate from the Kenya National Bureau of
Statistics (KNBS), cluster selection, and randomization
for participant selection differed [25, 38].
The high prevalence found in our study is of concern,

and calls for urgent action as tobacco use is not only a
major risk factor for health, it also is a major contributor
to inequities in health and social development [42–44].
Prevalence levels are higher than in 14 of 30 other
sub-Saharan African countries [15], and in other countries
in the East African region such as Ethiopia (4.2%) and
Uganda (9.6%). It is comparable to Rwanda (12.8%) and
Tanzania (14.1%) [45–48]. It is therefore a call for renewed
diligent implementation of the WHO FCTC and the
Tobacco Control Act (TCA) by all stakeholders [3].
A national tobacco cessation quit line, nicotine replace-

ment therapy and pharmacologic aids for cessation such as
Bupropion are available. However, the availability of treat-
ment for tobacco cessation is only at certain sites. Further-
more, coverage for treatment is not guaranteed. Finally, the
enforcement of smoke-free zones is still lacking and no
current monitoring for effectiveness of policies exists to
date [27, 31, 35, 49]. Additionally, more can be done at the

healthcare provider to level to educate patients on smoking
cessation [50, 51]. Lack of understanding amongst the gen-
eral population on the effects of tobacco use on chronic
disease, such as cancer, continues to be a problem [27, 52].
The changing trend of tobacco use in Africa is also

important to highlight. The Africa region is estimated to
have the highest predicted increase in tobacco consump-
tion between 2010 and 2025 [53, 54]. This is because the
tobacco industry is turning its focus on the youth and
especially in Africa which is at the same time experien-
cing large population increases [10, 12].
Consistent with studies done in other countries in

sub-Saharan Africa [15, 16] and other LMICs [55], to-
bacco use among men is significantly higher than
women (OR 7.11 CI 5.65, 8.93). Studies suggest that this
phenomenon may be attributable to the tobacco industry
consistently targeting men by portraying smoking as a
masculine activity with advantages such as increased
sexual prowess as well as the community perception to-
wards smoking that is generally more tolerant of male
smokers over female smokers [56–59]. Recognizing sex
differences in tobacco use is important because it guides
which tobacco control interventions should be priori-
tized in order to reach the group that is most affected
[60]. Studies have shown that there should be a differ-
ence in interventions such as tobacco messaging and
cessation depending on the sex targeted [60–63].
Our study found that majority of the smokers were in

the age group 18–29 years and the mean age of initiation
was early twenties. This is a vulnerable population that
are being targeted by the tobacco industry especially in
the African region [17, 20, 54, 64, 65]. The high preva-
lence of tobacco use among the younger population has
been proposed to be driven by the high exposure to ad-
vertising, among other factors. For example, 59% of
youth are currently being exposed to pro-cigarette bill-
board advertisements and 15% of these youth in the re-
gion are likely to initiate smoking [66]. Addressing
tobacco use at this age group is critical as it will deter-
mine the future burden of tobacco use and its conse-
quences. This calls for strengthened enforcement of the
FCTC and TCA that already have provision on the ban-
ning of tobacco advertising, promotion and sponsorship.
In our study, 3.6% of the respondents reported consum-

ing smokeless tobacco while the figure was 4.5% in the
GATS [25] and 2.05% for men in the KDHS [15]. The use
of smokeless tobacco may be influenced by smoking bans
in public places, introduced in Kenya in 2007. Researchers
have found that smokeless tobacco use is perceived to be
less harmful than smoked tobacco products when these
products cause nicotine addiction, cancers and other
non-communicable diseases [67]. In our population, higher
levels of education were protective against smokeless to-
bacco use. Educational interventions specific to harmful
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risks of smokeless tobacco use may have a significant role.
There was a higher likelihood of smokeless tobacco use
among rural residents than urban residents necessitating
the need for intensified campaigns against smokeless to-
bacco in rural areas.
Alcohol use had a positive effect on current and daily

tobacco use. This relationship was true for ever users of
tobacco, binge drinkers and non-binge drinkers. This find-
ing is corroborated in literature [41, 65]. The association
between tobacco and alcohol use has been explained by
many factors including genetics, neurobiological mecha-
nisms, conditioning mechanisms and psychosocial factors
[67, 68]. Our study found higher odds among binge
drinkers (OR 8.7) than non-binge drinkers (OR 2.8) when
exploring current tobacco use. There is, therefore, an
added advantage in tailoring messaging to the public
against joint tobacco and alcohol use [69, 70]. Addition-
ally, it is prudent for stakeholders working in alcohol con-
trol and tobacco control to work collaboratively to
maximize impact.
Respondents with no formal education were more

likely to be tobacco users. Similar findings are prevalent
in other LMICs comparable to Kenya [10, 15, 16, 55].
This has an implication on tobacco control public educa-
tion. The Ministry of Health and other stakeholders
should ensure that they employ a mix of communication
channels when distributing anti-tobacco messages. In-
novative, culturally appropriate and carefully designed
messaging is critical to reaching at-risk groups including
adolescents and those with limited ability to read [70–72].
In regards to health warnings on cigarette packaging, the
Ministry of Health recently passed regulations for the im-
plementation of graphic health warnings which will have
an effect on smokers who cannot read [73].
These are the first findings at the national level on

e-cigarette use in Kenya. Seven respondents reported to
have ever used an e-Cigarette. The global estimates of ever
use and current use of e-cigarettes are 54.7 and 19.4%
among current tobacco smokers and 7.0 and 1.5% among
non-smokers respectively [74]. While motivations for
usage are not clear, tobacco cessation is associated with in-
creased use of e-cigarettes whether or not users intended
to quit smoking cigarettes [75]. In this aspect, the trend is
encouraging however future targeted studies need to be
done to understand better the drivers of e-cigarette use
and to monitor prevalence of usage as it is predicted that
e-cigarette use will increase in future [23].

Policy implications
STEPS data provide the primary data for policy action
[76, 77]. The WHO FCTC has established a transform-
ational approach to tobacco control for governments
internationally since its inception in 2003 [78]. Kenya is
a party to the convention since 2005 and has a

comprehensive legislation accommodating most provi-
sions of the treaty. The TCA of 2007 among other things
provides for measures to control all forms of tobacco
products. It provides for bans on all forms of tobacco ad-
vertising, promotion and sponsorship (TAPS), ban on
smoking in public places and ban on sales of tobacco
products to and by minors. The Act further advocates for
tobacco control education, offering of cessation services
and raising of tobacco cigarette tax. However, adherence
to the TCA by bars and restaurants in Nairobi is not opti-
mal and enforcement needs to be strengthened [49].
Our study demonstrated that men and those with

poorer education as well as those that consume alcohol
had the most risky tobacco consumption trends. Tar-
geted policy, public health and individual interventions
should focus primarily on these vulnerable groups based
on results from the study.
Tobacco control is a complex issue requiring a multi-

sectoral approach to effectively and comprehensively im-
plement critical policy measures such as those provided
for by the FCTC and the TCA. Further, the FCTC and
TCA recognizes the key role that the civil society and
business establishments could play particularly in advo-
cacy, capacity building and implementation. Public
education, including placement of health warnings on
tobacco packages, could facilitate rising of public aware-
ness on the harmfulness of tobacco use and exposure to
tobacco smoke resulting in behavior change including
motivating users to quit and delaying initiation. To ad-
dress current tobacco use, it is crucial that cessation ser-
vices including treatment for tobacco dependence are
integrated into health service delivery at all levels includ-
ing at the community. Making such services readily
available alongside other population-based measures
could help achieve a tobacco-free Kenya.
Additionally, cognizance of the socioeconomic trends

which influence the uptake of new and emerging to-
bacco products could facilitate containment of the to-
bacco epidemic and therefore have an impact on related
morbidity and mortality.

Limitations
Use of tobacco products is a potentially sensitive question
given stigma associated with its usage. Use, frequency and
type of tobacco used therefore may have been subject to
response bias, however this is the standard for the WHO
STEPwise approach [77]. This was likely also not helped
by face-to-face interviews that may further bias responses.
Additionally, tobacco usage is self-reported and refers to
periods preceding the study, subjecting responses to recall
bias. Given the cross-sectional nature of the study design,
associations can be drawn but causality cannot be as-
sumed. Data related to factors affecting increased tobacco
use that are established in the literature such as tobacco
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use by other family members and peers were not collected
in the STEPS survey.

Conclusion
The use of tobacco has seen concerning trends in the African
region in recent decades, Kenya notwithstanding. The 2015
Kenya WHO STEPS was unique in providing primary data
on the status quo of tobacco use in the country. Interesting
trends by sociodemographic status highlight the importance
of focusing on young people, men, and those with lower
levels of education. Concurrent usage of alcohol is associated
with higher odds of risky tobacco use. Targeting tobacco pre-
vention strategies amongst alcohol users is therefore recom-
mended, including revisiting the public smoke ban for
effective implementation. Further data is needed on the use
of smokeless tobacco, and its impact on smoked tobacco
products, as well as on the novel use of e-cigarettes, with
considerations for health and societal implications.
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