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Background. Although tobacco use is highest in high-income countries, most tobacco-related deaths occur in low- andmiddle-income
countries with the highest number of deaths recorded in East Africa. *e aim of this systematic review and meta-analysis is to
determine the pooled prevalence and associated factors of current cigarette smoking among Ethiopian university students. Methods.
*e authors searched databases from PubMed, PsycINFO, Google Scholar, EMBASE, andWeb of Sciences.*e publications included
in the analysis were inclusive, the literature was searched from January 2011 toDecember 2018.*e JBI-MAStARI critical appraisal tool
was applied to 13 publications identified by the database search. I2 statistics were used to indicate heterogeneity. Publication bias was
evaluated using the visual funnel plot. A p value< 0.1 was considered as indicative of statistically significant publication bias. A random
effect meta-analysis model was computed to estimate the pooled prevalence of cigarette smoking, and the variables associated with
cigarette smoking were examined. Results. *e meta-analysis of 13 studies showed that the pooled prevalence of current cigarette
smoking was found to be 12.55% (95% CI: 10.39–14.72; I2 = 94.0%) with no publication bias according to Egger’s test (p � 0.007) for
cigarette smoking by 2.05 (95% CI: 1.52–2.75). Factors associated with cigarette smoking were peer influence 2.79 (95% CI: 1.62–4.82;
I2 = 35.7), khat chewing (95%CI: 2.81–15.26; I2 = 82.5), and alcohol use 11.16 (95%CI: 7.46–16.71).Conclusion. Our findings indicate a
high prevalence of cigarette smoking among Ethiopian university students as compared to the general population. Gender, peer
influence, khat chewing, and current alcohol use were significantly associated with cigarette smoking. *e authors recommend
promoting antismoking campaigns, emphasizing health hazard public service announcements about cigarettes, and integrating health
education on smoking in youth-friendly services, especially targeting higher educational institutions.

1. Background

Tobacco smoke is a toxic mix of more than 7,000
chemicals, and many of these chemicals are stored or
detoxified in body’s tissues where they cause damage.
Over time, the damage can lead to disease [1]. Tobacco-
related respiratory diseases are distressing; they affect the

quality of life of all ages and are responsible for over 7
million deaths globally [2]. Currently, tobacco smoking
impacts approximately 20% of total adult mortality
worldwide [3]. Although tobacco use is highest in high-
income countries [4], most tobacco-smoking related
deaths occur in low-income and middle-income coun-
tries [5].
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Approximately six percent of global health expenditures
are attributed to smoking, with the additional burden ex-
perienced by developing countries with 40% of health care
expenditures related to smoking [6]. Cigarette smoking by
youth and young adults has immediate adverse health
consequences including addiction and chronic disease ac-
celeration across the entire life course [7]. *e burden of
tobacco-smoking related deaths in Africa has increased
rapidly from 150,000 reported deaths in 1990 to over 215,000
in 2016. *e majority of tobacco-related deaths are recorded
in East Africa [8].

In Ethiopia, 3.7% (2.5 million) of adults are currently
smoking (6.2% among men and 1.2% among women) [9].
Nearly one-third of adult Ethiopians are exposed to sec-
ondhand smoke at work [10]. More than half of the non-
communicable disease (NCD) burden could be avoided
through effective health promotion and disease prevention
programs that tackle risk factors with low-cost and highly
efficacious initiatives to curb tobacco use [11].

*e WHO targeted a 30% relative reduction in tobacco
use among persons aged 15 years and older by 2025 in the
Sustainable Development Goals (SDGs). To date, there
have been less than half of these goals met with a 14%
reduction in prevalence rates globally. *e global push to
achieve a significant decrease in tobacco use is now critical
if the goal of reaching a 30% reduction by 2025 is attained
[12]. In Ethiopia, the projected prevalence of smoking by
2025 will be four percent [13]. Accordingly, the Ethiopian
Federal Ministry of Health had set a national target of 15%
reduction of tobacco use among persons aged 15 and above
by 2020. In respect to current trends, Ethiopia will not
achieve WHO’s target to reduce tobacco use by 30% by
2025 [14]. Cigarette smoking by youth and young adults
has immediate and long-term adverse health consequences
including death. Despite the critical impact of tobacco use,
there is a gap in data concerning university student
smoking habits and the population to target with risk
reduction. It is estimated that Ethiopian university stu-
dents’ cigarette smoking ranges from of 9.00%–29.5%. *e
groups most likely to smoke are characterized by male sex,
by khat chewing, by alcohol use, and by peer pressure
influence. *ese preliminary-associated demographic and
behavioral factors have been observed in university set-
tings by health care professionals. However, there are no
Ethiopian university-based data that quantify or describe
the populations and associated characteristics and be-
haviors of students who use tobacco. A systematic review
and meta-analysis aimed to estimate the overall prevalence
of current cigarette smoking and its associated factors
among Ethiopian university students is critically needed.
*e data can inform policy makers, educators, and health
care workers on the ways to help reduce the prevalence of
university student tobacco use and, in the end, to improve
the health of Ethiopians.

1.1. Systematic Review Questions. What is the best available
evidence on the prevalence and associated factors of ciga-
rette smoking among Ethiopian university students?

2. Objective

*e objective of this study is to determine the prevalence of
cigarette smoking and its associated factors.

3. Methods

3.1. Reporting and Search Strategy. *e researchers con-
ducted a systematic review in accordance with the preferred
reporting items for systematic review andmeta-analysis [15].
Potentially relevant studies were identified through a liter-
ature search of electronic databases such as PubMed, Psy-
cINFO, and Web of science. Unpublished studies have been
retrieved from the gray literature through Google and
Google Scholar.

3.2. Selection of Studies. All studies retrieved through the
search strategy were imported to EndNote X7 (*omson
Reuters, New York, USA). Duplicated studies were removed
from EndNote library. *e title and abstract of the
remaining articles were assessed independently by five re-
viewers (YDG, GSA, SMT, KH, and BBB). Disagreements
were resolved by taking the mean score of the four reviewers
after discussing rationale about differences in judgment and
repeating the review procedure.

3.3. Definition of Concepts. In this study, current cigarette
smoking was defined as having smoked at least once in the
last 30 days. *e prevalence of cigarette smoking was
determined by dividing the total number currently
smoking by the overall number of participants in the
studies.

3.4. Eligibility Criteria

(i) *e searches were limited by date of publication
from January 2011 to December 2018

(ii) Qualified research must have estimated the preva-
lence of current smoking in the sample and must be
carried out among Ethiopian university students.
Studies other than English language and studies
reporting prevalence of cigarette smoking among
general populations, clinical patients, and prisoners
were excluded from review.

3.5. Outcome Measure. *e systematic review with meta-
analysis had two main outcomes. *e first outcome was to
determine the pooled prevalence of current cigarette
smoking. *e second outcome of the study was to identify
factors associated with cigarette smoking. *e prevalence of
cigarette smoking was calculated by dividing the number of
students engaged in cigarette smoking to the total number of
students who have been included in the study (total sample
size) multiplied by 100. For the associated factors, the re-
ported odds ratio, 95% confidence interval, and p value were
used.
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3.6. Study Design. Observational studies (cross-sectional
and cohort/longitudinal) were included. Studies that
focused on case reports and conference abstracts were
excluded.

3.7. Data Extraction. Data were extracted from the eligible
studies using a preconceived and piloted data abstraction
form by four independent authors (YDG, GSA, KH, and
BBB). *e extracted data include the name of the first au-
thor, region, university where the studies were carried out,
year of publication, study design, sample size, number of
smokers (prevalence of cigarette smoking), and associated
factors.

3.8. Quality Assessment. Five authors (YDG, GSA, SMT,
BBB, MHG, and YMG) appraised the quality of each in-
cluded study using a Joanna Briggs Institute’s Meta-Analysis
of Statistics Assessment and Review Instrument (JBI-
MAStARI) which is a critical appraisal tool for prevalence
and analytical cross-sectional studies. *e JBI-MAStARI has
eight components needed to qualify: (1) clearly defined
inclusion in the sample, (2) study subjects and the setting
described in detail, (3) exposure measured in a valid and
reliable way, (4) objective, standard criteria used for mea-
surement of the condition, (5) identified confounding fac-
tors, (6) strategies to deal with confounding factors stated,

(7) outcomes measured in a valid and reliable way, and (8)
appropriate statistical analysis used.

Studies which fulfill all eight components were included
as cases [16, 17] (Table 1).

3.9. Data Synthesis and Statistical Analysis. *e extracted
data from the eligible studies were entered into a Microsoft
Excel Database and were converted to event/count, preva-
lence/proportion, standard error, lower boundary of prev-
alence (LBPV), upper boundary of prevalence (UBPV), odds
ratios (ORs), Lan of odds ratio (lnOR), and standard error
odds ratio (SEOR) and imported into STATA version 14 for
analysis. Meta-analysis was performed by “Metaprop”
command using random-effects models with the DerSi-
monian and Laird method-based transformed values and
their variance. *e Freeman–Tukey variant of the arcsine
square root transformation of proportions was fitted to
avoid variance instability when handling proportions close
to one. *e magnitude of heterogeneity between studies was
measured by the index of the heterogeneity (I2 statistics) test.
I2 values of 25%, 50%, and 75% was used as low, medium,
and high heterogeneity, respectively. Subgroup analysis was
performed based on region where the university was located
to determine any existing difference in current cigarette
smoking prevalence between regions in Ethiopia. Publica-
tion bias was evaluated using the visual funnel plot. A p

value of <0.1 was considered as indicative of statistically

Table 1: Characteristics of 13 studies reporting prevalence of current cigarette smoking among Ethiopian university students included in
systematic review and meta-analysis of 2019.

Region of
university Name of university Author Year of

publication Design Data collection
method

Sample
size

Prevalence
(%)

Addis Ababa Addis Ababa
University

Deressa and
Azazh 2011 Cross

sectional Self-administered 622 9.00

Tigray
Axum University Gebreslassie et al. 2013 Cross

sectional Self-administered 764 9.50

Sheba University Hagos et al. 2016 Cross
sectional Self-administered 271 11.40

Debre Berhan
University

Gebremariam
et al. 2018 Cross

sectional Self-administered 695 7.40

Amhara Woldia University Adere et al. 2017 Cross
sectional Self-administered 655 6.40

Debre Berhan
University Birhanu B. 2014 Cross

sectional Self-administered 346 14.70

SNNPR

Hawassa
University Bago BJ. 2017 Cross

sectional Self-administered 310 20.60

Hawassa
University Kassa et al. 2017 Cross

sectional Self-administered 590 11.90

Wolaita University Mekonen et al. 2017 Cross
sectional Self-administered 747 19.80

Dire Dawa Dire Dawa
University Kumburi et al. 2017 Cross

sectional Self-administered 915 13.70

Oromia Haramaya
University Tesfaye et al. 2014 Cross

sectional Self-administered 1022 10.80

Somali
Jijiga University Asgedom T. 2017 Cross

sectional Self-administered 324 15.20

Jijiga University Banti TK et al. 2017 Cross
sectional Self-administered 600 14.50
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Figure 1: Flow diagram of the studies included in the meta-analysis.
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Figure 2: Forest plot of the pooled prevalence of current cigarette smoking among Ethiopian university students.
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significant publication bias. We also performed sensitivity
analysis to identify heterogeneity of studies [18–20]. For the
analysis of associated factors, the reported odds ratio, 95%
confidence interval, and p value were used. Meta-analysis of
the associated factors was performed for those studies with
at least two studies reported the same associated factors.

4. Results

4.1. Description. All records identified through database
searching were located from July 1, 2019, to September 10,
2019. Out of 332 studies, sixty were considered for analysis.
*e researchers excluded 47 studies using PRISMA 2009
Flow Diagram [21] (Figure 1).

4.2. StudyCharacteristics. In this study, a total of 7,861 study
participants were included from 13 studies. *ese studies
were carried out from January 2011 to December 2018 from

10 different universities in seven regions of the country:
Addis Ababa� 1, Amhara� 3, Dire Dawa� 1, Oromia� 1,
Somali� 2, SNNPR� 3, and Tigray� 1 [22–34]. All of the
studies included were cross-sectional with a sample size
ranging from 271 to 1022 (Table 1). Based on the JBI-
MAStARI, all the included studies had no methodological
defect.

4.3. Prevalence of Current Cigarette Smoking. *e pooled
prevalence of current cigarette smokingwas found to be 12.55%
(95% CI: 10.39, 14.72; I2 = 94%, p≤ 0.001) among Ethiopian
university students (Figure 2). To see symmetry of publications,
the funnel plot was applied, and the visual inspection of funnel
plot showed there was no publication bias (Figure 3), and
Egger’s test showed there is no change in the trim and fill
analysis (p< 0.007).

Subgroup analysis based on the region of university was
done. *e result revealed that the prevalence of current

Note: weights are from random-effects analysis
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Figure 3:*e forest plot showing the subgroup analysis of the prevalence of current cigarette smoking among Ethiopian university students.
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cigarette smoking was 9% in Addis Ababa, 10.10% in Tigray
Region, 10.94% in Amhara Region, 14.64% in SNNPR Re-
gion, 10.76% Oromia Region, 14.7% in Somali Region, and
13.66% in Dire Dawa (Figure 4). However, the heterogeneity
among regions of universities remained high (Figure 5).

4.4. Factors Associated with Cigarette Smoking among Ethi-
opian University Students. In this study, being male, khat

chewing, peer pressure, and alcohol use were associated with
current cigarette smoking among Ethiopian university
students.

*e pooled effect of three studies showed that male
students were two times more likely to experience cigarette
smoking (2.05 (95% CI: 1.52–2.75; I2 � 0.0%)) [22, 23, 31] as
compared to female students.

*e results of three studies revealed that those students
who had friends with history of cigarette smoking were 2.79

0

0.5

1

1.5

2

2.5

SE
LO

G
P

Funnel plot with pseudo 95% confidence limits

0 2 4 6–2
logp

Figure 4: Funnel plot presenting the visual inspection of publication bias for systematic review and meta-analysis of cigarette smoking
among Ethiopian university students.

10.01 14.77 15.31

Deressa,

Gebreslasie et al, 2013

Birhanu B, 2014

Kassa et al, 2014
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Figure 5: Sensitivity analysis for studies included in a systematic review andmeta-analysis of cigarette smoking among Ethiopian university
students.
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times more likely to smoke cigarettes as compared to those
who did not have a peer group of friends smoking (2.79 (95%
CI: 1.62–4.82; I2 � 35.7)) [22, 23, 31].

From the pooled effect size of four studies, those students
who had history of khat chewing were 6.55 times more likely
to smoke cigarettes as compared to nonkhat chewers (6.55
(95% CI: 2.81–15.26; I2 � 82.5)) [22, 23, 31, 32]. *e finding
of this study also showed that those students who had history
of alcohol use were 11.2 times more likely to smoke ciga-
rettes (11.16 (95% CI: 7.46–16.71; I2 � 0.0%)) [22, 23, 28, 32]
(Figure 6).

5. Discussion

To the best of our knowledge, this systematic and meta-
analysis is the first to estimate the pooled prevalence and
associated factors of cigarette smoking among Ethiopian
university students.*e purpose of this systematic review and
meta-analysis was to estimate the pooled prevalence and
factors associated with cigarette smoking among Ethiopian
university students.*e results of this finding showed that the
pooled prevalence of current cigarette smoking was found to
be 12.55% (95% CI: 10.39, 14.72; I2 � 94.0%). *ere was re-
gional variation in pooled prevalence between universities

with cigarette smoking ranging from 9% in Addis Ababa to
14.64% in SNNPR Region with substantial heterogeneity
between studies. *e highest prevalence of cigarette smoking
was reported in the Somali Region universities with 14.71% of
the students smoking (95% CI: 12.99, 16.44; I2 � 00). *is
might be explained by the regional culture of students at-
tending their regional universities. For example, tobacco and
khat are more affordable and khat has deep-rooted social and
cultural meaning for some communities in the Somali Region
compared to the Tigray Region.

*is finding is similar to studies carried out globally with
smoking prevalence reported at the University of East Africa
as 9.02% [35]. Meta-analyses from Mainland Chinese and
from the Kingdom of Saudi Arabia reported, respectively,
university student smoking prevalence at 10.83% [36] and
17% [37]. *ose articles were specific to medical and health
science college students. King Faisal University in Saudi
Arabia reported student smoking prevalence at 28.1% [38]
Other universities have targeted interventions, considering
regional variations [39]. *e possible justification for these
variations could be due to the population’s sociocultural
values and norms as well as religious beliefs [40, 41]. Ad-
diction to substances in general starts a cascade of poor
academic achievement, compromised health, added

Note: weights are from random-effects analysis
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Figure 6: A systematic review and meta-analysis of factors associated (being male, peer influence, khat chewing, and alcohol use) with
cigarette smoking among Ethiopian university students.
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expenses related to cigarette use, and possible long-term
addiction. *e ill effects of smoking if addressed early with
effective educational and campus support activities can
reduce cigarette smoking and create a culture that does not
condone use in campus facilities and community spaces
[33]. Special attention should be given to universities when
implementing the policies and interventions to reduce
cigarette smoking.

Regarding the associated factors, the pooled adjusted
odds ratios showed being male students were two times 2.05
(95% CI: 1.52–2.75; I2 � 0.0%) more likely to have smoked
cigarettes as compared to female students.*is is in line with
other similar meta-analysis globally [37, 38, 42–44].

*ose students who have peers with a history of smoking
were almost three times more likely to have smoked ciga-
rettes 2.79 (95% CI: 1.62–4.82; I2 � 35.7) as compared to
those students who did not have peers who were smoking.
*is is consistent with other studies carried out in East
Africa [35, 45]. During adolescence and early adult years,
individuals have a higher predisposition to imitate and
exercise what they observe in their peer group.

Tobacco use is embedded within the culture of khat
chewing [46]. *e habit of tobacco use among khat users is
substantial [47]. In this study, current khat and alcohol use
were significantly associated with smoking cigarettes
compared to students’ counterparts. *ese results lend
further support to the peer influence on habits related to
cigarette smoking. *e results support specific interven-
tions that address specific factors and target high-risk
groups for both primary and secondary prevention of
cigarette smoking.

5.1. Limitations of 7is Study. Only English articles or
reports were considered. *is meta-analysis represented
only studies reported from universities; therefore, we did
not evaluate studies from college and technical or vo-
cational training centers. All studies included in this
review were cross-sectional in nature; as a result, the

outcome variable might be affected by other confounding
variables.

6. Conclusions

Our finding indicated high prevalence of current cigarette
smoking among Ethiopian university students as compared
to general population. Being male, having peers who smoke,
and actively using khat and/or alcohol are factors signifi-
cantly associated with current cigarette smoking. *e au-
thors suggest the universities’ higher officials need to raise
awareness through public service announcements and
curriculum-based education the facts associated with the
adverse effects from cigarette smoking. It is possible to
reduce smoking among university students while addressing
cofactors such as khat chewing and alcohol use particularly
for those students having peer with history of substance use.
In addition, policies on campus concerning smoking re-
strictions in community spaces and university facilities may
help reduce both onset of smoking and reduction or dis-
continuation of smoking for students who smoke. In the
long run, these interventions and policies emphasize health
promotion and disease prevention related to smoking.
Action to promote a smoke-free student population can
impact the future health of Ethiopians, many who will be the
country’s future leaders, scholars, and professionals.

Abbreviations

CI: Confidence interval
MBASE: Excerpta medica database
I2: Index of heterogeneity
MEDLINE: Medical literature analysis and retrieval system

online
MeSH: Medical subject heading
OR: Odds ratio
PRISMA-
P:

Preferred reporting items for systematic review
and meta-analysis protocols.

Conflicts of Interest

*e authors declare that they have no conflicts of interest.

Authors’ Contributions

Conceptualization and data extraction was done by YDG,
GSA, SMT, KH, and BBB. YDG, BBB, MHG and YMG
performed analysis. MHG and YMG did edition. All authors
have read and approved the final manuscript.

Acknowledgments

*e authors express their sincere thanks to Bahir Dar
University College of Medicine and Health Science library
staff for their help in the process of elaborating the search
strategies of this systematic review.

Table 2: Sensitivity analysis of the prevalence of current cigarette
smoking among Ethiopian university students.

Study omitted Prevalence (95% confidence interval)
Deressa, 2011 13.00 (10.75–15.25)
Gebreslasie et al., 2013 12.95 (10.59–15.30)
Birhanu B, 2014 12.52 (10.35–14.69)
Kassa et al., 2014 12.76 (10.51–15.00)
Tesfaye et al., 2014 12.85 (10.52–15.17)
Hagos EG et al., 2016 12.79 (10.59–15.00)
Adere et al., 2017 13.20 (11.13–15.27)
Asegdom, 2017 12.49 (10.34–14.65)
Bago BJ., 2017 12.03 (10.013–14.05)
Kumburi et al., 2017 12.61 (10.38–14.83)
Benti TK et al., 2017 12.54 (10.36–14.72)
Tesfa et al., 2017 12.09 (10.27–13.93)
Gebremariam et al., 2018 13.14 (10.97–15.29)
Combined 12.69 (10.61–14.77)
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