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Abstract

Background: Globally, excessive alcohol consumption is a major public health problem and is associated with social,
mental, physical and legal consequences. However, no systematic review and meta-analysis has been performed to
report the consolidated magnitude of alcohol consumption in Ethiopia.

Methods: PubMed, EMBASE, and SCOPUS were systematically searched to identify pertinent studies. Subgroup and
sensitivity analysis was conducted and Cochran’s Q- and the I test were used to assess heterogeneity. Publication bias
was evaluated by using Egger's test and visual inspection of the symmetry in funnel plots.

Results: We included 26 articles with a total of 42,811 participants. The pooled current and lifetime prevalence of
alcohol consumption was 23.86% (95%Cl; 17.53-31.60) and 44.16% (95%Cl; 34.20-54.62), respectively. The pooled
prevalence of hazardous alcohol consumption was 8.94% (95%Cl; 3.40-21.50). The prevalence of hazardous alcohol
consumption was remarkably higher in men (11.58%) than in women (1.21%). The prevalence of current and lifetime
alcohol consumptions among university students were 22.08% & 38.88% respectively. The pooled data revealed that
male sex was found to be a significant predictor of hazardous alcohol consumption (OR 10.38; 95%Cl 3.86 to 27.88) as
well as current (OR 2.45; 95%Cl 1.78 to 3.38) and lifetime (OR 2.14; 95%Cl 1.39 to 3.29) consumption. The magnitude of
alcohol consumption among university students was apparently lower than the magnitude in other population of the
country. The current study suggested a remarkable recent increment in the magnitude of hazardous alcohol
consumption in Ethiopia.

Conclusion: The current study revealed that the prevalence of alcohol consumption in Ethiopia is comparable
with the global estimates of alcohol consumption from the World Health Organization (WHO). The prevalence
of hazardous alcohol consumption was remarkably higher in men (11.58%) than in women (1.21%). Male sex
was found to be a significant predictor of alcohol consumption. The present study also suggested considerable recent
increment in the magnitude of hazardous alcohol consumption in Ethiopia.
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Background in the last year [2]. A 2015 study found that around 4.9%

Globally excessive alcohol consumption is a significant
public health problem and is responsible for about 6% of
mortality and 5% of disability-adjusted life year’s (DALYs)
lost worldwide [1]. The World Health Organization
(WHO) estimate that, globally, about 53% of people aged
15 years and above have ever used alcohol and 39% used it

* Correspondence: babiget2015@gmail.com

'Research and Training Department, Amanuel Mental Specialized Hospital,
PO BOX: 1971 Addis Ababa, Ethiopia

Full list of author information is available at the end of the article

B BMC

of the world’s adult population is believed to suffer from
alcohol use disorder [1]. According to scientific evidence
in Africa, an estimated 43% of those aged 15years or
above have ever used alcohol and 30% used it in the last
year [3]. The reported prevalence of alcohol use disorders
(AUD) (defined by an Alcohol Use Disorders Identifica-
tion Test (AUDIT) score > 8) is estimated at 4% globally
and 3% in Africa and is generally more prevalent among
men [1].
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In addition, a study conducted in South Africa (SA) re-
vealed that 9% of the population aged 15 years or older
engaged in risky or hazardous or harmful drinking. More
men had hazardous drinking than women, 17 and 2.9%
respectively [4]. Similarly, another hospital-based study
in South Africa adults using Alcohol Use Disorder Iden-
tification Test (AUDIT) [5] found that 41.2% of men and
18.3% of women had hazardous drinking and 3.6% of
men and 1.4% of women met criteria for probable alco-
hol dependence or harmful drinking as defined by
AUDIT [6].

In Ethiopia, studies indicated that the prevalence of al-
cohol consumption has shown a significant increment,
and generally hazardous drinking and alcohol depend-
ence were more prevalent in men than in women [7-
10]. In recent years, alcohol advertisements have become
widespread in Sub-Saharan Africa (SSA) and in other re-
gions of the world. Most advertisements propagate
drinking as modern and associated with occupational
and sexual achievements [11-13].

Epidemiologic evidence found that alcohol consump-
tion has been linked with increased rates of pancreatitis
[14, 15], liver cirrhosis [16], cardiovascular disease [17,
18], tuberculosis [19], mortality [20, 21], decrease prod-
uctivity [22], disability [23], renal damage [24], lung can-
cer and diabetes [25, 26], crime [27], risky sexual
behavior [28], unemployment [29, 30], poor academic
performance [31, 32], stroke [33], and traffic fatalities
[34, 35]. The medical and social costs of treating drink-
ing and smoking-related illnesses are estimated to be in
the billions [22].

However, to the best of our knowledge, no systematic
review and meta-analysis has been performed to report
the consolidated magnitude of alcohol use in Ethiopia.
Therefore, the objective of this study was to conduct a
systematic review and meta-analysis of studies con-
ducted in Ethiopia on alcohol use and dependence, and
to systematically summarize: (1) the prevalence of
current and lifetime, as well as hazardous use alcohol
use and dependence, (2) to estimate and compare the
magnitude of alcohol consumption of between men and
women, university students and other population as well
as recent and past years and to formulate recommenda-
tions for future research as well as clinical practice.

Methods

Search process and study selection

An extensive search of relevant studies was conducted
in three databases electronic databases (EMBASE,
PubMed, and Scopus). We conduct our search in
PubMed using the following terms and keywords: preva-
lence, epidemiology OR magnitude)) AND (alcohol OR
substance OR alcohol drinking OR alcohol use OR abuse
OR dependence OR hazardous drinking OR harmful use
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OR alcohol use disorder OR alcohol dependence OR
substance use OR substance use disorder OR alcohol
abuse OR alcohol dependence OR psychoactive sub-
stance OR psychoactive substance use) AND (factors OR
risk factor OR risk OR determinant) AND Ethiopia. We
looked at EMBASE and SCOPUS using database specific
subject headings associated with the above keywords
used in PubMed. The reference lists of eligible studies
were also scanned to identify other pertinent to this re-
view. We adhered PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines
[36]. The identified studies were assessed by their titles,
abstract, duplication as well as full-text contents against
the predefined eligibility criteria,

Eligibility criteria

Studies were included in the current systematic review
and meta-analysis if they satisfy the following First, they
were conducted using observational studies (cross-sec-
tional and case-control study design); Second, measured
the magnitude of alcohol consumptions (current, life-
time, and hazardous use as well as alcohol dependence).
Thirdly, conducted in Ethiopia. Additionally, we ex-
cluded editorials, commentaries, reviews, conducted in
nonhuman subjects and those not published in the Eng-
lish language.

Methods for data extraction and quality assessment

Two reviewers (KY and MA) independently conducted
data extraction from source documents. Disagreements
were fixed by discussion and consensus. A prespecified
form which was specifically designed to extract data of
methodological and scientific quality was used. As rec-
ommended by PRISMA [37], the following data were ex-
tracted from each study: first authors name, source
population, study design and setting, the gender of the
participants, the sample size, year of publication, and the
instrument used to measure alcohol consumption.

A modified version of NOS (the Newcastle-Ottawa
Scale) [38] was utilized to appraise the quality of in-
cluded in the meta-analysis studies. The instruments
used to measure alcohol consumptions, statistical qual-
ity, sample representativeness, sample size and compar-
ability between participants were the domains NOS scale
uses to assess the quality of individual studies. We
employed agreement beyond chance (unweighted kappa)
for evaluation of the agreement levels between the two
authors (KY and MA) during the quality assessment.
The levels poor, slight, fair, moderate, substantial, and al-
most perfect levels of agreement were represented by
the values 0, 01-0.02, 0.021-0.04, 0.041-0.06, 0.061—
0.08, and 0.081-1.00, respectively [39].
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Definition of terms

Hazardous alcohol consumption or problematic alcohol
use refers to the pattern of alcohol consumption that in-
creases the risk of harmful consequences for the users
or others [40]. In this review, hazardous alcohol con-
sumption was considered when the studies assessed and
reported the magnitude of hazardous alcohol consump-
tion according to screening instruments used to estimate
the level of problematic alcohol consumption such as
CAGE (Cut down, Annoyed, Guilty, and Eye-opener),
Alcohol, Smoking and Substance Involvement Screening
Test (AUDIT), the Alcohol, Smoking, and Substance In-
volvement Screening Test (ASSIST). Thus, the hazard-
ous alcohol consumption level represents the lifetime
magnitude of problematic alcohol uses in Ethiopia.

Data synthesis and analysis

We conducted the meta-analysis using a comprehensive
meta-analysis software version 3. Random effect model
was utilized to pool the overall prevalence of alcohol
consumption [41]. We utilized the Q and the ’statistics
to evaluate the evidence of heterogeneity between the
studies included in the meta-analysis [41]. The values of
25, 50 and 75% represented a low, medium and high
level of heterogeneity, respectively [42]. The level of sig-
nificance was set at P<0.05. We also performed sub-
group and sensitivity analysis to determine the source of
heterogeneity as well as to evaluate the prevalence across
the groups. The presence of publication bias was evalu-
ated by using Egger’s test and visual inspection of the
symmetry in funnel plots.

Results

Identification of studies

Our electronic search resulted in 568 articles. Addition-
ally, 10 relevant studies were identified through a man-
ual search of the reference lists of the included articles.
The review of the abstract and resulted in the exclusion
of 528 studies as they did not meet the inclusion criteria
(Fig. 1). We retrieved a full text of 40 for further screen-
ing and 14 of these were excluded.

Characteristics of included studies

In this review, 26 relevant studies were included. The in-
cluded studies were conducted between 1999 and 2017.
From the total, 25 studies utilized a cross-sectional study
design [7, 9, 43-65] and one study used case-control
study design [66]. Five of the studies used community
samples and twenty-one of the studies used samples
from the institution. Standard diagnostic or screening
instruments were used in 5 studies and self-report was
used in 21 studies. Sixteen of the studies assessed
current alcohol consumption, fifteen of the studies
assessed lifetime alcohol consumption, five of the studies
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assessed hazardous consumptions, and only one of the
studies assessed alcohol dependence (Table 1).

The quality of the included studies

We used NOS (the Newcastle-Ottawa scale) with modi-
fications to evaluate the quality of studies included in
the meta-analysis. Our evaluation revealed that all the
26 studies were of good methodologic quality. The au-
thors reach in conclusion that the study selection, meas-
urement of outcomes, as well as the non-response bias
were low. The agreed levels between the authors regard-
ing the quality of the studies included the meta-analysis
ranged from moderate to almost perfect levels (Kappa
statistic 0.60—1). (Additional file 1: Table S1).

The results of a pooled meta-analysis

Prevalence of current alcohol use

From the total, 16 studies measured the prevalence of
current alcohol use in Ethiopia (Table 1). We used
random effect model to combine these sixteen studies
and provide the pooled estimates. The pooled preva-
lence of current alcohol use was found to be 23.86%
(95% CI; 17.53-31.60) and the heterogeneity across
the studies was significant (I* =98.76%; Q = 1205.05,
df =15, p<0.001) (Fig. 2).

In our subgroup analysis, we found that the current
prevalence of alcohol use was higher in men 22.06%
(95%CI13.09-34.72) than in women 11.57% (95%CI
6.56—19.59). The reported heterogeneity was statistically
significant for the prevalence estimates in men (I =
98.63; Q=438.46, df =6, p<0.001) as well as women
(I* =95.35; Q = 129.12, df = 6, p < 0.001). (See Table 2).

We also conducted a subgroup analysis of studies
which provided information regarding the prevalence of
current alcohol use among university students and other
population members. The current prevalence of alcohol
use was slightly higher among other population of the
country 28.35% (95%CI 12.42-52.47) than among the
university students 22.08% (95%CI 16.67-28.65). We
found significant heterogeneity for studies conducted on
the other population of the country (P =99.49; Q=
790.49, df =4, p <0.001) as well as university students
(I =97.56; Q = 409.35; df = 10, p < 0.001). (See Table 2).

Moreover, in our stratified analysis by year, the current
prevalence of alcohol use was significantly higher in recent
(2014-2017) 29.31% (95%CI 23.19-36.38) than in past (be-
fore 2014) 20.09% (95%CI 12.08—31.51) years. The reported
heterogeneity was considerable for the recent (I =95.09;
Q=122.27, df=6, p<0.001) as well as past (P =99.17;
Q =958.59; df = 8, p < 0.001) years. (See Table 2).

Prevalence of lifetime alcohol use
As illustrated in Tables 1, 15 studies estimated the
prevalence of lifetime alcohol use in Ethiopia. Our meta-
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Identifications

Records identified through data base
searches (n=568)

Additional records identified

through other sources(n=10)

EMBASE=206
PubMed=247
SCOPUS=115
Screening L
Y
Records Records excluded(528)
—
screened(n=578) Title review=310
Abstract review=218
Eligibility
Full text articles Full text articles
assessed for eligibility » excluded(n=14)
(n=40)
Included

qualitative and

(n=26)

Fig. 1 PRISMA flowchart of review search

Full text included in

guantitative analysis

analysis found that the pooled prevalence of lifetime al-
cohol use was 44.16% (95% CI; 34.20-54.62) and the
heterogeneity was considerable (P =99.10%; Q=
1561.76, df = 14, p < 0.001). (Fig. 3).

In our subgroup analysis by gender, we found that the
current prevalence of alcohol use was higher in men
46.34% (95%CI 37.44-55.47) than in women 25.02%
(95%CI 13.91-40.79) with significant heterogeneity in both
men (F* =97.30; Q =299.64, df =8, p < 0.001) and women
(* =97.50; Q = 319.68, df = 8, p < 0.001). (See Table 2).

Our meta-analysis also found a significantly higher
prevalence of alcohol consumption among other popula-
tion of the country 65.39% (95%Cl 49.64-78.36) as

compared with the prevalence among university students
38.88% (95%CI 31.08-47.30). A considerable heterogen-
eity was observed across the studies conducted among
other population of the country (I =98.52; Q = 135.84,
df=2, p<0.001) as well as university students (I =
98.14; Q =593.37; df = 11, p < 0.001). (See Table 2).

Moreover, in our stratified analysis the lifetime
prevalence of alcohol use was almost similar in uses in
recent (2014-2017) 42.10% (95%CI 31.45-53.54) and
past (before 2014) 45.54% (95%CI 31.14—-60.72) years
with significant heterogeneity in both recent (I* = 97.56;
Q=204.84, df =5, p<0.001) and past (> =99.39; Q=
1317.52; df =8, p < 0.001) years. (See Table 2.
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Study name Statistics for each study Event rate and 95% Cl
Event Lower Upper Relative
rate limit limit weight
Dida 2014 0.2355 02033 0.2710 ‘ 6.26
Alemseged 2012 0.0705 0.0633 0.0785 & 6.31
Tesfaye 2013 0.1996 0.1762 0.2252 @ 6.29
Mekonnen 2017 02469 02169 0279 b 6.27
Tilahun 2016 04346 03871 04833 9 6.25
Eshetu 2006 0.3109 02736 0.3508 & 6.26
Shiferaw 2017 0.1833 0.1544 0.2163 @ 6.24
Kassa 2016 0.2952 0.2597 0.3334 & 6.27
Reda 2012 0.1040 0.0904 0.1193 & 6.29
Gebreslassie 2013  0.3280 0.2955 0.3623 i 6.29
Malaju 2013 0.3160 02726 0.3630 @ 6.23
Birhanu 2011 0.4086 0.3714 0.4468 i 6.28
Deressa 2010 0.0450 0.0313 0.0644 & 599
Mossie 2011 0.3441 0.3068 0.3833 5 6.27
Adere 2017 02794 02464 03150 ] 6.27
Hersi 2017 04278 03795 04776 @ 6.24
02386 0.1753 0.3160 i
050 0.25 0.00 0.25 0.50
Fig. 2 Forest plot of the prevalence of current alcohol use in Ethiopia
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Prevalence of hazardous alcohol use

Five studies provided information regarding the preva-
lence of hazardous alcohol use in Ethiopia (Table 1).
The pooled prevalence of hazardous alcohol use was
found to be 8.94% (95% CI;3.40-21.50) and the hetero-
geneity was significant (I = 99.68%; Q = 1249.95, df = 4,
p <0.001). (See Fig. 4).

The pooled prevalence of hazardous alcohol consump-
tion was remarkably higher in men 11.58% (95%CI 4.23—
27.97) than in women 1.21% (95%CI 1.005-6.61) with
significant heterogeneity both in men (I* =99.53; Q=
425,53, df =2, p <0.001) and in women (/* =99.29; Q =
283.01, df =2, p < 0.001). (See Table 2).

Furthermore, the prevalence of hazardous alcohol
use was considerably higher in recent (2014-2017)
17.21% (95%CI 11.91-24.21) than in past (before
2014) 3.17% (95%CI 2.35-4.26) years. We identified
significant heterogeneity in both recent (I* =95.77;
Q=47.27, df=2, p<0.001) and past (> =93.48; Q=
15.34; df =1, p <0.001) years. (See Table 2).

The risk of being male and current alcohol use

Seven studies reported data on the risk of current al-
cohol use in men and women in Ethiopia (Table 1).
The pooled odds ratio (OR) demonstrated that odds
of current alcohol drinking were significantly higher

in men than in women (OR 2.45; 95%CI 1.78 to 3.38,
P <0.001). (See Fig. 5).

The risk of being male and lifetime alcohol use

Seven of the studies provided information regarding the
risk of lifetime alcohol use in men and women in
Ethiopia (Table 1). The pooled odds ratio (OR) demon-
strated that odds of lifetime alcohol drinking were sig-
nificantly higher in men with than women (OR 2.14;
95%ClI 1.39 t03.29, P = 0.0005). (See Fig. 6).

The risk of being male and hazardous alcohol use

Three of the studies reported data on the risk of lifetime
alcohol use in men and women in Ethiopia (Table 1).
The pooled odds ratio (OR) demonstrated that odds of
hazardous alcohol drinking were significantly higher in
men with than in women (OR 10.38; 95%CI 3.86
t027.88, P < 0.0001). (See Fig. 7).

Publication bias

No evidence of substantial publication bias was pro-
vided by the funnel plot and Egger’s regression tests
for both the prevalence of current ((B=12.59, SE =
10.69, P =0.2584) as well as a lifetime (B=-16.28,
SE=11.43, P =0.180) alcohol use in Ethiopia. (Figs. 8
and 9).
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Table 2 Subgroup analysis of prevalence of alcohol use Ethiopia based on random effect analysis

Subgroup Number of  Type of Estimates Heterogeneity
studies use Prevalence  95% Confidence  12(%) Q (df) P value
(%) interval
Sex
Men 7 Current 22.06 13.09-34.72 9863 43846 (6) P <0001
Women 7 Current 1157 6.56-19.59 9535  129.12 (6) P <0001
Men 9 Life time 46.34 3744-5547 9730  299.64 (8) P <0001
Women 9 Life time 25.02 13.91-40.79 9750 31968 (8) P <0001
Men 3 Hazardous  11.58 4.23-27.97 99.53 42553 (2) P <0001
Women 3 Hazardous  1.21 1.005-6.61 99.29 28301 (2) P <0001
Population type
University Students 11 Current 22.08 16.67-28.65 9756 40935 (10) P <0001
Others (other population or community members) 5 Current 2835 1242-52.47 9949 79049 (4) P <0001
University Students 12 Life time 38.88 31.08-47.30 98.14 59337 (11) P<0001
Others (other population or community members) 3 Life time 65.39 49647836 9852  135.84 (2) P <0001
Year
2014-2017 (recent years) 7 Current 2931 23.19-36.38 9509 12227 (6) P <0001
Before 2014 (past years) 9 Current 20.09 12.08-31.51 99.17 95859 (8) P <0001
2014-2017 6 Life time 42.10 31.45-53.54 97.56  204.84 (5) P <0001
Before 2014 9 Life time 4554 31.14-60.72 9939 131752 (8) P<0001
2014-2017 3 Hazardous  17.21 11.91-24.21 95.77 4727 (2) P <0001
Before 2014 2 Hazardous  3.17 2.35-4.26 9348 1534 (1) P <0001

Key: Current use: use in the last 3 months; lifetime use: use at any time in their life: Hazardous: harmful use or abuse based on the standard instrument criteria

Sensitivity analysis

We also conducted a leave-one-out sensitivity analysis,
for the purpose of further investigating the potential
source of heterogeneity observed in the prevalence of
current and lifetime alcohol use in Ethiopia. Our sensi-
tivity analysis suggested that our findings were robust
and not dependent on a single study. Our pooled es-
timated prevalence varied between 22.79% (14.48-
30.48%) and 26.12% (20-40-34.25%) for the current
and 41.60% (32.45-49.78%) and 46.05% (36.64—
56.42%) for lifetime prevalence after deletion of a sin-
gle study. (See Additional files 2 and 3).

We also conducted a sensitivity analysis by restricting
to the studies conducted after 2014 (recent) and before
2014 (past) years. We found a recent increment the
prevalence of current alcohol consumption (29.31% vs.
20.09%) as well as hazardous alcohol consumption
(17.21% vs. 3.68%) for this analysis. The observed differ-
ence in the magnitude of alcohol consumption in recent
and past years was statistically significant for hazardous
alcohol consumption (P < 0.0001) but not for current al-
cohol consumption (P =0.151).

When conducting the analysis by restricting the ana-
lysis to studies conducted among students the preva-
lence of current and lifetime consumption was 22.08
and 38.88% respectively, as compared to the studies

conducted in general population 28.35 and 65.39%.
The observed difference was significant for the life-
time (P =0.004) but not for current consumptions
(0.546) consumption.

Narrative review

Prevalence of alcohol dependence

We identified only one study that measured the preva-
lence of alcohol dependence in Ethiopia. The prevalence
of alcohol dependence was 1%. The prevalence was sig-
nificantly higher in men (1.9%) than women (0.1%).

Discussion

Main findings

To our knowledge, this is the first comprehensive system-
atic review and meta-analysis of the epidemiology of alco-
hol use disorders in Ethiopia which was conducted across
26 studies. The results of the meta-analysis revealed that
the prevalence of alcohol consumption (including current,
lifetime, and hazardous alcohol consumption) in Ethiopia
was comparable with the global prevalence estimates of al-
cohol consumption from WHO reports [3]. This study also
suggested that the pooled prevalence of hazardous alcohol
consumption was remarkably higher in men (11.58%) than
women (1.21%). Moreover, male sex was found to be a sig-
nificant predictor of alcohol consumption. The present
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Study name

Event Lower Upper

rate limit limit
Tesfaye 2013 0.5020 04713 0.5326
Hagos 2013 02509 0.2029 0.3060
Alemu 2007 0.5769 05378 0.6151
Shiferaw 2017 0.2733 0.2392 0.3104
Kassa 2016 0.4863 04461 05268
Reda 2012 02162 0.1973 0.2362
Gebreslassie 20130.3452 0.3122 0.3799
Birhanu 2011 0.5899 05516 06270
Deressa 2010 0.3135 0.2782 0.3511
Gelaye 2012 0.7734 0.7553 0.7905
Dessie 2013 03791 0.3344 04259
Adere 2017 03313 0.2963 0.3683
Haile 2017 04278 03795 04776
Tadesse 2014 06465 06077 06834
Eshetu 2006 05673 05255 0.6081

0.4416 0.3420 0.5462

Fig. 3 Forest plot of the prevalence lifetime alcohol use in Ethiopia
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study also suggested considerable recent increment in the
magnitude of alcohol consumption in Ethiopia.

In the current systematic review and meta-analysis, we
observed that the existing scientific evidence on the epi-
demiology of alcohol consumption in Ethiopia was
highly diverse by the gender of the participants, the type
of alcohol consumption, the years of publications, type

of population (student vs. other general population), and
the locations of the studies. The studies reported the
magnitude of alcohol consumption in participants from
a different setting, and some studies reported the magni-
tude separately in males and females. Regarding the al-
cohol consumption patterns, some of the studies include
current alcohol consumption, some of them included

-

Study name

Event Lower Upper

rate limit limit
Mekonnen 2017 0.1021 0.0820 0.1263
Alem 1990(B) 0.0271 0.0242 0.0305
Teferra 2016 0.2060 0.1863 0.2272
Fekadu 2014 0.2258 0.2045 0.2486
Alem 1990(A) 0.0368 0.0333 0.0406

0.0894 0.0340 0.2150

Fig. 4 Forest plot of the prevalence of hazardous alcohol use in Ethiopia
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Study name Statistics for each study Odds ratio and 95% Cl

Odds Lower Upper Relative

ratio  limit  limit p-Value weight
Alemseged 2012 15189 12012 19206 0.0005 |& 20.16
Tesfaye 2013 26341 16862 4.1150 0.0000 . 2 14.72
Eshetu 2006 3.5655 2.0863 6.0936 0.0000 -&- 12.64
Kassa 2016 14666 09003 23890 0.1240 & 13.72
Gebreslassie 2013  2.9070 2.0775 4.0677 0.0000 & 17.56
Deressa 2010 2.8657 09806 8.3744 0.0543 s 529
Adere 2017 1.8507 1.2420 2.7579 0.0025 L 2 15.91

218386 1.6499 2.89%05 0.0000 ’

0.01 0.1 1 10 100

Fig. 5 Forest plot of the risk of being male and current alcohol use in Ethiopia
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lifetime consumption, some studies reported hazardous
consumptions and some of them included alcohol
dependence.

In this study, the pooled prevalence of current alcohol
use was found to be 23.86% (95% CI; 17.53—-31.60). Our
finding was lower than studies done in China [67-69]
and other western countries [70]. The variations might
be explained by the possible psychological, the socioeco-
nomic as well as cultural difference across the countries.

Regarding the lifetime alcohol consumptions, we
found that the pooled prevalence estimates of lifetime al-
cohol use were 44.16% (95% CI; 34.20—54.62). Our find-
ings were in line with the findings from systematic
review and meta-analysis done in sub-Saharan Africa

which reported median prevalence of lifetime alcohol
use 52% [71] as well as the reported prevalence in the
reported global prevalence of alcohol consumption for
the people age 15 and above (53%) by WHO [3].

As expected the pooled prevalence of current alcohol
consumptions was apparently higher in men (22.06%)
than in women (11.57%). Similarly, the study also sug-
gested a remarkably higher rate of lifetime alcohol con-
sumption in men (46.34%) than in women (25.02%).
Additionally, this study revealed that males were 2.45
and 2.14 times more likely to be current and lifetime
users of alcohol as compared with women. The sociocul-
tural expectations and differences among males and fe-
males might be the possible reasons for the observed

Study name Statistics for each study

Odds Lower Upper

ratio  limit limit p-Value
Tesfaye 2013 0.6741 0.4699 09670 00322
Tadesse 2014 1.6899 1.1802 24198 0.0042
Eshetu2006 3.1542 2.0919 47558 0.0000
Shiferaw 2017 2.8222 1.8259 43621 0.0000
Kassa 2016 2.3636 1.5151 36874 0.0001
Reda2012 26210 2.0545 3.3436 0.0000
Adere 2017 24321 16386 36097 0.0000

20433 1.3761 3.0338 0.0004

Fig. 6 Forest plot of the being male and lifetime alcohol use in Ethiopia
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Study name Statistics for each study Odds ratio and 95% Cl
Odds Lower Upper Relative
ratio limit limit Z-Value p-Value weight
Alem 1990(B) 8730 6558 11622 14.843 0.000 3463
Alem1990(A) 38500 19792 74892 10753  0.000 0 30.70
Teferra 2016 3.861 2518 5109 9.451 0.000 . 3467
10.376 3862 27.380 4639 0.000
0.01 0.1 1 10 100
Fig. 7 Forest plot of the risk of being male and hazardous alcohol use in Ethiopia

variation in the magnitude and risk of alcohol
consumption between men and women. Nevertheless,
the absolute reason for the variations needs further in-
vestigations. The findings of our meta-analysis are in
agreement with the findings from Canada [72], the UK
[73], and from meta-analysis findings in sub-Saharan Af-
rican countries [71].

The pooled prevalence of hazardous alcohol consump-
tion in Ethiopia (8.94%) was remarkably lower than the
prevalence estimates in sub-Saharan Africa 15% [71]. In
our stratified analysis, we found that the prevalence of
hazardous alcohol use was considerably higher in men
(11.58%) than women (1.21%). Additionally, we found
that males were 10.38 times more likely to be hazardous
drinkers as compared with women. In our narrative

review, we found that the prevalence of alcohol de-
pendence in Ethiopia was 1%. The prevalence was sig-
nificantly higher in men (1.9%) than women (0.9%)
[9]. The consequences of the higher drink in men
and lower drink in women might be the possible rea-
sons a significantly greater magnitude and risk of haz-
ardous drinking as well as alcohol dependence among
women than men [74, 75].

Finally, the prevalence of hazardous alcohol use was
considerably higher in the recent (2014-2017) 17.21%
(95%CI 11.91-24.21) than the past (before 2014) 3.17%
(95%CI 2.35-4.26) years. This might be due to currently
Ethiopia’s beverage industry is booming with increased
foreign investment coupled with a significant increase in
alcoholic beverage and industry by local investors and

Funnel Plot of Standard Error by Logit event rate

Fig. 8 Funnel plot of publication bias for current alcohol use in Ethiopia
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Funnel Plot of Standard Error by Logit event rate
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Fig. 9 Funnel plot of publication bias for lifetime alcohol use in Ethiopia

use of mass media advertisements to expose high pro-
portions of large populations to messages through rou-
tine uses of existing media, such as television, radio, and
newspapers in Ethiopia.

The difference between the studies included in the
present systematic review and meta-analysis

In the current study, the variation between the included
studies resulted in a significant between-study hetero-
geneity in our meta-analysis for the current and lifetime
alcohol consumption as well as hazardous alcohol con-
sumption. To manage this heterogeneity and to make
our findings meaningful, we used three main methods.
Firstly, we used the appropriate model which control the
effects of the observed heterogeneity during analysis.
That means in this study we utilized a random effect
model where the summary effect estimates are conserva-
tive than fixed effect models. Secondly, we conducted a
leave one out sensitivity analysis and the results of our
analysis revealed that the findings are robust and not
dependent on a single study. Finally, we conducted sub-
group and sensitivity analysis by sex of the participants,
type of population (university students vs. general popu-
lation), and years of study and we found that one of the
main causes for the heterogeneity in our overall analysis
was found to the variation in the magnitude of alcohol
use in male and female participants. The years of the
study was also found to be the other main cause for the
heterogeneity for hazardous alcohol consumption. In

addition, the main reasons for the significant heterogen-
eity between the studies for the lifetime alcohol con-
sumption were found to be the lower magnitude of
alcohol consumption in studies conducted among uni-
versity students (38.88%) as compared to studies con-
ducted in the general population (65.39%).

Strengths and limitations
The current study has found a number of strengths:
First, the use of predefined search strategy in order to
reduce reviewer’s bias and conducting data extraction
and quality evaluation by two independent reviewers to
minimize the possible reviewer bias. Second, performing
sensitivity and subgroup analysis based on type and pat-
terns of alcohol consumption, type of population, the
years of the study, and gender of the study participants.
Thirdly, evaluating the alcohol consumption estimates
across time is the other strength of the current study.
The limitations of the study include the small number
of studies were used in our subgroup analysis particu-
larly for hazardous consumption which reduces the pre-
cision of the estimate.

Implications for future research and clinical practice

The current study identified some implication for the
future research; our meta-analysis identified a recent in-
crement in the magnitude of hazardous alcohol con-
sumption which needs further investigation to assess the
possible reasons for the remarkable recent increase as



Ayano et al. Substance Abuse Treatment, Prevention, and Policy

well as better ways of addressing the issues. We also
identified sex difference in the magnitude of alcohol
consumption which requires robust future studies to in-
vestigate the possible reasons for the variation. Finally,
the concerned bodies need to give attention to address
the problem including prevention and possible treatment
strategies including strengthening of intergraded man-
agement of alcohol use disorders at primary healthcare
level.

Conclusion

This systematic review and meta-analysis revealed that
nearly one out of five and two out of five of the
population were current and lifetime alcohol users,
respectively and roughly one in ten of the population
were hazardous drinkers. The prevalence of alcohol
consumption was remarkably high in males than in
females and male sex was found to be a significant
predictor of alcohol consumption. We also found that
the magnitude of lifetime alcohol consumption was
significantly low in university students than other
population of the country but there is no significant
difference between university students and the other
population regarding current alcohol consumption.
Additionally, the current study suggested a remark-
able recent increment in the magnitude of hazardous
alcohol consumption in Ethiopia.

Future epidemiologic studies focusing on the reasons
for the recent increment in the magnitude of alcohol
consumption as well as the possible reasons for the ob-
served gender differences in the magnitude and risk of
alcohol consumptions were warranted. Moreover, studies
aiming at the incidence and determinates of alcohol con-
sumptions among university students as well as other
populations of the nation as well as studies focusing on
the better ways for preventions and treatments of alco-
hol consumptions in Ethiopian context are recom-
mended. Awareness tailored to specific genders,
university students as well as other population is neces-
sary. Finally, strengthening the integrated management
of alcohol use disorders at primary health care level is
warranted.
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