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Abstract

Background: The prevalence of overweight and obesity
had considerably increased in developing countries includ-
ing Ethiopia. In Ethiopia, there is a large variation in prev-
alence across different regions. There is also inconsisten-
cy in the relationship of socioeconomic status (SES) and
overweight/obesity across regions. These inconsistencies
could make policymakers difficult to make a decision and
designing appropriate intervention strategies. Hence, this
systematic review and meta-analysis was aimed to gener-
ate a pooled prevalence of overweight/obesity and its asso-
ciation with socioeconomic status in Ethiopia, 2020.

Conclusion: The result revealed that the pooled preva-
lence of overweight/obesity among children, adolescents,
and adults is considerably high, and high SES/income con-
tributes to the risk of overweight/obesity in different pop-
ulation groups in Ethiopia. Therefore, the government of
Ethiopia and other concerned bodies should emphasize the
prevention and control of overweight/obesity. Intervention
strategies and policies with special emphasis on wealthy
households should be designed and implemented.
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Methods: The articles used in this study identified through Abbreviations

the electronic search of reputable databases (Google Schol- Cl: Confidence Interval; EDHS: Ethiopian Demographic

ar, EMBASE, Science Direct, PubMed Cochrane library)
and hand search of reference lists of previous prevalence
studies. Overall, 27 studies were selected based on spec-
ified inclusion and exclusion criteria. Data were extracted
using a standardized and pre-tested data extraction check-
list. The SPSS software program version 20 was used for
pooled prevalence analysis while Review Manager 5.3 was
used to estimate the pooled effect size of SES and obesity/

and Health Survey; EMBASE: Excerpta Medica data BASE;
FAO: Food and Agricultural Organization; IFAD: Interna-
tional Fund for Agricultural Development; O: Obesity; OR:
Odds Ratio; OW: Overweight; PRISMA: Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses; SES:
Socio-economic Status, UNICEF: United Nations Interna-
tional Children’s Emergency Fund; WFP: World Food Pro-
gram

overweight. The random effect model was used in the me-
ta-analysis and Mantel-Haenszel model was used to calcu-
late odds ratios and their 95% confidence interval.

Background

Result: The pooled prevalence of overweight/obesity
among the study population (children, adolescents, and
adults) was 13.04% (Cl: 12.64%, 13.43%) in Ethiopia.
There is a highly positive significant association between
high SES/income and overweight/obesity among study
subjects (children, adolescents, and adults) in Ethiopia.
Accordingly, study populations from higher SES/income
groups were 2.35 times higher (OR = 2.35, 95%Cl: 1.89,
2.92) times more likely to be overweight/obese compared
to other low SES/income groups.

World health organization defined overweight
and obesity as an excessive accumulation of fat that
may impair health [1]. The center for disease control
and prevention stated that nearly 30% of the world
populationis estimated to be either overweight or obese
in 2015, of which two-thirds are living in developing
countries [2]. About 38.3 million under five-children
was obese [3]. About 2.01 billion adults are overweight
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in 2016 of which 678 million are obese worldwide. Data
also implies that the prevalence of overweight and
obesity among adults (> 18 years) showed significant
increment such that it was raised from 35.7-38.9%
and 11.2-13.1%, respectively, from 2010 to 2016 [4].
According to the FAO, IFAD, UNICEF, WFP, and WHO
2019 overweight and obesity continue to increase
in all regions. Accordingly, in 2018, nearly 40 million
children under five were overweight. In 2016, 131
million children 5-9 years-old, 207 million adolescents,
and 2 billion adults were overweight. About a third of
overweight adolescents and adults, and 44 percent of
overweight children aged 5-9 were obese [5].

The prevalence of overweight/obesity has increased
in many developing and low-income countries including
Ethiopia. As per available literature from local studies
in Ethiopia, the magnitude of overweight/obesity is
considerably high and rising in all age groups. According
to EDHS 2016, the proportion of women who were
overweight or obese has increased from 3% in 2000 to
8% in 2016 [6]. Furthermore, based on the Ethiopian
Demographic and Health Survey report, the prevalence
of obesity and or overweight increased from 2-2.8%,
6-8%and 2-3% among under-five children, 15-49 years-
old women, and 15-49 years-old men, respectively,
between 2011 and 2016 [6,7]. The UNICEF 2017 annual
report also stated that there is an overall increment of
the prevalence of overweight among children from 1.7
to 3.6% in Ethiopia [8].

Overweight and obesity have a negative impact.
Overweight and obesity have negative impacts. Pieces
of evidence illustrate that obesity is contributing to 4
million deaths globally and is increasing the risk of
morbidity for people in all age groups [5]. Overweight
or obese population groups are at a higher risk of
developing serious health problems such as type 2
diabetes, high blood pressure, asthma, and other
respiratory problems, sleep disorders, liver disease, low
self-esteem, depression, and social isolation [9]. Obesity
has an important contribution to cancer, osteoarthritis,
work disability, and sleep apnea and it has a more
pronounced impact on morbidity than on mortality
[10,11].

In Ethiopia, it has been documented that there is a
significant variation in the prevalence of overweight/
obesity and its association with socio-economic status
(SES) across different regions of the country. Local
survey recognized that the prevalence obesity varied
from 2.8-13.8% [6,12], 5.1-20.5% [13,14], and 8.3-
28.5% [15,16] among children, adolescents and adults
in Ethiopia, respectively. On the other hand, there is
an inconsistency in the relationship between SES and
overweight/obesity across different age groups in the
country. Some studies reported that higher SES has no
significant association with obesity/overweight [12,17-
22]. Other scholars described that there was a negative

Diddana. J Obes Weight-loss Medic 2021, 7:042

relationship [13,23], while other studies indicated a
positive significant association [24-27].

These disagreements could make policymakers
difficult on decision making of designing intervention
strategies, implementation, and evaluation. Hence, a
better understanding of the prevalence of overweight/
obesity across different age groups (children,
adolescents, and adults) across different regional
groups in particular and country in general will aid
decision-making about the best way to implement and
evaluate a range of policies and strategies at a national
level. On the other hand, understanding the association
of socioeconomic status with overweight/obesity also
benefits the government and health care provider to
provided and focus appropriate nutrition education
and counseling for high income or wealthy households.
Therefore, this systematic review and meta-analysis was
aimed to generate a pooled prevalence of overweight
and/or obesity and its association with socioeconomic
status in Ethiopia, 2020.

Methods

Study design, study period and literature search
approach

This systematic review and meta-analysis was
directed by PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) [28]. The
literature search was conducted from February to April
2020. All articles until April 30, 2020 were included in
this review study. An electronic search of reputable
databases (Google Scholar, PubMed, Science Direct,
Cochrane library, EMBASE,) was used to identify
appropriate articles for this study. Moreover, a hand
search of reference lists of previous prevalence
studies to find more related and relevant articles was
conducted. The keywords used for searching relevant
literature were: (i) Population (children, schoolchildren,
school-aged, childhood, adolescent, and adults); (ii)
Outcome (body composition, overweight, obesity, body
weight, weight status, body mass index, anthropometric
status (iii) Study design (prevalence, cross-sectional and
case-control); and (iv) Specific study area (Ethiopia and
regions in Ethiopia). The English language was used to
search for articles. Review Manager 5.3 was used to
manage references.

Inclusion criteria

The articles were included based on the following
criteria: (1) Study population: research articles
conducted among children, adolescents and adults
(2) All prevalence and other cross-sectional studies;
and case-control studies; (3) A study conducted and
published in the English language were considered. In
addition, prevalence studies conducted on children,
adolescents and adults were included regardless year of
study.
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Exclusion criteria

Articles with methodological problems, other than
cross-sectional study and did not contain full information
and articles that did not contain socio-economic status
result were excluded.

Data abstraction and critical appraisal of the
studies

Data were extracted by preparing a standardized
checklist in Ms-excel sheet version 2013. The extracted
data from included articles are the primary author
of the article, specific area of the study conducted in
Ethiopia, study design, diagnostic information, year of
the publication, calculated sample size, response rate,
and outcome measures (prevalence of overweight/
obesity). The Newcastle-Ottawa quality assessment tool
scale was used to appraise the qualities of the studies.
The qualities of the studies were assessed by using the
following indicators; those with medium (fulfilling 50%
of quality assessment criteria) or high quality (> 6 out
of 10 scales) were considered for inclusion in the meta-
analysis.

Identification of eligible studies

The procedures followed for identification and
selection of relevant studies is indicated in Figure 1.
Totally, 602 articles were searched from electronic data
base. Duplicate record (n = 328) were removed from

total searched study. One hundred thirty four (n = 134)
were excluded by title and (n = 66) were by title and
abstract. One hundred forty (n = 140) were excluded
since they were not relevant for this meta-analysis in
terms of outcome the study is interested. Eighty three
(n = 74) full text articles were assessed for eligibility
based on the pre-set eligibility criteria of which 47 were
excluded as per exclusion criteria. Finally, 27 studies
were fulfilled inclusion criteria were included in analysis.

Operationalization of the outcomes of the review

The number of overweight/obese adolescents and
adults were the primary outcome of this review and
the secondary outcome was socio-economic status
defined by wealth index or highest income status. The
prevalence of overweight and obesity was calculated by
dividing the number of overweight/obese adolescents
and/or adults to the total number of adolescents and/or
adults included in this study multiplied by 100 (equation
1). The strength and direction of the association
between overweight/obesity and socioeconomic status
were quantified by the odds ratio. The participants
were categorized into high either high socio-economic
status group or low socio-economic status group for
the purpose of analysis. The high socio-economic status
category in this systematic review and meta-analysis
study is operationally defined as those categorized
highest quantiles or wealthiest or highest monthly
income group in original study The low socio-economic

Identified records from the

Cochrane library (113). Total (N=602)

Identification

database
searching: PubMed (188), Google Scholar
(116), Science direct (84), EMBASE (101),

\ 4

Screening

Duplicates excluded (n=328)

Excluded on title (n=134) |

A 4

={ Excluded on title and abstract (n=66) |

Atrticles exclusion criteria
(n=47)
» Conducted out of Ethiopia

> Did not contain socio-economic

excluded by

status SES
> Did not contain full information

E Full articles assessed for eligibility
s criteria (n=74)
=
[
A 4
E Full articles included in final study (n=27)
% > Cross-sectional studies (n=25
= » Case control (n=2)

Figure 1: Flow chart diagram describing selection of studies for the systematic review and meta-analysis of magnitude of
overweight/obesity and its association with socio-economic status (SES) in Ethiopia, 2020 G.C.
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status groups in this study were those medium to low
guantiles or having lower monthly income or medium
and poor in original study. (Wealthiest/highest income
=1; and the rest wealth/income category = 0).

Number of overweight | obese adolescents and | adults %100

(1)

Magnitude of overweight obesity = — - -
Total number of participants included this study

Data analysis/synthesis of results

The data for the prevalence of overweight/obesity
was analyzed by using the SPSS statistical software
program version 20. The association of outcome
variables with socio-economic status (SES) was pooled
using Review Manager 5.3 (RevMan 5.3) [28]. The
random effect model was used in meta-analysis and
Mantel-Haenszel model was used to calculate odds
ratios and their 95% confidence interval. The original
studies were summarized and presented by using a table
and the forest plot. The potential heterogeneity among
the reported prevalence of the studies was explored
using 1? test and Cochrane Q statistics [29]. Since the
test statistics revealed that there was considerable
heterogeneity (1> = 84%, P < 0.001) among the studies,
a random-effects model was used to estimate the Der
Simonian and Laird’s pooled effect [30]. A univariate
meta-regression model analysis conducted to identify
the likely sources of variation. Year of publication and
sample size were used as input variables in univariate
meta-regression. Both of them did not show any
significant variation (Table 1). Any publication bias was
examined by Egger’s weighted correlation and Begg's
regression intercept tests at 5% significant level [31].
The test results showed there is a significant publication
bias (p £ 0.001). The final effect size was determined by
applying Duval and Tweedie’s Trim and Fill analysis in
the Randome-effects model.

Result

Description of included studies

Overall, 602 relevant papers identified through
literature search strategy. Three hundred twenty eight
(328) articles were identified as duplicates and 274 were
retrieved for evaluation. Following study objectives,
exclusion and inclusion criteria, 134 were excluded by
title, 66 were excluded from abstract and title review.
The full text of 74 papers was retrieved further detailed
evaluation and methodological quality. Accordingly,
47 were excluded by appraisal and suboptimal quality.
Finally, 27 articles were included in this systematic
review and meta-analysis.

Table 1: Univariate meta-regression for related factors with the
heterogeneity of overweight/obesity prevalence among study
subjects in Ethiopia.

Variables Coefficient (B) p-value
Year of publication of the studies |0.46 0.082
Sample size of the studies -0.23 0.362
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More than 96% of included studies in meta-analysis
were cross-sectional in design and the remaining was
case-control. All studies were conducted in different
regions of Ethiopia. The minimum and maximum sample
sizes included in original studies were 206 and 5465.
Twenty five (25) articles from cross-sectional were used
for pooled prevalence analysis and twenty seven (27)
articles (cross-sectional studies = 25 and case-control
studies = 2) were used for meta-analysis to estimate
pooled effect size.

Prevalence of overweight/obesity in Ethiopia

The pooled and individual prevalence of obesity
and/or overweight reported by 25 studies are described
in Table 2. Overall, 27,818 subjects (children = 11,488,
adolescents = 10,738, adults = 5,594) subjects were
included to estimate pooled prevalence of overweight/
obesity. Nine hindered ninety six (996) subjects did
not include determining prevalence since they are
from case-control study. The pooled prevalence of
overweight/obesity was 13.04% (Cl: 12.64%, 13.43%).
The subgroups or separate population group analysis
revealed that the pooled prevalence of overweight/
obesity among children, adolescents and adults was
12.59% (Cl: 11.98%, 13.19%), 11.39% (Cl: 10.79%,
11.99%) and 17.13% (Cl: 16.14%, 18.11%) respectively.

Association of socioeconomic status with

overweight/obesity

The pooled effect size of socio-economic status
and obesity/overweight is depicted in the forest plot
(Figure 2). In meta-analysis, 27 studies were included.
Overall, 28,814 subjects were retrieved in meta-
analysis to estimate pooled effect size, and stratified as
high SES/Income groups and low SES/income groups.
Accordingly, 9327 subjects were from high SES/income
groups and 19487 subjects were from low SES/income
groups. Of these high SES/income groups, 17.65% were
either overweight/obese. Among 28 included articles
in a meta-analysis, five studies [20,21,32-34] did not
show significant association while the rest 22 studies
[12-14,16,17,19,22-27,32,35-43] showed a positive
association between high SES/income and obesity/
overweight. The pooled effect size revealed that the
likelihood of being overweight/obese is 2.35 times
higher (AOR = 1.89, 95% Cl: 1.75, 2.04) among high
SES or high income groups compared to the low SES or
income groups, heterogeneity test: Tau = 0.25, 1> = 84%,
df = 26, p £ 0.001. The chi-square test (Chi? = 160.90,
df = 26) indicated that there is significant (P < 0.001)
variation in set of studies. The test for overall effect (Z
= 7.67) showed statistically significance at conventional
levels (P £0.001).

The forest plot for the separate population group
analysis (children, adolescents and adults) is depicted in
Figures 3. The pooled odds ratio for separate population
groups indicated the risk of overweight/obesity was
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Table 2: Summary of characteristics of the studies reported on prevalence of overweight/obesity among children, adolescents and
adults in Ethiopia in this current systematic review and meta-analysis, 2020.

SIN Auth_ors_and year of Study area Sample size (n) Quality of score | %(95%Cl)
publication
Mekonnen, et al., 2018 Bahirdar 616 7 11.85 (9.30, 14.40)
Sorrie, et al., 2017 Gondar 500 7 13.80 (10.78, 16.82)
Tsedeke and Tefera, 2014 Hawassa 358 5 10.61 (7.42, 13.81)
Birhanu, et al., 2019 Diredawa 590 6 11.53 (8.95, 14.10)
Dessalegn, et al., 2017 South Ethiopia 600 7 11.17 (8.65, 13.69)
Berhane, et al., 2020 Addis Ababa 5822 9 11.41 (10.59, 12.22)
Solomon, et al., 2020 Ethiopia 3602 9 14.83 (13.66, 15.99)
Askal, et al., 2015 Addis Ababa 828 8 9.78 (7.76, 11.81)
Dessalew, et al., 2017 Diredawa 448 7 20.54 (16.79, 24.28)
Dessalegn, et al., 2018 Addis Ababa 390 7 18.21 (14.38, 22.03)
Kalkidan, et al., 2017 Jimma Zone 550 7 7.09 (4.95, 9.24)
Mulugeta, et al., 2016 Addis Ababa 446 7 11.25 (11.91, 18.58)
Tesfalem, et al., 2013 Hawassa 554 7 12.82 (10.03, 15.60)
Tsedey, et al., 2018 Addis Ababa 1276 9 17.01 (14.94, 19.07)
Zelalem, et al., 2015 Bahirdar 407 7 16.46 (12.86, 20.06)
Emana, et al., 2014 Addis Ababa 800 8 9.38 (7.36, 11.39)
Bogale and Zewale, 2019 Hawassa City 445 7 29.21 (24.99, 33.44)
Darebo, et al., 2019 Hawassa 524 7 28.24 (24.39, 32.10)
Gutema, et al., 2020 Arbaminch 3346 9 10.79 (9.74, 11.84)
Samuel, et al., 2019 Dessie 673 8 28.68 (25.26, 32.09)
Nega and Beyene, 2019 Southern Ethiopia 206 6 24.76 (18.86, 30.65)
Yosef et al., 2020 Ethiopia 400 6 31.25 (26.71, 35.79)
Mekonnen and Bogale, 2017 | Ethiopia 2938 8 3.44 (2.78, 4.10)
Girmay and Hassen, 2014 Addis Ababa 950 7 14.95 (12.68, 17.21)
Nurezeman, et al., 2017 Jimma 549 7 19.49 (16.18, 22.80)
Total 28124 (98.38%) Average (7.28) 13.04 (12.64, 13.43)

* = the value is pooled prevalence.

2.90 times higher (AOR = 2.90, 95%CI = 1.94, 4.36), 2.36
times higher (AOR = 2.36, 95%Cl = 1.52, 3.65) and 87%
higher (AOR = 1.87, 95%Cl = 1.46, 2.41) among children,
adolescents and adults from high SES/income groups
compared to low SES/income groups respectively.

Discussion

Overweight and/or obese during childhood
and adolescence is associated with adverse health
consequencesthroughoutthelife spanleadingto greater
risk and earlier onset of chronic disorders such as type
2 diabetes, and adverse psychosocial consequences
and lowers educational attainment [44,45]. Overweight
and/or obesity in adults also associated with numerous
comorbidities such as cardiovascular diseases, high
blood cholesterol, and sleep apnea [46].

In Ethiopia, prevention and control of overweight/
obesity did receive lower attention compared to
undernutrition despite it is an emerging problem
leading to a double burden. The low attention in
combination with limited information mightincrease the

Diddana. J Obes Weight-loss Medic 2021, 7:042

epidemiology of overweight/obesity among children,
adolescents’ adults leading to non-communicable
diseases in future life. A few cross-sectional studies
conducted in Ethiopia explored considerable variation
in prevalence and associated risk factors of overweight/
obesity among children, adolescents, and adults across
different regions. A few studies conducted showed
the inconsistent result of overweight/obesity and
its association with socio-economic status (SES) or
wealth quantiles. This might contribute to policy and
intervention strategies gaps in the country. Therefore,
this systematic review and meta-analysis was aimed to
explore the pooled prevalence of overweight/obesity
and its association with socioeconomic status among
children, adolescents and adults in Ethiopia.

The result of a pooled analysis of this study revealed
that the prevalence of overweight/obesity was 13.04%
in Ethiopia. This finding is lower than the result of the
pooled prevalence of overweight/obesity (15.9%) from
the Demographic Health Survey (DHS) analysis of 32
Sub-Saharan African countries [47]. On the other hand,
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High SES/Income  Low SES/Income Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
Anjulo et.al., 2017 25 49 78 275 36% 2.63[1.42,4.88]
Askal etal., 2015 76 625 5 203 26% 5.482.19, 13.75] I —
Berhane et.al., 2020 255 1934 409 3888  4.9% 1.29[1.09, 1.53] -
Birhanu et.al., 2019 60 451 8 139 3.1% 2.51[1.17,5.39]
Bogale and Zewale, 2019 50 129 80 316 42% 1.87 [1.21, 2.89]
Darebo et.al., 2019 50 109 9 415 4.2% 2.74[1.77,4.25]
Desalew et.al., 2017 86 208 6 240  28%  27.49[11.68,64.71] 4
Dessalegn et.al., 2017 15 119 52 481 36% 1.19 [0.64, 2.20] I
Dessalegn et.al., 2018 13 27 58 363 3.0% 4.88[2.18,10.93] e —
Emana et.al., 2014 3 47 72 753 2.0% 0.64[0.20, 2.13]
Girmay and Hassen, 2018 134 830 8 120 3.2% 2.70[1.29, 5.65]
Gutema et.al., 2020 131 1006 227 2340 4.8% 1.39[1.11, 1.75] —_—
Kalkidan et.al., 2017 8 165 31 385 3.0% 0.58[0.26, 1.29] —
Mekonnen and Bogale, 2017 63 1212 38 1726 4.3% 2.44[1.62, 3.67]
Mekonnen et.al., 2018 49 207 24 409 3.9% 4.97 [2.95, 8.39] _—
Mulugeta et.al., 2016 26 89 42 357 3.8% 3.10[1.77, 5.41]
Nega and Beyene, 2019 9 22 42 184 2.7% 2.340.94, 5.86]
Nurezeman et.al., 2017 68 176 39 373 41% 5.39 [3.44, 8.45] _—
Samuel et.al., 2019 26 61 167 612  3.8% 1.98 [1.16, 3.39]
Solomon et.al., 2016 139 709 395 2893 4.8% 1.54[1.25,1.91] E—
Sorrie et.al., 2017 39 167 30 333 39% 3.08[1.83,5.17]
Tesfalem et.al., 2013 25 141 46 M3 3.9% 1.72[1.01, 2.92]
Tsedeke and Tefera, 2014 27 150 11 208 3.2% 3.93[1.88, 8.21] e —
Tsedey etal., 2018 43 255 174 1021 44% 0.990.68, 1.42] .
Weldearegay et.al., 2019 74 158 150 514  44% 2.14[1.48,3.08]
Yosef et.al., 2020 125 200 99 200 4.3% 1.70 [1.14, 2.53]
Zelalem et.al., 2015 27 81 40 326 3.7% 3.58 [2.03, 6.31]
Total (95% CI) 9327 19487 100.0% 2.35[1.89, 2.92] <o
Total events 1646 2429
Heterogeneity: Tau? = 0.25; Chi? = 160.90, df = 26 (P < 0.00001); I2 = 84% f f f t
Test for overall effect: Z = 7.67 (P < 0.00001) 02 - 05 ! . 2 f S
Less O/O in high SES/Inco  High O/O in high SES/Inco
Figure 2: Forest plot Socio-economic status (SES) versus overweight/obesity (O/O) among children, adolescents and adults
in Ethiopia, 2020.

it is comparable with another meta-analysis result
conducted in china where the prevalence of overweight/
obesity among children and adolescents was 13.1% by
the year 2010 in china [48]. Another study from United
States National Nutrition and Health Examination survey
2015-2016 indicated a higher prevalence of overweight
(16.6%) and obesity (18.5%) among children adults
compared the current study.

The subgroup analysis revealed that the prevalence of
pooled overweight/obesity among children, adolescents
and adults was 12.59%, 11.39% and 17.13% respectively.
The combined child prevalence of overweight/obesity
in this study is consistent with individual studies
conducted in different parts of Ethiopia [12,18,39,40].
The pooled prevalence of overweight/obesity of
children in this study higher than 6.8% reported from
26 countries of Sub-Saharan Demographic and Health
Surveys (DHSs) [49]. The finding in this study is also
lower than the result from another 10-year systematic
review and meta-regression result from Europe where
17.9% of 2-7 years-old children were either overweight
or obese [50].

Prevalence of pooled overweight/obesity (11.39%)
among adolescents in this study is higher than
individual studies in Jimma [34] and Addis Ababa
[21,32,35], but lower than other studies from Addis
Ababa [14,20], Bahir dar [26], Hawassa [25], Diredawa
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[13], and similar with another study conducted in Addis
Ababa [23]. Regarding with adult overweight/obesity,
the pooled result in this study (14.69%) is lower than
individual study from Hawassa (28.2%) [24], and Dessie
(28.5%) [16], higher than finding from Arbaminch
area of Ethiopia (10.8%) [41], but in line with another
study from Hawassa city (15.2%) [19]. This variation
in prevalence among different studies across different
regions might be explained by differences in dietary
habits, lifestyle factors; and climate and agro-ecology
in individual studies while the combined prevalence is
average of indicated studies.

In this study, the pooled effect size or odds ratio
revealed that the study subjects (children, adolescents,
and adults) from high socio-economic status were
1.89 times more likely to be either overweight/obese
compared to the middle to low socioeconomic status
households. This finding is in line with study evidence
from further analysis of EDHS (2011) such that Ethiopian
women from the richest households 1.8 times more
likely to be overweighed/obese compared to their
counterparts [38]. The finding also in line with another
the result from systematic review and meta-analysis
conducted in Ethiopia where children and women from
high-income families were 3.16 times more likely to
be overweight/obese children with middle and low-
income families [51]. On the contrary, the finding of the
present study in disagreement with the study report
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a.
High SES/Income  Low SES/Income Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Berhane et.al., 2020 76 625 5 203 9.8% 5.48(2.19, 13.75] - -
Birhanu et.al., 2019 60 451 8 139 11.6% 2.51[1.17,5.39] -
Mekonnen et.al., 2018 49 207 24 409 15.0% 4.97[2.95, 8.39] -
Solomon et.al., 2016 139 709 395 2893 19.1% 1.54[1.25,1.91] -
Sorrie et.al., 2017 39 167 30 333 15.1% 3.08[1.83,5.17] -
Tsedeke and Tefera, 2014 27 150 " 208 12.0% 3.93[1.88, 8.21] -
Weldearegay et.al., 2019 74 158 150 514 17.3% 2.14[1.48, 3.08] -
Total (95% CI) 2467 4699 100.0% 2.90 [1.94, 4.32] S 4
Total events 464 623
Heterogeneity: Tau? = 0.21; Chi? = 27.95, df = 6 (P < 0.0001); I* = 79% ; f f |
Test for overall effect: Z = 5.21 (P < 0.00001) 001 01 T 10 100
Less O/O in high SES/Inco  High O/O in high SES/Inco
b.
High SES/Income  Low SES/Income Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Anjulo et.al., 2017 25 49 78 275  8.0% 2.63[1.42,4.88] -
Askal et.al., 2015 76 625 5 203  6.7% 5.48(2.19, 13.75]
Desalew et.al., 2017 86 205 6 240  7.0% 28.18[11.97, 66.37] -
Dessalegn et.al., 2017 15 119 52 481 8.0% 1.19[0.64, 2.20] e
Dessalegn et.al., 2018 14 27 96 362 7.3% 2.98 [1.35, 6.58] [
Emana et.al., 2014 3 47 72 753  5.6% 0.64 [0.20, 2.13] - 1
Girmay and Hassen, 2018 134 830 8 120 7.5% 2.70[1.29, 5.65] L
Kalkidan et.al., 2017 8 165 31 385 7.2% 0.58 [0.26, 1.29] I
Mekonnen and Bogale, 2017 63 1212 38 1726 8.8% 2.4411.62, 3.67] I
Mulugeta et.al., 2016 26 89 42 357  8.3% 3.10[1.77,5.41] -
Tesfalem et.al., 2013 25 141 4l 554  8.5% 1.47[0.89, 2.41] T
Tsedey et.al., 2018 43 225 174 1021 8.9% 1.15[0.79, 1.67] T
Zelalem et.al., 2015 27 81 40 352  82% 3.90[2.21, 6.88]
Total (95% Cl) 3815 6829 100.0% 2.36 [1.52, 3.65] <@
Total events 545 713
Heterogeneity: Tau? = 0.52; Chi = 78.56, df = 12 (P < 0.00001); I2 = 85% t t y J
Test for overall effect: Z = 3.83 (P = 0.0001) 001 01 h 1o 100
Less O/O in high SES/Inco  High O/O in high SES/Inco
C.
High SES/Income  Low SES/Income Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bogale and Zewale, 2019 50 129 80 316 17.1% 1.87[1.21,2.89] -
Darebo et.al., 2019 50 109 98 442 17.0% 2.97[1.92,4.61] -
Gutema et.al., 2020 131 1006 227 2340 27.4% 1.39[1.11,1.75] -
Nega and Beyene, 2019 9 22 42 184 6.2% 2.34[0.94, 5.86] T
Samuel et.al., 2019 26 61 167 612 13.5% 1.98[1.16, 3.39] I
Yosef et.al., 2020 125 200 99 200 18.7% 1.70[1.14, 2.53] —
Total (95% Cl) 1527 4094 100.0% 1.87 [1.46, 2.41] L 2
Total events 391 713
Heterogeneity: Tau? = 0.05; Chi2 = 10.08, df = 5 (P = 0.07); I? = 50% ; f f 1
Test for overall effect: Z = 4.91 (P < 0.00001) 0.01 0.1 1 10 100
' : ' Less O/O in high SES/Inco  High O/O in high SES/Inco
Figure 3: Forest plot for the pooled odds ratio of the association between socio-economic status and overweight/obesity in
Ethiopia, 2020: -a: Children; b: Adolescents; c: Adults.

the poorest and stayed mostly unchanged among the
wealthiest [56]. Similarly, another meta-analysis by Kim

of further analysis of the Ethiopian demographic and
health survey (EDHS) 2016 where the richest quintiles

have no association with childhood overweight/obesity
in Ethiopia [52]. The result of increased overweight/
obesity with high socio-economic status is also in line
with other studies [53,54]. Another systematic review
conducted in developing countries documented similar
findings where obesity is a problem of the rich in low-
income countries for both men and women, while there
is a mixed picture in middle-income countries [55].
On the contrary, a survey of household data from 103
countries by Templin, et al. (2019), documented that
overweight prevalence increased substantially among

Diddana. J Obes Weight-loss Medic 2021, 7:042

and von dem Knesebeck (2018), revealed that lower-
income is associated with subsequent obesity compared
to higher-income [57].

This positive correlation might be, even though
the overweight/obesity is a complex, multifactorial
condition affected by genetic and non-genetic factors
[58,59], and high socio-economic status could influence
energy consumption and expenditure [60]. The
imbalance increment of energy intake more than energy
expenditure is considered the fundamental cause of
obesity and overweight [61]. Besides, the wealthiest
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households would be able to afford and demand
surplus foods and might be less likely to engage manual
intensive work leading to less energy expenditure. On
the contrary, low-income households might experience
food scarcity and moderate to low food intake.
Moreover, peoples from low to medium SES tend to
be engaged in labor work that requires higher energy
expenditure concomitantly losing body fat storage [62].
The negative correlation of low SES with overweight/
obesity might be explained by that low/middle-income
households probably less likely to afford expensive,
nutritious, nutrient-dense, and low-calorie food but
focusing in high calorie, less nutritious and cheap priced
food. This truth was documented by scholars such that
low-calorie food will likely be expensive for the poor
leading to the consumption of a more energy-dense
diet [63,64].

It is well documented that obesity is a risk factor
for non-communicable diseases (NCD). At the same
time, decreases quality life increases health care costs
and absenteeism. Costs become unmanageable by
health budget in poor countries and aligned health
initiatives (more toward communicable diseases [65].
Since Ethiopia is one of the low-income countries, the
current finding implies Ethiopia would be fall under the
triple burden of malnutrition (micronutrient deficiency,
undernutrition and over nutrition) leading to further
non-communicable disease initiatives.

Conclusions

The current meta-analysis result revealed that
the pooled prevalence of overweight/obesity among
children, adolescents, and adults is considerably
high. This indicates that overweight and or obesity
is becoming an emerging nutrition-related problem.
High socioeconomic status is significantly positively
associated with childhood, adolescents, and adults in
Ethiopia.

Recommendations

Since overweight/obesity is significantly high among
children, adolescents and adults, the government of
Ethiopia, health care providers, non-governmental
organizations and private institutions working on
childhood, adolescents and adult health should give
emphasize on prevention and control of overweight
and or obesity. Intensive nutrition education and
counseling should be provided for households of high
socioeconomic status to focus on less energy-dense
or high nutrient-dense foods and engage in physical
activities. Policies that focus on prevention and control
of overweight/obesity with special emphasis of wealthy
households should be designed and implemented in
Ethiopia.

Strengths and Limitations of the Study

The main strength of this systematic review and

Diddana. J Obes Weight-loss Medic 2021, 7:042

meta-analysis is that studies from different regions of
Ethiopia generated the aggregate status of overweight
and obesity. The study utilized articles from reputable
multiple databases. The study also generated clear
information on wealth status and overweight/obesity
by narrowing the confusion.

Limitation of the Study

The study focused only on published articles. Other
grey literature possibly missed from the study. There
might be many unpublished studies in different higher
institutions of Ethiopia though it could be accessed. All
the steps were conducted by one reviewer only.
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