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ABSTRACT
Objectives  Non-communicable diseases (NCDs) are 
causing a new and yetsignificant health challenge in low-
income countries. In Ethiopia, although 39% of deaths are 
NCD related, the health system remains underprepared, 
highlighting the clear need for evidence on risk factor 
distributions to inform resource planning and the health 
response. Therefore, this review investigates prevalence 
distributions and sex and age variations of metabolic risk 
factors among Ethiopian adults.
Research design and methods  This systematic review 
used the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses guidelines. Studies published until 
6 January 2021 were searched from PubMed, Scopus, 
ProQuest and Web of Science databases, reference lists 
of selected studies and grey literature. Studies reporting 
prevalence of metabolic risk factors: overweight/obesity, 
hypertension, impaired glucose homoeostasis and 
metabolic syndrome among Ethiopian adults were eligible 
for this systematic review and meta-analysis. Two authors 
independently extracted data and used the Joanna Briggs 
Institute tool for quality appraisal. The random effects 
model was used to conduct meta-analysis using Stata 
V.16. Subgroup analyses examined prevalence differences 
by region, study year, sample size and settings.
Results  From 6087 records, 74 studies including 104 382 
participants were included. Most showed high prevalence 
of metabolic risk factors. Meta-analysis revealed pooled 
prevalence of metabolic risk factors from 12% to 24% with 
the highest prevalence observed for overweight/obesity 
(23.9%, 95% CI 19.9% to 28.0%) and hypertension (21.1%, 
95% CI 18.7% to 23.5%), followed by metabolic syndrome 
(14.7%, 95% CI 9.8% to 19.6%) and impaired glucose 
tolerance (12.4%, 95% CI 8.7% to 16.1%). The prevalence of 
overweight/obesity was higher in women. All metabolic risk 
factors were higher among people aged above 45 years.
Conclusions  A signficant proportion of Ethiopian adults 
have at least one metabolic risk factor for NCDs. Despite 
heterogeneity of studies limiting the certainty of evidence, 
the result suggests the need for coordinated effort among 
policymakers, healthcare providers, non-governmental 
stakeholders and the community to implement appropriate 
preventive measures to reduce these factors.

INTRODUCTION
Non-communicable diseases (NCDs) are 
the leading causes of death worldwide, but 
they disproportionately affect people living 

in low-income and middle-income countries 
(LMICs).1 In 2017, more than 73% of global 
deaths (41 million) were attributed to NCDs.1 
Of these, more than 80% were due to cardio-
vascular diseases, cancer, chronic respiratory 
diseases and diabetes mellitus (DM).1 2 About 
75% (28 million) of all NCDs-related deaths 
across the globe and 82% (16 million) of the 
premature deaths occurred in LMICs. In the 
WHO African Region, the burden of NCDs 
is gradually increasing and is anticipated 
to overtake the burden of mortality and 
morbidity from communicable diseases by 
the year 2030.3 The same holds true in Ethi-
opia where, NCDs were estimated to cause 
around 43% of deaths in 2019.4

Most NCDs-related deaths are attributed to 
major risk factors which can be broadly cate-
gorised into behavioural (tobacco smoking, 
alcohol drinking, sedentary lifestyle and high 
dietary salt intakes) and metabolic (over-
weight/obesity, high fasting plasma glucose, 
high blood pressure (BP) and high level of 
blood triglycerides) factors.3 The continual 
increase in the prevalence of metabolic risk 
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	► This is the first systematic review and meta-analysis 
combining studies with similar characteristics 
in the context of metabolic risk factors for non-
communicable diseases (NCDs) in Ethiopia.

	► The study provided comprehensive evidence of 
prevalence of metabolic risk factors of NCDs among 
adults in Ethiopia which can be easily used for plan-
ning intervention to decrease NCD incidence in the 
population.

	► The certainty of the evidence of this review is lim-
ited by heterogeneity of the included studies, which 
hampered the ability to calculate combined pooled 
prevalence of multiple risk factors.

	► We did not find studies conducted in some regions of 
the country like Afar, Benishangul-Gumuz, Gambella 
regions, so the prevalence estimates might not re-
flect the realities in these regions.
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factors, often reinforced by behavioural factors, has been 
associated with a direct increase in prevalence of NCDs, 
especially among adults between the ages of 30 and 70 
years.2

According to the 2017 Global Burden of Disease 
Study, metabolic risk factors contributed to a substantial 
proportion (26%) of the total disability-adjusted life-years 
(DALYs). High BP, high fasting plasma glucose, high 
body mass index (BMI) and high cholesterol are respon-
sible for 9%, 7%, 6% and 4% of global DALYs, respec-
tively.5 Besides, the 2019 estimates on DM prevalence 
revealed that 463 million people (9%) have diabetes and 
this number is projected to rise to 700 million (11%) by 
2045.6 LMICs have been disproportionately affected by 
these problems and the burden of these diseases is likely 
to increase in LMICs in Africa.5

The 2030 United Nations agenda for sustainable devel-
opment has set a target to reduce one-third of prema-
ture mortality form NCDs.7 In line with this, WHO has 
set out a milestone plan to prevent and control prema-
ture mortality from cardiovascular diseases, cancer, DM 
or chronic respiratory diseases by 25% in 2025, which 
can be achieved by reducing the burden of metabolic 
risk factors and its contributing behavioural and lifestyle 
factors among adults using affordable and accessible 
intervention strategies.8 However, to implement these 
interventions and achieve the intended goals, up-to-date, 
representative and comprehensive evidence is always 
needed. The Ethiopian government prepared national 
guidelines for NCDs prevention and management in 
line with the global target in 2016,9 but there is a lack 
of evidence on the successes of ongoing implementation 
and programme evaluations of the proposed strategies. 
There is also a lack of comprehensive data on the preva-
lence of the immediate predictors of NCDs to implement 
focused interventions and make policy decisions.

There has been no systematic review of the prevalence 
of metabolic risk factors in Ethiopia. Although some 
studies have reviewed the prevalence of hypertension, 
their results are inconclusive due to lack of methodolog-
ical rigour such as including participants with varying 
characteristics and/or were performed more than 5 years 
ago. There is no available comprehensive evidence 
for the remaining three risk factors: impaired glucose 
tolerance, overweight/obesity and metabolic syndrome. 
Furthermore, previous individual studies have shown a 
conflicting association between metabolic risk factors 
and participants’ characteristics, such as sex and age. 
For instance, some showed that hypertension was higher 
in women and older adults, while others in men and in 
younger people. To this end, we aimed to conduct this 
systematic review and meta-analysis to (1) determine the 
pooled prevalence of metabolic risk factors of NCDs in 
Ethiopian adults; (2) examine differences in the distribu-
tion of metabolic risk factors across regions, year of study, 
sample sizes and study settings; and (3) test the associ-
ations of metabolic risk factors with the sex and age of 
participants.

We hypothesised that (1) metabolic risk factors for 
NCDs are higher among adults due to the life course 
cumulative increase in risk caused by behavioural factors 
in this age group, (2) there would be variations in the 
prevalence of these risk factors across regions and settings 
of the study and (3) the prevalence of metabolic risk 
factors would vary by demographic characteristics. Esti-
mating the prevalence of metabolic risk factors for NCDs 
in Ethiopia is essential to identify the priority areas for 
policy action, inform practices through various intersec-
toral collaborations and decide future research direc-
tions. The result of this study can be used by central and 
regional governments, respective health authorities, non-
governmental stakeholders and healthcare providers 
to design and deliver health effective interventions to 
reduce the burden of NCDs in Ethiopia.

METHODS
Study design
This systematic review and meta-analysis was conducted 
and reported in accordance with the Preferred Reporting 
Items for Systemic Reviews and Meta-analyses (PRISMA).10 
It includes key research questions, information sources, 
eligibility criteria, study selection, data extraction, risk 
of bias assessment, and data analysis, results and discus-
sion. The process of screening and selection of studies, 
the results of the analysis and narrative descriptions were 
supported with figures and tables for reporting this study.

Patient and public involvement
No patients or public were involved in the design, 
conduct, interpretation or dissemination of the results of 
this study.

Research questions
The key research questions that initiated this review were: 
(1) What is the level of metabolic risk factors of NCDs 
among adults in Ethiopia? (2) Is there a difference in the 
distribution of metabolic risk factors across regions in 
Ethiopia, by time period, settings and sample sizes? (3) 
What is the age and sex differences in the distribution of 
metabolic risk factors of NCDs?

Eligibility criteria
Based on these research questions, we identified Popu-
lation, Exposure and Outcome (PEO) for eligibility 
criteria. Since the review was based on prevalence 
studies, we did not define controls. The population in 
this study was any adult living in Ethiopia. The adult 
was defined as person between the ages of 18–64. 
However, in some studies, adults were referred over 
the age of 15. To maximise the generalisability of our 
study findings, we used both definitions for this system-
atic review and meta-analysis. Exposures were variables 
that might contribute to high prevalence of metabolic 
risk factors, including sociodemographic and economic 
variables but in this study, we only used the age and sex 
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of participants to compare differences in metabolic risk 
factors. The outcome variables for this study were meta-
bolic risk factors, such as overweight/obesity, hyper-
tension, impaired glucose homoeostasis and metabolic 
syndrome. Thus, this review included studies conducted 
in Ethiopia and published in English language which 
reported a prevalence of at least one of the metabolic 
risk factors (overweight/obesity, impaired glucose toler-
ance, hypertension and metabolic syndrome) in adults 
with a cross-sectional or cohort designs and published 
until 6 January 2021. Whereas papers with only abstracts, 
qualitative studies, articles with a case control design, 
and research involving participants from vulnerable 
groups (children and pregnant women) or having pre-
existing chronic medical conditions were excluded as 
these factors were considered potential confounders of 
the outcomes of interest. Studies conducted in other 
languages were not considered due to translation issues. 
However, there was no published article found other 
than English including in Amharic (Ethiopian official 
language). Eligible studies were independently screened 
and evaluated by two authors following the predefined 
data fields.

Information sources
First, we developed search strategies, identified key terms 
and selected databases. These were developed in collabo-
ration with all authors. We also searched PubMed Medical 
Subject Headings for additional keywords to expand our 
search scope to include all available evidence. Before 
we performed the main search, the search method was 
piloted in the selected databases. We did not use any 
restrictions, including language, to maximise our search 
results. Overall our key terms include: “metabolic risk 
factors”, “cardiometabolic risk factors”, “metabolic 
syndrome”, “dyslipidemia*”, “dyslipidaemia*”, “hyper-
lipidemia*”, “hyperlipidaemia*”, “high cholesterol”, 
“hypercholesterolemia”, “hypercholesterolaemia”, 
“triglycerides”, “hypertriglyceridemia”, “hypertriglyceri-
daemia”, “overnutrition”, “malnutrition”, “overweight”, 
“obesity”, “obese”, “blood glucose”, “impaired glucose 
tolerance”, “glucose intolerance”, “high blood glucose”, 
“hyperglycemia”, “high fasting plasma glucose”, “insulin 
resistance”, “diabetes”, “diabetes mellitus”, “blood pres-
sure”, “high blood pressure”, “hypertension”, “systolic 
blood pressure”, “diastolic blood pressure” and “Ethi-
opia”. Then two reviewers (TTA and WT) independently 
searched PubMed, Embase via Scopus, ProQuest and Web 
of Science databases for relevant studies from their incep-
tion to 6 January 2021. The reference lists of the included 
articles in this systematic review and meta-analysis and 
grey literatures were reviewed and hand searched to 
identify additional relevant articles. The search results 
were then exported to Endnote V.X9 reference manager 
software and to Covidence11 for removing duplicates, 
screening and study selection.

PubMed search strategy
(((“metabolic risk factors” OR “cardiometabolic risk 
factors” OR “metabolic syndrome” OR dyslipidemia* 
OR dyslipidaemia* OR Hyperlipidemia* OR hyperlipi-
daemia* OR “high blood cholesterol” OR hypercholes-
terolemia OR hypercholesterolaemia OR triglycerides 
OR hypertriglyceridemia OR hypertriglyceridaemia) 
OR (overnutrition OR malnutrition OR overweight OR 
obesity OR obese) OR (“blood glucose” OR “impaired 
glucose tolerance” OR “glucose intolerance” OR “high 
blood glucose” OR hyperglycemia OR “High fasting 
plasma glucose” OR “insulin resistance” OR diabetes 
OR “diabetes mellitus”) OR (“blood pressure” OR “high 
blood pressure” OR hypertension OR “systolic blood pres-
sure” OR “diastolic blood pressure”)) AND (Ethiopia)). 
Full data search techniques and results are in online 
supplemental table 1.

Study selection
To perform the screening, the records identified from 
the search results were exported to Endnote V.X9 refer-
ence manager software (Thomson Reuters, Philadelphia, 
Pennsylvania, USA) and then exported to Covidence 
virtual library.11 After duplicate records were removed, 
two reviewers (TTA and WT) independently screened 
the titles and abstracts of the retrieved articles guided by 
the predefined PEO and eligibility criteria. Following the 
selection of articles based on their titles and abstracts, 
a full-text review was conducted for the selected studies 
for further relevance and inclusion. Any disagreements 
during the screening process were resolved via discussion.

Data collection process
Two authors (TTA and WT) independently extracted key 
data from the included studies. The data extraction was 
conducted based on the modified version of the Joanna 
Briggs Institute (JBI) Meta-Analysis of Statistics and Review 
Instruments.12 Data extracted included study characteris-
tics (authors name, type of metabolic risk factor studied, 
year of study, study area, study setting, study design, 
sample size, response rate, number of participants with 
the case), participant characteristics (age, gender, disease 
condition) and study outcome measures (prevalence 
of metabolic risk factors). Any disagreements encoun-
tered during information extraction were resolved via 
discussion.

Risk of bias assessment
Two reviewers (TTA and WT) independently assessed the 
quality of the included studies using JBI checklist13 devel-
oped for methodological quality assessment of prevalence 
studies that includes criteria of inclusion, description of 
subjects and the setting, reliability and validity of expo-
sure measurement, criteria of measurement, identifica-
tion and strategies to deal confounding factors, validity 
and reliability of outcomes measurement and statistical 
analysis used. The studies were scored on a scale of 0–1 
for eight items and studies with a total score of <4, 4–6 
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and 7–8 were considered to have low, moderate and high 
methodological quality, respectively. Any disagreements 
in ratings the studies were resolved through discussion 
between the two reviewers.

Outcome measures
The main outcome of interest for this study was the 
prevalence of metabolic risk factors among adults in 
Ethiopia reported in the original articles in percentage 
(number of cases/total number of participants). We 
examined four metabolic risk factors: overweight/obesity, 
impaired glucose tolerance, hypertension and metabolic 
syndrome. The outcome variables were categorised based 
on the following definitions: overweight, defined as a 
BMI of 25–29.9 kg/m2 and obesity as BMI ≥30 kg/m2)2 14; 
impaired glucose tolerance (a fasting plasma glucose of 
100 to 125 mg/dL or oral glucose tolerance test greater 
between 140 and 199 mg/dL)15; high BP (a BP cut-off value 
of >140/90 mm Hg on the average of BP measurements 
using a sphygmomanometer)2 16 and metabolic syndrome 
(three or more of the following based on adult treat-
ment panel III criteria: elevated triglyceride (>150 mg/
dL), reduced high density lipoprotein(<40 mg/dL for 
male and  <50 for female), high BP (>130/85 mm Hg), 
high fasting plasma glucose (>110 mg/dL) or increased 
waist circumference (≥102 cm for men and  ≥88 cm for 
women)17 or waist circumference of  ≥94 cm for men 
and ≥80 cm for women, and two of elevated triglycerides 
(≥150 mg/dL) or treatment for this lipid abnormality; 
reduced high density lipoprotein cholesterol (<40 mg/dL 
in men and <50 mg/dL in women) or treatment for lipid 
abnormality; high BP (≥130/85 mm Hg) or treatment for 
hypertension; impaired fasting serum glucose (≥100 mg/
dL) or previously diagnosed with type 2 diabetes based 
on international diabetes federation criteria).18 Addi-
tional outcomes include the variation of the metabolic 
risk factors by age and gender of participants.

Data analysis
Relevant information on the study area, study setting, 
study design, study sample, study response rate and 
study outcome were extracted using Microsoft Excel and 
exported to Stata V.16 (StataCorp) for the meta-analysis. 
The characteristics of included studies were summarised 
and presented using tables and figures (forest plots). 
The random effects restricted maximum likelihood 
meta-analysis model was used to pool studies with homo-
geneous outcomes, given it is more robust in terms of 
variance estimation in small sample studies.19 Forest plots 
along with the respective 95% CIs were generated for 
individual studies and the pooled data to show graphic 
summaries of the analyses. Heterogeneity across studies 
was assessed using the I² index, values greater than 75% 
indicated substantial heterogeneity.20 The Z-statistic was 
used for testing associations with α≤0.05 as cut-off to 
determine statistical significance level. Then we identi-
fied studies that reported statistically significant associa-
tions between sex or age of participants and metabolic 

risk factors to extract ORs, CIs and p values. This is 
because, often, studies provided OR, CIs and p values 
only when significant associations were observed. The log 
of ORs was then used to determine the pooled association 
between each metabolic risk factor and the sex and age of 
the participants.

Publication bias
The presence of significant publication bias was assessed 
using funnel plot and the Begg and Egger’s test. The 
symmetry of the funnel plot was visually inspected to 
assess the normal distribution studies around the centre 
of funnel plot.21 Then, the Begg’s funnel plot and Egger’s 
test for small-study effects22 were used to objectively assess 
the risk of bias across studies.

Subgroup analysis
Subgroup analyses were performed to examine the differ-
ence in prevalence of metabolic risk factors across the 
following variations:
1.	 Study regions: this was based on the nine ethno-

linguistically based regions of the country (Afar, 
Amhara, Benishangul-Gumuz, Gambela, Harari, 
Oromia, Somali, ‘Southern Nations, Nationalities and 
Peoples Region’ and Tigray) and two city administra-
tions of the country (Addis Ababa city administration 
and Dire Dawa city council).

2.	 Years of the study: we divided year of study in to three 
categories studies: conducted before 2000, studies con-
ducted between 2000 and 2010, and studies performed 
between 2011 and 2020. This classification was chosen 
by the authors to show differences in the prevalence 
of metabolic risk factors in adults across ten-year age 
ranges, which we thought would allow sufficient varia-
tion for comparisons to be made.

3.	 Study settings: community based versus institution 
based. This classification was intended to compare 
prevalence of metabolic risk factors among adults se-
lected from institutions (schools, banks and health fa-
cilities) and from the general community where there 
would be a difference in participant characteristics. 
For instance, the former is more likely to represent 
educated and health literate adults whereas the latter 
likely comprises less wealthy and uneducated commu-
nity members.

4.	 Sample size: less than 400 vs 400 and above. The sample 
size classification was based on the authors’ objective 
to compare the prevalence of metabolic risk factors be-
tween studies with small sample size and large sample 
size.

The results of subgroup analysis were presented in 
tables with prevalence’s, 95% CIs and I2 statistics test 
results. The statistical significance for subgroup analysis 
results was also determined at a p- value <0.05.

Trim-and-fill analysis
Trim-and-fill analysis was used to assess the effect of 
remaining studies that might have been included and fill 
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imputed studies based on bias corrected pooled preva-
lence’s. Statistical significance was declared if the p value 
is <0.05.

Grading the certainty of evidence
The certainty of the evidence was assessed using the 
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) approach. This approach iden-
tifies systematic reviews and meta-analysis as a magnifying 
glass thorough which analysis of evidence is viewed and 
applied. Evidence from observational studies generally 
start with initial low certainty. The certainty of evidence 
of the outcomes (metabolic risks) was downrated for risk 
of bias, inconsistency (heterogeneity), indirectness of 
evidence, imprecision and publication bias.23

RESULTS
Study selection
A total of 6087 records were identified from database 
and hand searching of reference lists of the included 
studies and grey literatures. After removal of duplicates 
(n=2900), ineligible articles (n=3045) were removed 
articles based on their titles and abstracts. One hundred 
and forty-two publications were then eligible for full-
text retrieval and screening. Of these, 14 articles were 
excluded due to their participants including children 
and adolescents, 27 studies were excluded due to partic-
ipants with confounding chronic diseases like diabetes, 
2 articles were excluded due to previous similar reports, 
18 studies were excluded because they did not explicitly 
record, measure, or report the outcomes, and 7 articles 
were excluded due to their study design (case control). 
No unpublished relevant study was found, and no records 
were excluded due to a low-quality assessment. Finally, 
74 articles involving a total of 104 382 participants were 
included in this systematic review and meta-analysis. The 
study selection flow chart is shown in figure 1.

Characteristics and risk of bias of included studies
The characteristics of the included studies in this system-
atic review and meta-analysis are presented in online 
supplemental table 2. Out of 74 studies, 36 of them 
reported a point prevalence on hypertension,24–59 14 
on impaired glucose tolerance,60–73 18 on overweight or 
obesity74–89 and the remaining eight studies on metabolic 
syndrome.90–97 The studies were conducted in—Amhara 
(n=22),25 28 29 32 34 38 41 45 50 53 61–63 65 70 72 75 78–81 89 Oromia (n=9),35 36 46 52 69 71 87 91 97 
Southern Ethiopia (n=15),31 37 40 44 51 55 57–59 64 67 74 85 86 94 Tigray 
(n=5),26 42 43 73 83 Somali (n=1),30 Addis Ababa city admin-
istration (n=14),24 27 33 47 48 54 56 60 66 68 77 88 90 92 93 Dire Dawa 
city council (n=2)39 96 regions, and five49 76 82 84 95 of them 
were nationwide studies. All studies were cross-sectional 
in nature and most of them (n=52) were community-
based studies. The sample sizes for the studies ranged 
from 68 to 10 938 participants.

The risk of bias of included studies in this systematic 
review and meta-analysis were assessed and presented in 

online supplemental table 2. The overall risk of bias in the 
included studies was considered to be low: 66 (89%) had 
low risk of bias, while the remaining eight studies (11%) 
had moderate level of risk of bias. None of the included 
studies had high risk of bias. Overall, the GRADE assess-
ment of quality of evidence provided a low certainty of 
evidence to support prevalence estimates and associa-
tions with the age and sex participants (online supple-
mental table 3).

Prevalence of hypertension
A total of 36 studies involving 47 204 adult participants 
reported on prevalence of hypertension were included 
in this analysis. Of these studies, most were conducted in 
Amhara region (n=11),25 26 28 29 32 34 38 41 45 50 53 Addis Ababa 
(n=7),24 27 33 47 48 54 56 Southern Ethiopia (n=9)31 37 40 44 51 55 57–59 
and there was one nationwide study.49 The prevalence of 
hypertension among individual studies ranged between 
3% in Amhara region53 and 34.7% in Addis Ababa.33 
Meta-analysis result showed the pooled prevalence 
of hypertension was 21.1% (95% CI 18.7% to 23.4%, 
certainty of evidence: moderate), with substantial hetero-
geneity among the included studies (I2=97.6%; p<0.001) 
(figure 2 and online supplemental table 3).

Prevalence of overweight/obesity
With regard to overweight/obesity, 16 studies involving 
28 822 adult participants reported on prevalence of over-
weight/obesity were included in this analysis.74–89 Of 
these, six studies were from the Amhara region.75 78–81 89 
Looking at the distribution of overweight or obesity, the 

Figure 1  Study selection flow diagram.
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prevalence span from 9.7% from a nationwide study82 to 
56.5% in a study conducted in Addis Ababa.87 The pooled 
prevalence of overweight/ obesity was estimated at 23.9% 
(95% CI 19.9% to 28.0%, certainty of evidence: low). The 
presence of substantial heterogeneity in the included 
studies (I2=98.8%; p<0.001) decreased the certainty of 
the evidence (figure 3 and online supplemental table 2).

Prevalence of impaired glucose tolerance
Fourteen studies covering 12 604 adult participants and 
reporting prevalence of impaired glucose tolerance were 
included in this meta-analysis.60–73 Six of these studies 
were conducted in Amhara region61–63 65 70 72 and three in 

Addis Ababa.60 66 68 The prevalence of impaired glucose 
tolerance ranged from 2.6% in Southern Ethiopia64 to 
21.7% in Addis Ababa.68 Overall, the pooled prevalence 
of impaired glucose tolerance was 12.4% (95% CI 8.7% to 
16.1%, certainty of evidence: low), but there was hetero-
geneity among the included studies in this meta-analysis 
(I2=98.3%; p<0.001) (figure 4 and online supplemental 
table 3).

Prevalence of metabolic syndrome
Besides metabolic syndrome, 8 studies targeting 15 932 
adult participants which reported on prevalence of meta-
bolic syndrome were included in this analysis.90–97 Three 
of the these studies90 92 93 were from Addis Ababa, while the 
remaining were from Southern Ethiopia,94 Oromia,91 97 
Dire Dawa96 and nationwide.95 Metabolic syndrome prev-
alence varied from 4.8% (95% CI 1.73% to 7.87%) based 
on national sample95 to 26% (95% CI 19.61% to 32.39%) 
in Oromia region.91 In this meta-analysis, the pooled 
prevalence of metabolic syndrome among Ethiopian 
adults was 14.7% (95% CI 9.8% to 19.6%, certainty of 
evidence: low). The high level of heterogeneity among 
the included studies (I2=98.6%; p<0.001) and publication 
bias downrated the certainty of evidence (figure 5, online 
supplemental table 3).

Subgroup analysis
Subgroup analysis was performed to investigate sources of 
heterogeneity among the studies included in the pooled 
prevalence of metabolic risk factors using regions of study, 
years of study, settings of the study, and sample size. The 
subgroup analysis showed that the pooled prevalence of 
hypertension was 20.9% in studies done after 2010, 21.4% 
in research conducted with study participants above 400, 
20.9% in studies performed at community level, 27.0% 
in studies done in Addis Ababa. The result of subgroup 
analysis also revealed the pooled prevalence of impaired 
glucose tolerance was 11.5% in studies done later 2010, 
and 12.9% in research done with sample size less than or 

Figure 2  A forest plot of prevalence (%) of hypertension 
among adults in Ethiopia. ES, effect size. 

Figure 3  A forest plot of prevalence (%) of overweight/
obesity among adults in Ethiopia. ES, effect size. 

Figure 4  A forest plot of prevalence (%) of impaired glucose 
tolerance among adults in Ethiopia. ES, effect size. 
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equal to 400, 15.6% in studies conducted in institution, 
and 18.6% in studies done in Addis Ababa city admin-
istration. With regard to the pooled prevalence of over-
weight/obesity, it was 23.9% in research performed since 
2010, 24.6% in research done in Amhara region, 22.3% 
in studies done at community level, and 38.6% in orig-
inal studies conducted with study participants up to 400. 
Similarly, the pooled prevalence of metabolic syndrome 
was 23.0% in research performed with study participants 
less than or equal to 400, 14.7% in studies done in the last 
ten years, and 18.9% in studies performed in institutions 
(table 1).

Publication bias
The presence of publication bias was first assessed subjec-
tively by observing the symmetrical distribution of the 
included studies in the funnel plot. The funnel plot test 
result showed that all the included studies in the pooled 
prevalence of metabolic risk factors were symmetrically 
distributed around the centre within the 95% confidence 
limits (figures 6–9). Then, Egger’s test for funnel plot was 
conducted. The result of Egger’s test for the funnel plot 
revealed that there was no publication bias in the included 
studies for the pooled prevalence of hypertension 
(p=0.411). But there was publication bias for the pooled 
prevalence of overweight/obesity, impaired glucose toler-
ance, and metabolic syndrome in the included studies 
(p<0.001 for overweight/obesity, p<0.001 for impaired 
glucose tolerance, and p=0.005 for metabolic syndrome) 
(online supplemental figures 1–4)

Trim-and-fill analysis for the prevalence of metabolic risk 
factors
Trim-and-fill analysis was conducted to adjust publica-
tion bias for pooled prevalence of metabolic risk factors 
with the estimation of number of missing studies that 
might exist. The result showed that there were no studies 
imputed for missing studies for the pooled prevalence 
of overweight/obesity. Whereas the trim and fill analysis 
revealed three studies were imputed for the pooled preva-
lence of impaired glucose tolerance and after adjustment 

the estimated pooled prevalence of impaired glucose 
tolerance was 10.5 (7.2, 13.7). While for the pooled prev-
alence of metabolic syndrome one studies was imputed 
for missing analysis and the estimated prevalence after 
adjustment was 13.3 (8.7, 17.9). Note that trim-and-fill 
analysis was not performed for hypertension since there 
was no publication bias among the included studies 
(online supplemental figures 5–7).

Sensitivity analysis
Besides, the subgroup analysis, publication bias and 
trim-and-fill analysis, we examined the effect of individ-
uals studies on the overall pooled prevalence estimates 
of metabolic risk factors. However, the level of heteroge-
neity did not significantly reduce, when we compare the 
level heterogeneity by removing any one of single study 
or outliers, mainly studies having larger or smaller sample 
sizes.

The association of the sex of participants and prevalence of 
metabolic risk factors
To determine the association between metabolic risk 
factors and sex of participants log OR was used after iden-
tifying studies reported significant association between sex 
of participants and the prevalence metabolic risk factors. 
Overall, 18 hypertension studies,28–33 35 40 43–45 48 49 51 55 59 98 
3 impaired glucose tolerance studies,64 68 70 7 overweight/
obesity studies74 78 83 85 86 88 89 and 7 metabolic syndrome 
studies90–92 94–97 reported a significant link between prev-
alence and the sex of participants. The result of log OR’s 
analysis revealed that the prevalence of hypertension, 
impaired glucose tolerance, and metabolic syndrome 
did not show significant difference between men and 
women. However, a significant difference was observed in 
the prevalence of overweight/obesity between men and 
women, with women having 60% higher chance of being 
overweight/obesity than men (Adjusted Odds Ratio 
(AOR) 0.41, 95% CI 0.26 to 0.65, certainty of evidence: 
low) (figure 10 and online supplemental table 3).

The association of the age of participants and prevalence of 
metabolic risk factors
Similarly, to determine the association of age of partic-
ipants and the prevalence of metabolic risk factors log 
OR were calculated after identifying studies reporting 
significant associations between the age of participants 
and prevalence metabolic risk factors. Out of 36 studies 
on hypertension, 26 studies25 27 29–35 37 38 40–48 50 51 54 57–59 
reported significant association between the age of the 
participants and the prevalence of hypertension. Simi-
larly, nine studies74 76–78 80 82 84 85 87 on overweight/obesity, 
six studies60 61 63 64 66 73 on impaired glucose tolerance, and 
six studies90 91 94–97 on metabolic syndrome reported signif-
icant associations between the age of participants and the 
respective prevalence. The result of log OR showed that 
the prevalence of metabolic risk factors was significantly 
associated with the age of participants. The prevalence of 
hypertension was 3.4 times higher in people aged 45 years 

Figure 5  A forest plot of prevalence (%) of metabolic 
syndrome among adults in Ethiopia. ES, effect size. 
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https://dx.doi.org/10.1136/bmjopen-2021-049565
https://dx.doi.org/10.1136/bmjopen-2021-049565


8 Alamnia TT, et al. BMJ Open 2021;11:e049565. doi:10.1136/bmjopen-2021-049565

Open access�

Table 1  Prevalence of metabolic risk factors among adults in Ethiopia grouped by characteristics of included studies

Type of metabolic 
risk factor Subgroup

No of 
studies

Prevalence with 95% 
CI

I2 and p value

Hypertension Year of study Before 2000 1 3.00 (0.84 to 5.15) –

2000–2010 3 25.12 (20.10 to 30.15) 47.4%, p=0.14

 �  After 2010 32 20.90 (17.78 to 24.01) 86.2%, p<0.001

Region of the 
study

Addis Ababa city administration 7 27.05 (22.63 to 33.47) 86.1%, p=0.00

Amhara 10 19.89 (12.54 to 27.25) 95.7%, p<0.001

Oromia 4 19.18 (11.08 to 27.30) 88.1%, p=0.61

SNNP 9 19.25 (15.22 to 23.18) 77.5%, p<0.001

Tigray 3 16.83 (13.64 to 20.02) 0.0%, p=0.86

Somali 1 28.30 (21.74 to 34.85) –

Dire Dawa city administration 1 24.40 (18.13 to 30.66) –

Ethiopia 1 15.60 (10.21 to 20.98) –

Setting Community based 26 20.97 (17.23 to 24.71) 92.0%, p<0.001

Institution based 10 21.12 (14.80 to 27.44) 92.3%, p<0.001

Sample size <400 5 17.98 (6.90 to 29.07) 85.9%, p<0.001

>400 31 21.43 (18.67 to 24.19) 96.4%, p<0.001

Impaired glucose 
tolerance

Year of study Before 2010 1 21.60 (15.578 to 27.622) –

After 2010 13 11.49 (8.18 to 14.81) 88.6%, p<0.001

Region of the 
study

Amhara 6 9.70 (5.73 to 13.68) 82.4%, p<0.001

Addis Ababa city administration 3 18.56 (12.59 to 24.52) 69.8%, p=0.037

SNNP 2 8.99 (-4.028 to 22.02) 95.2%, p<0.001

Oromia 2 13.80 (10.16 to 17.43) 0.0%, p=0.609

 �  Tigray 1 12.50 (7.55 to 17.45) –

Setting Community based 10 10.87 (7.21 to 14.53) 88.6%, p<0.001

Institution based 4 15.58 (8.20 to 22.96) 87.9%, p<0.001

Sample size <400 5 12.91 (8.49 to 17.32) 75.7%, p=0.02

>400 9 11.76 (7.36 to 16.17) 91.4%, p<0.001

Overweight/obesity Year of study Before 2010 1 27.20 (20.72 to 33.67) –

After 2010 15 23.90 (18.14 to 29.67) 93.3%, p<0.001

Region of the 
study

Amhara 6 24.66 (15.97 to 33.35) 92.1%, p<0.001

Ethiopia 3 12.90 (9.33 to 16.47) 34.8%, p=0.216

Addis Ababa city administration 2 25.56 (21.07 to 30.05) 0.0%, p=0.601

SNNP 3 20.94 (9.79 to 32.09) 91.0%, p<0.001

Tigray 1 30.10 (23.42 to 36.77) –

Setting Community based 13 22.31 (17.27 to 27.36) 90.0%, p<0.001

Institution based 3 31.97 (8.37 to 55.56) 97.6%, p<0.001

Sample size <400 3 38.57 (21.83 to 55.29) 94.1%, p<0.001

>400 13 20.78 (16.04 to 25.51) 89.1%, p<0.001

Metabolic syndrome Year of study Before 2010 2 14.56 (10.17 to 18.96) 18.9%, p=0.236

After 2010 6 14.72 (8.23 to 21.21) 91.1%, p<0.001

Region of the 
study

Addis Ababa 3 16.37 (11.87 to 20.87) 51.0%, p=0.13

Oromia 2 22.91 (17.13 to 28.68) 43.6%, p=0.18

SNNP 1 9.60 (5.167 to 14.03) –

Ethiopia 1 4.80 (1.72 to 7.87) –

Continued
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and older than people below 45 years old (AOR 3.4, 95% 
CI 2.6 to 4.2, certainty of evidence: moderate). The prev-
alence of overweight/obesity was 1.6 times higher among 
people above 45 years old than participants below 45 years 
old (AOR 1.6, 95% CI 1.1 to 2.4, certainty of evidence: 
low). Similarly, impaired glucose tolerance (AOR 2.6, 
95% CI 1.4 to 4.8, certainty of evidence: low) and meta-
bolic syndrome (AOR 3.3, 95% CI 2.2 to 4.7, certainty 
of evidence: low) were significantly higher among people 
above 45 years old (figure 11, online supplemental table 
3).

DISCUSSION
To the best of our knowledge, this is the first systematic 
review and meta-analysis to comprehensively examine the 
prevalence estimates of metabolic risk factors for NCDs 
in Ethiopia. There was one review98 reporting the pooled 
prevalence of hypertension, but the evidence had low 
certainty due to inconsistency and publication bias and 
was conducted more than 5 years ago and considered 
all adults irrespective of coexisting conditions. Given 
the lack of comprehensive evidence on risk factors of 
NCDs at national level, this review targeted metabolic risk 
factors for NCDs in Ethiopia. The findings of this review 
are likely to inform future policy decisions.

The WHO estimated that more than one-third of the 
burden of disease in Ethiopia can be attributed to NCDs, 
and an estimated 43% of deaths in 2019 were caused by 
NCDs.4 Metabolic risk factors are major contributors to 
global burden of diseases and are immediate indicators 
for the incidence of NCDs,5 especially for cardiovas-
cular diseases and diabetes, which warrants particular 
public measures considering the burden variation based 
on region, gender and age.5 99 This study revealed a 
high prevalence of metabolic risk factors for NCDs in 
Ethiopia—nearly one in five participants suffer from at 
least one of the studied metabolic risk factors (hyper-
tension, overweight/obesity, impaired glucose tolerance 
and metabolic syndrome). These metabolic risk factors 
are associated with, and reinforced by, behavioural risk 
factors such as alcohol consumption, tobacco smoking, 
poor dietary habits and physical inactivity.2 The high level 
of poverty, and unemployment could also contribute to 
the metabolic risk factors.100–102 Therefore, the high prev-
alence of the metabolic predictors for NCDs in this study 
potentially indicate the presence of various behavioural 
and environmental stressors underlying these conditions 
that need to be examined in future studies.

In this study, we found a 21% pooled prevalence of 
hypertension (certainty of evidence: moderate), which 

Type of metabolic 
risk factor Subgroup

No of 
studies

Prevalence with 95% 
CI

I2 and p value

 �  Dire Dawa city administration 1 9.50 (5.08 to 13.91)  �

Setting Community based 3 7.63 (4.22 to 11.04) 55.6%, p=0.105

Institution based 5 18.93 (14.53 to 23.32) 66.3%, p=0.018

Sample size <400 2 23.01 (17.43 to 28.59) 39.4%, p=0.19

>400 6 11.91 (7.39 to16.42) 83.0%, p<0.001

CI, confidence interval; SNNP, Southern Nations, Nationalities and Peoples Region.

Table 1  Continued

Figure 6  Distribution of studies included in hypertension 
analysis in the funnel graph.

Figure 7  Distribution of studies included in overweight/
obesity analysis in the funnel graph.

https://dx.doi.org/10.1136/bmjopen-2021-049565
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is slightly higher than the 19% reported in a previous 
relatively smaller review in Ethiopia,98 but slightly lower 
than the 24% prevalence reported by the WHO.103 Also, 
this pooled prevalence is lower than the prevalence 
(57%) reported in older adults from multiple African 
countries104 or the prevalence (32.3%) of hypertension 
reported in LMICs collectively 105, although the quality 
of evidence in these reviews vary from poor to moderate 
due to incosistency of included studies.The difference 
with the report in LMICs is explained in their subgroup 
analysis of pooled prevalence of hypertension by income 
levels of countries that the pooled prevalence was 38% for 
upper-middle-income countries and 23% for low-income 
countries. Regarding the study in African countries,104 
the higher prevalence could be due to the inclusion of 
older cohort, a population group already at high risk of 
raised BP. Also, the prevalence of smoking106 and alcohol 
consumption107 is lower in Ethiopia compared with the 
rest of Africa. Although the exact causes of hypertension 
in Ethiopia are not entirely understood, several factors 
such as smoking, overweight or obesity, physical inactivity, 

high salt intake and alcohol consumption habits would 
have undeniable role for the reported high prevalence. 
Also, other factors like stress, increased age, urbanisation, 
and genetics could contribute to the reported prevalence 
of high BP.

Our findings also indicate that, although the certainty 
of evidence is low, the pooled prevalence of overweight 
and obesity was 23.9%, which is lower than the global 
prevalence (39%)108 but higher than the prevalence of 
overweight (15.9%) reported in demographic health 
survey analysis of 32 sub-Saharan African countries 
having a moderate quality of evidence109 and from the 
2011 Ethiopian demographic health survey reported 
prevalence (12%) in urban women.76 Poor diet intake 
including high levels of simple carbohydrates, increased 
caloric consumption, use of medications, reduced phys-
ical activity and other psychosocial factors are among the 
predictors of overweight/obesity that could also be appli-
cable in the Ethiopian context. In addition, although 
not considered in this study, early age malnutrition 
(including undernutrition) causes metabolic abnormali-
ties like hypothyroidism and insulin resistance later in life 
and thus could contribute to the increasing overweight 
and obesity in the country.110 111 Therefore, due attention 
should be given to the potentially modifiable determi-
nants of overweight or obesity to mitigate the subsequent 
risk of NCDs earlier in life.

This study further showed that the pooled prevalence 
of impaired glucose tolerance in Ethiopia was 12.4%. This 
finding is higher than the prevalence (9.1%) reported 
in 2015 national NCDs survey,95 the pooled prevalence 
(6.0%) among childbearing age women in sub-Saharan 
Africa112; comparable to the prevalence (12.0%) of 
impaired glucose homoeostasis in sub-Saharan Africa 
having a moderate quality of evidence;113 and lower than 
the prevalence (22.1%) reported in patients with aldoste-
ronism with a low quality of evidence.114 The differences 
may have occurred due to methodological variations, 
participants characteristics and the available evidence 
in respective settings. Nevertheless, our finding is a stark 
reminder on the burden of impaired glucose tolerance 
putting significant proportion of the adult population at 
greater risk of DM and other complications. This under-
lines the need to adequately and timely manage factors 
that contribute to impaired glucose tolerance, including 
less physical inactivity (sedentary lifestyle), overweight or 
obesity, family history of DM, history of high BP and high 
cholesterol.

We found a 15% pooled prevalence for metabolic 
syndrome in this study with the overall low quality of 
the evidence. This is much higher than a national NCDs 
survey that reported 4.8% prevalence95 and comparable 
to a 16% pooled prevalence among HIV patients although 
the certainty of evidence was very low.115 Higher preva-
lence were reported, despite the quality of the evidence 
was low, in people with psychiatric disorders (19%)116 and 
arthritis (30.5%).117 The differences in the prevalence 
among the studies could be explained by the fact that we 

Figure 8  Distribution of studies included in impaired 
glucose tolerance in the funnel graph.

Figure 9  Distribution of studies included in metabolic 
syndrome analysis in the funnel graph.
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only considered healthy adult populations without any 
underlining health conditions in this study, which could 
have underestimated the magnitude of the burden in the 
community.

High levels of triglycerides and metabolic syndromes 
cause significant proportion of heart diseases thereby 
contributing to the ever-increasing prevalence of NCDs in 
LMICs and high-income countries alike.2 This is because 
of the thickening and hardening of the walls of blood 
vessels (arteries), which are most of the time associated 
with poorly controlled obesity/diabetes and improper 
feeding of saturated fat, sugar, salty foods and limited 
intake of fruits and vegetables.118 Poor diet with high-fat 
content and highly refined, processed foods like sugars, 
white bread and dry cereals are associated with greater 
risks of developing insulin resistance and all other aspects 
of the metabolic syndrome.119 Thus, it is important to 
educate people on the value of healthy diets (which are 
low in cholesterol, sodium and sugar contents), staying 
physically active, quitting smoking and decreasing alcohol 
intake to reduce metabolic syndrome and its long-term 
consequences.

Finally, notwithstanding the low-quality evidence to 
support associations, metabolic risk factors showed 

variation based on gender—the overall risk appeared 
to be higher in women. This may seem counterintuitive 
given some behavioural risk factors like smoking and 
alcohol consumption, which are often associated with 
metabolic risk factors like high BP, are more common 
in men.120 In contrast, there are studies showing the 
greater tendency of physical inactivity or sedentary life-
style among women.121 Nevertheless, a similar trend was 
observed in Tanzania, where women had a higher preva-
lence of obesity, and metabolic syndrome.122 Consistent 
with our findings, a previous study also indicated that 
obesity is more common among women,120 whereas, 
another study showed men in some LMICs tended to 
be physically more active.121 These findings, collectively, 
suggest that the metabolic risk factors, particularly over-
weight/obesity, are more common in women, high-
lighting their increased risk for NCDs. Irrespective of 
the causes, the findings highlight the need to address 
this problem through addressing behavioural risk 
factors that cause metabolic disorders and promoting 
community screening for early detection of the condi-
tions. Given the link between socioeconomic status and 
NCDs,123 124strategies aimed at addressing socioeconomic 
disparities could help mitigate factors contributing to 

Figure 10  A forest plot of the association gender of participants with the prevalence of metabolic risk factors in Ethiopia 
(female as reference). ES, effect size 
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stressful life events thereby reducing high BP and subse-
quent NCDs.

Implications for practice
Metabolic risk factors are immediate precursor of NCDs 
which results in mortalities, disabilities and decrease in 
quality of life. Preventing and managing these risk factors 
is of public health importance. This review highlighted 
the high prevalence of metabolic risk factors among 
adults, although based on limited certainty of evidence, 
alerts healthcare workers, healthcare institutions and the 
government to focus on prevention activities to reduce 
these risk factors in the community.

This study informs primary healthcare providers and 
public health workers who are working in the community 
to consider preventions to reduce metabolic risk factors 
of NCDs in adults. The current primary healthcare 
programmes in the country hugely focus on maternal and 
child health programmes. However, over the past three 
decades, NCDs have been increasing rapidly, warranting 
further research into the causes and strategies to rectify 
them. Lifestyle education and health promotion strategies 
mainly aiming at modifying behavioural risk factors for 

NCDs can be instrumental in realising the national and 
global targets. Therefore, primary healthcare providers 
need to be involved in awareness creation programmes 
through health education, community-based screening, 
identification and referral of cases that need healthcare 
interventions like hypertension and diabetes. Working 
with adult and youth centres, campaigning and aware-
ness creation can also help to reduce these risk factors 
in the community. This review showed metabolic risk 
factors were more common in women and older adults. 
Thus, considering targeted approaches tailored for these 
segments of the community during prevention activities 
will potentially result in positive outcomes.

Healthcare workers in hospitals and health centres 
should consider screening for metabolic risk factors 
for adults at least by measuring height, weight, BP and 
blood glucose levels for all adults along with screening 
for behavioural risk factors such as physical inactivity, 
dietary habits, tobacco usage and alcohol consumption. 
It is important to include topics related to metabolic risk 
factors for people who come to the health facilities in the 
morning health education programmes. Follow-up and 

Figure 11  A forest plot of the association of age of participant with the prevalence of metabolic risk factors in Ethiopia (people 
under the age of 45 years as a reference). ES, effect size. 
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counselling should be also considered for peoples who 
are found to have metabolic risk factors. Besides, proper 
training for healthcare providers increases their ability to 
diagnose and manage metabolic risk factors and prevent 
NCDs.

This study informs the regional government to prepare 
management guidelines to revert the rise of metabolic 
risk factors to decrease the burden of NCDs. Regional 
and national health programmes should consider NCDs 
preventions as one of their majors by designing appro-
priate interventions such as by preparing protocols and 
guidelines, equipping primary healthcare setups with 
human power, resource and making accessible for the 
community. The government of Ethiopia should also 
consider strategies working on social determinants of 
health, such as urban planning, education, employment 
and public safety which help to reduce risk behaviours 
to reduce burden metabolic risk factors. Further, it is 
important to have proper programme evaluation in place 
to oversee implementation of strategies.

Recommendations for future research
Based on the result of this review, the following recom-
mendation are drawn for future research and researchers.

This review showed that most studies used relatively 
small sample sizes to represent the community, most of 
which were conducted targeting less than a thousand 
participants. Although they were statistically representa-
tive of the community, we recommend large scale surveys 
to guide public health interventions and inform decision 
making. Nearly all studies were cross-sectional in nature 
that showed the problem at a specific point in time. Thus, 
long-term studies, such as prospective follow-up cohorts 
can help to identify the causes of metabolic risk factors in 
the community.

No intervention has been tested to reduce the meta-
bolic risk factors in Ethiopia. Thus, to identify feasible 
and effective interventions researchers should consider 
randomised control trials. Community-based interven-
tional studies help to inform the government interven-
tions that are effective to reduce metabolic risk factors. In 
addition, studies are needed to understand behavioural 
factors that contribute metabolic risk factors to design 
and implement appropriate interventions.

Demographic factors such as gender and age were 
found to be associated with metabolic risk factors. They 
are currently the main research and public health agenda 
in many countries. We also recommend Ethiopian 
researchers to assess the social gradients of health such 
as gender, age, education, occupation, income, housing, 
physical and social environment, public safety, transporta-
tion and access to healthcare.

Strengths and limitations
This review is the first of its nature combining studies with 
similar characteristics in the context of metabolic risk 
factors for NCDs in Ethiopia in a single study. Despite the 
review lacking a protocol registered a priori, we strictly 

adhered to the PRISMA guidelines during the design, 
conducting and reporting of our findings to increase 
robustness of the methods. The review uses prevalence 
studies to estimate the level of metabolic risk factors in 
adults, and most of the included studies had low risk of 
bias. The number of participants incorporated in this 
review was more than a hundred thousand. Thus, our 
prevalence estimate will fairly represent the adult popu-
lation in Ethiopia. Furthermore, the study tried to show 
age and sex differences of metabolic risk factors distribu-
tions, make our result easy to understand, interpret, put 
in action.

Although most of the included studies in this review 
had low risk of bias to represent prevalences of metabolic 
risks among adults in Ethiopia, the overall certainty of the 
evidence is considerably low due to heterogeneity of the 
included studies and poor methodolgical design. Besides, 
we did not find studies conducted in Afar, Benishangul-
Gumuz, Gambella regions, so our prevalence estimates 
might not precisely reflect the real situations in these 
regions. Moreover, the heterogeneity among the included 
studies precluded us from performing further analyses to 
identify individual study and clinical factors contributing 
to metabolic risk factors.

CONCLUSION
This systematic review and meta-analysis revealed a high 
proportion of metabolic risk factors in Ethiopian adults. 
The review summarised pooled prevalences of over-
weight/obesity (24%), hypertension (21%), metabolic 
syndrome (15%) and impaired glucose tolerance (12%). 
All metabolic risks were higher in older adults, while 
overweight/obesity appeared to be higher in females. 
Despite most of included studies having low risk of 
bias, the quality of the overall evidence was low due to 
signficant heterogeneity between studies, and the small 
number included studies precluded detailed analysis of 
the associations. Since metabolic risk factors are imme-
diate precursors for NCDs, they need to be managed and, 
when possible, reversed to reduce NCDs incidences and 
long-term consequences on health-related quality of life 
and other health outcomes. These results are important 
reminders of the need to effectively implement the multi-
layered strategies proposed by the Ethiopian govern-
ment, including strengthening national health policy 
on NCDs and their risk factors, strengthening national 
and regional NCDs units, and raising awareness on the 
burden of these diseases among health workers and the 
wider community. It also highlights the need to tailor 
preventative interventions in high-risk populations like 
older adults and women. Further, it is important to have 
proper programme evaluation in place to oversee the 
implementation of the strategies. Lifestyle education and 
health promotion strategies mainly aiming at modifying 
behavioural risk factors for NCDs can be instrumental in 
realising the national and global targets. This study will 
inform the regional government to prepare management 
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guidelines to significantly reduce the rise of metabolic 
risk factors to decrease the burden of NCDs, and for 
researchers to consider community-based interventional 
studies.
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