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ABSTRACT

Background: Comparable to the increased prevalence of diabetes, the burden of the disease and its comorbidities has become a growing concern for health
providers. Type 1 and type 2, are often associated with comorbidities. The comorbidities also, accelerate the progression of individual conditions; they
encourage the development of other health problems and even lead to premature mortality. So, this study will give data on the pooled prevalence of diabetes
Concordant Comorbidities among adults with diabetes in Ethiopia.

Methods and Materials: A comprehensive search of studies done on PubMed, Scopus, Web of Science, Google scholar, African journal online and
manually from reference lists of identified studies in English language up to June 2025. This meta-analysis follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines. The quality of studies was assessed by using the Joanna Briggs Institute (JBI) quality appraisal tool for
prevalence study. Meta-analysis was carried out using a random-effects method using the STATA™ Version 14 software.

Result: 18 studies involving 5662 participants were included in this meta-analysis. The prevalence of diabetes comorbidity ranged from 23.3 to 77.9%,
with the highest 54.1% (95% CI: 29.9-78.4), in Addis Ababa and the lowest 42.2% (95% CI: 21.6-62.7) in southern region. The overall estimated pooled
prevalence of diabetes comorbidity among diabetic patient with a random-effects model was 48.2% (95% CI: 39.7- 56.7).

Conclusion: According to this study almost half of diabetes patients develop comorbidity. The findings indicate regional variations, with the highest
prevalence reported in Addis Ababa at 54.1%, contrasting with the lowest prevalence of 42.2% in the southern region. Moreover, type two diabetic patients
exhibit a notable comorbidity rate. So, monitoring and addressing comorbid conditions in patients with diabetes to enhance overall health outcomes.

Keywords: Comorbidity, Systematic Review, Meta-Analysis, Introduction
Prevalence, Diabetes Mellitus Comorbidity refers to medical conditions that exist at the time of
diagnosis of the index disease or later but are not a consequence

Citation: Mesay Gashu Lema, Tsebaot Meressa Alemayehu, Saron Negasi Gidey, Dagmawi Nega Shibeshi, Ermias Melhig Mussa, et al. Burden of Diabetes
Comorbidities Among Adults with Diabetes in Ethiopia: Systematic Review and Meta-Analysis 2025. ] Metab Diabet Res. 2025. 2(2): 1-6.
DOI: doi.org/10.61440/JMDR.2025.v2.08

J Metab Diabet Res, 2025 www.oaskpublishers.com Page: 1 of 6



Copyright © Mesay Gashu Lema, et al.

Volume 2 | Issue 2

of the index disease. It also refers to one or more additional
diagnoses for a patient, not the principal diagnosis that brought
the patient into the health care system [1,2].

Non-communicable chronic diseases (NCCDs) can occur in
patients in comorbid form; they are non-infectious medical
conditions that are associated with long durations and slow
progress which occurs due to several factors [3].

Diabetes Mellitus (DM) is a chronic, progressive metabolic
disorder characterized by persistent hyperglycemia, arising
from defects in insulin secretion, insulin action, or both. It is a
significant public health challenge contributing to high morbidity
and mortality rates [4].

In 2022, an estimated 828 million adults had diabetes. Almost half
of all people with diabetes are unaware of their medical condition,
with the highest prevalence of undiagnosed diabetes Mellitus in
the regions of Africa and 2.0%—6.5% in Ethiopia [5-7].

Comparable to the increased prevalence of diabetes, the burden
of the disease and its comorbidities has become a growing
concern for health providers [8]. Type 1 and type 2, are
often associated with comorbidities. Common comorbidities
include hypertension, heart disease, and stroke; nephropathy;
neuropathy, depression, and anxiety [9-11].

Furthermore, complications and comorbidities are important
factors affecting subjective and objective health outcomes,
reducing health-associated quality of life, and increasing
healthcare needs among older adults with T2DM [12-14].

A blood sugar level is critical for diabetic patients not only to
control their diabetes but also to reduce the risk of developing
other comorbidities. The comorbidities also, accelerate the
progression of individual conditions; they encourage the
development of other health problems and even lead to premature
mortality [15,16].

The single-disease approach, which does not include additional
care modalities, complex healthcare demands of patients, and
unrelated comorbidity with that specific chronic disease, had
an impact on patients’ health conditions. Additionally, due to
limited emphasis, healthcare workers have limited guidance
or experience regarding approaching care decisions for those
patients [17-19]. There is no study in Ethiopia showing pooled
prevalence of diabetic comorbidity. So, this study will give data
on the pooled prevalence of diabetes Concordant Comorbidities
among adults with diabetes in Ethiopia and will help to guide
treatment care plans.

Objectives of the Review
e To determine prevalence of diabetes Concordant
Comorbidities among adults with diabetes in Ethiopia.

Methods and Materials

Reporting

The result of this systematic review and meta-analyses was
prepared and reported using the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) guideline
(Supplementary file 1) [20].

Eligibility Criteria
Inclusion Criteria
Study Area: Studies conducted in Ethiopia were included.

Study Design: All type of study design which report prevalence
of diabetic comorbidity were included.

Population: All diabetic patients on follow up.
Language: articles published in English language were included.

Publication Condition: Both published and unpublished studies
were considered.

Publication Year: articles published from inception up to June
2025.

Exclusion Criteria
Conference reports and studies which didn’t report overall
prevalence was excluded.

Study Design, Settings and Search Strategies

We carried out a systematic review and meta-analysis to
estimate the pooled prevalence of diabetic comorbidity in
Ethiopia. To find potentially relevant articles, a comprehensive
search was carried out on PubMed, Web of Science, Google
Scholar, Scopus, and African journals online. Furthermore, gray
literature was searched from a review of reference lists. MeSH
(Medical Subject Headings), Boolean operators, and all fields
within records were used to search in the advanced PubMed
search engine. Search terms were: diabetes, hyperglycemia,
DM, diabetes mellitus, comorbidity, prevalence, co-occurrence,
and magnitude.

Data Selection Process and Extraction

The data from the included articles were extracted by, six authors
using a standardized data extraction format. Any disagreements
during screening and extraction were undertaken through
discussion. The first author’s name, publication year, study area,
study design, sample size, and prevalence of comorbidity were
included in the data extraction format.

Measurement Outcome Variables

This outcome of this review was to determine prevalence
diabetic comorbidity (is the occurrence of other chronic diseases
besides diabetes mellitus).

Quality Assessment

All authors independently assessed the quality of each original
study using the Joanna Briggs Institute (JBI) quality appraisal
tool for prevalence study [21]. If the quality assessment indicator
score was 50% or higher, then the study was considered low
risk. Any discrepancies between the two quality assessors were
resolved by repeating the procedures and involving a third
reviewer before computing the final appraisal scores.

Data Processing and Statistical Analysis

DerSimonian and Laird’s random-effects model was used to
estimate the overall pooled prevalence of diabetic comorbidity.
The p-values of the Cochrane Q-test and I2-statics were
computed to assess heterogeneity among reported prevalence.
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Subgroup analysis was conducted to adjust random variation
between point estimates of the original study. Outliers within
the included articles were checked using sensitivity analysis.
Publication bias across studies was assessed using a funnel plot
and Egger’s regression test. A forest plot and table were used to
present all findings.

Results

Study Selection

Initially, a total of 7,362 studies were retrieved from the
databases and manual searching. From this, 1275 duplicates
were found and removed. The remaining 6087 articles were
screened by their title and abstract, and 4,987 irrelevant articles
were removed. Following further screening 1,100, articles were
sought for retrieval, and then 996 articles were assessed for
eligibility. Out of these, 978 of them were excluded due to the
reported prevalence of specific comorbidity. Finally, a total of 18
studies fulfilled the inclusion criteria and enrolled in the study.
The detailed retrieval process is shown in (Figure 1).

Characteristics of Study

The 18 studies [22-39] included 5662 participants. All studies
were cross-sectional. The sample size ranged from 100 to 440
[38,39]. Most studies were conducted in Oromiya region. From

the included studies, the prevalence of diabetes comorbidity
ranged from 23.3 to 77.9 (Table 1) [34,39].
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Figure 1: PRISMA Flowchart Diagram of the Study Selection

Table 1: Characteristics of the Included Studies in the Systematic Review and Meta-Analysis

Authors Name Publication Year Study area Study design Sample Prevalence% (95%CI)
Girma H, 2024 Addis Ababa Cross-sectional 397 73(68.6-77.3)
Ejeta A, 2021 Harar Cross-sectional 319 55.8(50.3-61.2)
Negussie YM, 2023 Adama Cross-sectional 398 41(36.1-45.8)
Meseret AA, 2025 Hawassa Cross-sectional 422 58(53.2-62.7)
Belay E, 2017 Mekelle Cross-sectional 188 68.1(61.4-74.7)
Abera RG 2022 Addis Ababa Cross-sectional 325 40(34.6-45.3)
Alemu T, 2021 Addis Ababa Cross-sectional 238 25.6(20.0-31.1)
YimamAhmed M, 2020 Mizan Cross-sectional 100 40(30.3-49.6)
Gebrie A, 2020 Debre Markos Cross-sectional 423 35.5(30.9-40.0)
Sheleme T, 2020 Mettu Cross-sectional 330 43.3(37.9-48.6)
Yigazu DM, 2017 Jimma Cross-sectional 174 51.7(44.2-59.1)
Nigussie S, 2021 Dire-Dawa Cross-sectional 394 29.7(25.1-34.2)
Demoz GT, 2019 Addis Ababa Cross-sectional 357 77.9(73.5-82.2)
Dubale M, 2023 Jimma Cross-sectional 307 51.1(45.5-56.6)
Dimore AL, 2023 Hadiya Cross-sectional 305 28.5(23.4-33.5)
Yosef T, 2021 Adama Cross-sectional 245 55.1(48.87-61.3)
Bsc NA, 2022 Hararghe Cross-sectional 440 71.1(66.8-75.3)
Yimama M, 2018 Jimma Cross-sectional 300 23.3(18.5-28.0)

Accordingly, the overall estimated pooled prevalence of diabetes comorbidity among diabetic patient with a random-effects model
was 48.2% (95% CI: 39.7-56.7) with heterogeneity index (I2) of 97.9% (p = 0.000) (Figure. 2).

Subgroup Analysis

From six regions included in the study, the subgroup analyses of three regions were valid because of the small study effect on the
regions. Based on the subgroup analysis result, the highest 54.1% (95% CI: 29.9-78.4), 12 = 99.0%) seen in Addis Ababa and the
lowest 42.2% (95% CI: 21.6-62.7), 12 = 97.2%) seen in southern region (Figure. 3).

Besides the subgroup analysis was conducted based on the type of diabetes, most of the articles were conducted on type two
DM patients and the other on both types. So, the pooled prevalence of comorbidity among type two diabetic patients was, 44.3%
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(95%CI: 30.3- 58.4, 12 = 98.4%), whereas the pooled prevalence
of comorbidity on both types was 52.2 % (95% CI: 42.6- 61.7,
12 =96.9%) (Figure. 4).

Heterogeneity and Publication Bias

Meta-regression was conducted to identify the source of
heterogeneity using sample size and publication year as covariates
(Table 2). It was indicated that there is no effect of sample size
and year of publication year on heterogeneity between studies.
The presence of publication bias was checked using Egger’s
test, and a graphical Funnel plot, the result of Egger’s test was
not significant (P= 0.847). Also, visual inspection of the funnel
plot indicated asymmetrical distribution (Figure. 5), showing
publication bias.

Table 2: Meta-Regression Analysis of Factors Affecting
Between-Study Heterogeneity

Heterogeneity source | Coefficients | Std. Err. | P-value
Publication year 1.270996 5.130506 | 0.808
Sample size 0.0043518 | 0.1207553 | 0.972

Sensitivity Analysis

Additionally, in this systematic review and meta-analysis,
sensitivity analysis was performed to determine how various
sources of uncertainty contribute to the overall uncertainty
among the studies, but the results indicated that uncertainty has
an insignificant influence on pooled prevalence (Figure. 6). The
exclusion of studies with the largest and smallest sample size
had no significant effect on overall rate of diabetes comorbidity.

Discussion

Diabetes mellitus continues to affect people around the
world, cutting across various socioeconomic groups in both
developed and developing nations. In 2021, the estimated
global prevalence of diabetes among individuals aged 20 to 79
years was 10.5%, with projections suggesting it could rise to
12.2% by 2045. As the prevalence of diabetes increases, the
occurrence of related comorbidities due to hyperglycemia also
rises. These comorbidities include hypertension, lipid disorders,
cardiovascular conditions, microvascular complications, and
depression [40-43].

In this systematic review and meta-analysis, the overall
estimated pooled prevalence of diabetes comorbidity among
diabetic patient with a random-effects model was 48.2%
(95% CI: 39.7- 56.7). Which is higher than a study conducted
Bangladesh 41.4%, Nigeria 22%, the discrepancy might be due
to differences in population demographics, differences in study
methodologies, and lifestyle factors [44,45]. However lower than
a study conducted in USA 97.5%, Korea 88%, this inconsistency
may be due to differences in study populations, methodologies,
and life style [46,47].

Based on the subgroup analysis result, the highest (54.1%; 95%
CI: 29.9-78.4), seen in Addis Ababa and the lowest (42.2 %; 95%
CI: 21.6-62.7) seen in southern region this discrepancy might
be related to variation in urbanization level, life style, socio-
economic status, nutritional variation and demographic difference
of the study participants. Furthermore, the pooled prevalence
of comorbidity among type two diabetic patients was, 44.3%

(95%CI: 30.3- 58.4) and the pooled prevalence of comorbidity
on both types was 52.2 % (95% CI: 42.6- 61.7). This variation is
might be variation in prevalence of comorbidity in included studies
included in Meta-analysis, if most studies had higher prevalence
the pooled will be higher and vice-versa. But due to shared risk
factors like obesity, dyslipidemia, and endothelial dysfunction
individuals with type 2 Diabetes Mellitus is often accompanied by
other health conditions (comorbidities) [48].

Limitation of the Study

This systematic review and meta-analysis presented up-to-date
evidence on burden of diabetes comorbidity in Ethiopia; it might
have faced the following limitations. First, due to the presence
of significant heterogeneity, the result should be interpreted
cautiously. Second, we have faced difficulties in comparing
our finding due to lack of regional and worldwide systematic
reviews and meta-analysis.

Conclusion

This systematic review and meta-analysis highlights almost half
of diabetes patients develop comorbidity. The findings indicate
regional variations, with the highest prevalence reported in
Addis Ababa at 54.1%, contrasting with the lowest prevalence
of 42.2% in the southern region. Moreover, type two diabetic
patients exhibit a notable comorbidity rate. So, monitoring and
addressing comorbid conditions in patients with diabetes to
enhance overall health outcomes
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