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Introduction 
Cardiovascular diseases (CVDs), commonly referred to as heart 
disease, encompass a range of disorders affecting the heart and blood 
vessels. These include coronary heart disease, cerebrovascular disease, 
peripheral arterial disease, rheumatic heart disease, congenital heart 
disease, deep vein thrombosis, and pulmonary embolism [1,2]. CVDs 
are the leading cause of global mortality and represent one of the most 
serious health issues worldwide [3].

The primary risk factors for cardiovascular disease include unhealthy 
nutrition, physical inactivity, dyslipidemia, hyperglycemia, high 
blood pressure, obesity, smoking, thrombosis, kidney dysfunction, 
and genetics/familial hypercholesterolemia [4, 5].

CVDs pose a significant burden, particularly in developing countries, 
affecting individuals, families, healthcare systems, and economies 
[6]. A systematic review and meta-analysis conducted in Ethiopia 
reveal that the prevalence of CVDs ranges from 1% to 20%, with an 
overall pooled prevalence of 5% [7]. Among various cardiovascular 
diseases, hypertension is the most frequent, followed by heart failure 
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Cardiovascular diseases are the leading cause of death worldwide, with a disproportionate burden observed in low- and middle-income countries where 
access to preventive and acute care is limited. So this review is aimed to estimate pooled magnitude of cardiovascular disease admissions and its outcome 
in Ethiopia.

Methods and materials: A systematic search of published studies from PubMed, Scopus, web of science, google scholar, and reference lists of identified 
studies were conducted. This meta-analysis follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. The quality of 
studies was assessed by the modified Newcastle-Ottawa Scale (NOS). Meta-analysis was carried out using a random-effects method using the STATA™ 
Version 14 software.  

Result: Ten studies involving 38,440 participants were included in this meta-analysis. The magnitude of cardiovascular admission were ranged from 
17.5 - 53.9 %; with pooled magnitude of cardiovascular admission with a random-effects model in Ethiopia was 36.3% (95% CI: 27.6- 45.0). Whereas 
the magnitude of cardiovascular admission in Addis Ababa region was 40.19 %; 95% CI: (28.3- 51.9) and 45.2%; 95% CI :( 28.1- 62.2) in Tigray region. 
The magnitude of cardiovascular disease admission outcome ranges from 13.2- 24.3%.

Conclusion: According to this study, there is a significant burden of cardiovascular disease admissions in the region. Notably, the Addis Ababa region 
reports an admission rate of 40.19%, while the Tigray region has an even higher rate of 45.2%. Therefore, urgent targeted interventions and healthcare 
strategies are needed.
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(HF), with hypertensive heart disease identified as the leading cause 
of cardiac issues [8]. Moreover, the age-standardized prevalence 
and mortality rates for cardiovascular diseases in Ethiopia are 5534 
and 182.63 per 100,000 population, respectively [9]. Despite the 
high prevalence of cardiovascular diseases, inadequate healthcare 
systems, poor infrastructure, a shortage of cardiac professionals, 
and high treatment costs are significant barriers to prevention in 
Sub-Saharan Africa [10].

Furthermore, globally, cardiac disease admissions present a pressing 
public health concern, particularly in developing countries. According 
to the World Health Organization, cardiovascular diseases are the 
leading cause of death worldwide, with a disproportionate burden 
observed in low- and middle-income countries where access to 
preventive and acute care is limited [11,12]. 

CVD can lead to serious health outcomes such as heart attacks, 
strokes, heart failure, and even death [13]. Moreover the outcomes 
associated with cardiac disease admissions can vary significantly 
depending on the healthcare resources available. Studies show that in 
many developing regions, the lack of specialized care and advanced 
medical technology contributes to higher mortality rates and poorer 
prognoses for patients with cardiac conditions [11,14].

Understanding cardiovascular disease admissions is essential not only 
for immediate patient care but also for the development of long-term 
health strategies and improvements in healthcare systems. So this 
study aims to assess the pooled burden of cardiovascular admissions 
in Ethiopia.

Methods and Materials
Study Design and Search Strategy
This systematic review and meta-analysis was conducted under the 
guidelines of the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) statement [15]. 

An initial limited search of PubMed was undertaken followed by 
analysis of the text words contained in the title and abstract, and of 
the index terms used to describe article. Also, the Scopus, web of 
science, google scholar and reference lists of all identified articles 
were searched for additional studies. The search was performed using 
key terms such as cardiovascular disease, heart disease, cardiac case, 
cardiac disease, admission, and outcome.

Study Selection and Eligibility Criteria 
•	 Population- the population included in this study was all adults.
•	 Condition - articles dealing about cardiovascular disease included 

in this study.
•	 Context - articles conducted in Ethiopia were included in this 

study.
•	 Outcome- articles which deal about burden admission and 

outcome among patients with cardiovascular disease.
•	 Both published and unpublished studies conducted in Ethiopia 

were included.

Study Extraction and Quality Appraisal 
The data were extracted by all reviewers independently using a 
data extraction format prepared in a Microsoft Excel spreadsheet. 
The extracted data were: the first author’s name, publication year, 
country, design, sample size, prevalence of admission, and outcome 
of admission. The quality of each study was assessed using the 
modified Newcastle-Ottawa Scale (NOS) for cross-sectional studies 
[16]. Studies were included with a score of 5 and more on the NOS 
[17]. The quality of each study was evaluated independently by all 
reviewers and any disagreements were resolved by discussion and 
consensus.

Publication Bias and Heterogeneity
To assess the existence of publication bias, funnel plots were used and 
Egger’s test was computed. A p-value< 0.05 was used to declare the 
statistical significance of publication bias. I2 test statistics were used 
to check the heterogeneity of studies. I2 test statistics of < 50, 50–75% 
and > 75% was declared as low, moderate and high heterogeneity 
respectively [18]. 

Outcome Measure
The primary outcome of this review was the magnitude of 
cardiovascular admission. The second outcome of is the outcome of 
cardiovascular admission. 

Data Synthesis and Analysis
STATA™ Version 14 software were used to conduct the analysis. The 
heterogeneity test was conducted by using I-squared (I2) statistics. 
The pooled prevalence of admission and outcome of cardiovascular 
disease was carried out using a random-effects (Der Simonian 
and Laird) method. To minimize the potential random variations 
between studies; the sources of heterogeneity were analyzed using 
subgroup analysis, and meta-regression. A sensitivity analysis was 
also conducted. 
 
Results
Study Selection 
Initially, a total of 5,094 studies were retrieved from the databases 
and manual searching. From this, 1988 duplicate were found and 
removed. The remaining 3106 articles were screened by their title 
and abstract and 2791 irrelevant studies were removed. 315 full-text 
articles were assessed for eligibility and 305 of them were excluded 
due not reporting the outcome of interest. Finally, a total of 10 studies 
was fulfilled the inclusion criteria and enrolled in the study. 
The detailed retrieval process is shown in figure 1.
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                                        Figure 1: Prisma Flow Diagram of Study Selection

Study Characteristics
The 10 studies included 38,440 participants [19-28]. Most of the included studies were utilized retrospective cross-sectional studies 
and the sample size ranged from 500[20] to 22,320[28]. Most studies were conducted in Addis Ababa. Among the included studies, 
magnitude of cardiovascular admission were ranged from 17.5 [21] to 53.9 [24] (Table 1). 

Table 1: Characteristics of Included Study
 Publication 

year 
Study area Years Study design Sample size Prevalence 

of admission 
95%CI

Prevalence of death 

Mengistu MD, 2022 Addis Ababa 1 years Retrospective  1165 30.3(27.6-32.9) 24.3
Giday A, 2015 Addis Ababa 30 years Retrospective  500 42.6(38.2-46.9)
Beyene F 2016 Asella 10 Retrospective 5541 17.5(16.4-18.5)
Bane A, 2016 Addis Ababa 1 Retrospective 840 48.8(45.4-52.1)
Hailu A, 2023 Mekele 1 Retrospective 2084 53.9(51.7-56.0) 13.2
Mengistu MD. 2023 Addis Ababa 1 Retrospective 1165 26(23.4-28.5) 23.8
Tessema HG, 2019 Gonder 5 Retrospective 504 36.1(31.9-40.2)
Hailu A, 2023 Mekelle 1 Prospective 2084 36.5(34.4-38.5) 13.2
Belayneh A, 2024 Addis Ababa 1 Prospective 2237 53.3(51.2-55.3)
Endriyas M, 2018 South 1 retrospective 22320 18.8(18.2-19.3)

Systematic Review and Meta-Analysis 
The pooled magnitude of cardiovascular disease admissions in Ethiopia with a random-effects model was 36.3% (95% CI: 27.6- 45.0), 
with heterogeneity index (I2) of 99.6% (p ≤ 0.001) (Figure 2).
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Figure 2: Forest Plot Showing Pooled Magnitude of Cardiovascular Disease Admissions and its outcome in Ethiopia

To adjust and minimize the reported heterogeneity of this study (I2=99.6%); subgroup analysis was conducted based on regions of the 
study conducted. In this analysis only regions with two or more articles conducted considered on this study; so studies conducted in 
Oromia, south, and Amhara regions were invalid. The subgroup analysis result revealed that the magnitude of cardiovascular admission 
in Addis Ababa region was 40.19 %; 95% CI: 28.3, 51.9), I2 = 98.9%) and 45.2%; 95% CI: 28.1, 62.2) in Tigray region (Figure 3).

 

                      Figure 3: Subgroup Analysis of Magnitude of Cardiovascular Disease Admissions and its Outcome in Ethiopia

The presence of publication bias was checked using the Egger’s test, and graphical by Funnel plot, the result egger’s test was found 
significant (p=0.005), as a result to estimating the number of missing studies that might exist in a meta-analysis we conducted Duval 
and Tweedie’s trim and fill analysis, but is not significant. Also visual inspection of the funnel plot indicated asymmetrical distribution 
(Figure 4), showing publication bias.
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 Figure 4: Funnel Plot to Test the Publication Bias in 10 
Studies With 95% Confidence Limits

Sensitivity Analysis 
Sensitivity analysis was done by removing studies step by step to 
evaluate the effect of a single study on the overall effect estimate. 
The result indicated removing a single study did not have a 
significant influence on pooled magnitude (Figure 5).

Figure 5: Sensitivity Analysis of Pooled Magnitude of 
Cardiovascular Disease Admissions and its outcome in Ethiopia 
for Each Study Being Removed one at a Time

Magnitude of outcome 
The magnitude of cardiovascular disease admission outcome /
death ranges from 13.2- 24.3%.

Discussion 
Cardiovascular diseases emerged as the leading cause of morbidity 
and mortality worldwide, posing significant public health 
challenges. The prevalence of CVDs is particularly alarming in 
low- and low-middle-income countries (LMICs), where healthcare 
resources may be limited and risk factors are on the rise. In sub-
Saharan Africa (SSA), the situation is critical; the region is 
experiencing a rapid increase in CVD cases [29-32]. 

In this systematic review and meta-analysis, the pooled magnitude 
of cardiovascular disease admissions in Ethiopia at 36.3% (95% 
CI: 27.6-45.0). In recent years, several studies have focused on 
the increasing burden of non-communicable diseases in low- and 
middle-income countries, including Ethiopia. The findings suggest 

that urbanization, lifestyle changes, and demographic shifts might 
be contributing factors to the rise in cardiovascular conditions. 
A study by highlights the association between lifestyle factors 
such as diet, physical inactivity, and the increased prevalence of 
hypertension and other cardiovascular diseases [33-35].

According the subgroup analysis the magnitude of cardiovascular 
admission in Addis Ababa region was 40.19 %; 95% CI: 28.3, 
51.9), and 45.2%; 95% CI: 28.1, 62.2) in Tigray region. The 
variations might also stem from differences in healthcare access, 
infrastructure, and quality of care available in the two regions. The 
studies conducted in Tigray region was more recent, this might be 
enables the clients to receive more specialized cardiovascular care, 
this could lead to a higher rate of admissions as more cases are 
being detected and treated. Also, the variation in demographics, 
differences in public health initiatives like health promotion 
campaigns or preventive measures in place, may lead to variation 
in admission rate.

Furthermore, the magnitude of death or adverse outcomes due 
to cardiovascular disease during hospital admissions can vary 
significantly, ranging from 13.2% to 24.3%. This variation can 
be influenced by multiple factors, including the severity of the 
disease at the time of admission, patient demographics, the quality 
of care provided, and the healthcare systems. This underscores the 
need for continuous improvement in healthcare strategies, patient 
education, and research findings on reducing these outcomes.

Conclusion 
The prevalence of cardiovascular admissions in Ethiopia exhibits 
significant variability, with a pooled estimate of 36.3%. This 
indicates a considerable burden of cardiovascular disease in the 
region. Notably, the Addis Ababa region reports a higher admission 
rate of 40.19%, while the Tigray region shows an even higher 
rate of 45.2%. So urgent targeted interventions and healthcare 
strategies to address cardiovascular diseases in these regions, as 
well as the importance of ongoing surveillance and research to 
better understand the factors contributing to these admissions is 
needed.

Limitations of the study 
This systematic review and meta-analysis presented the magnitude 
of cardiovascular disease admission and outcome in Ethiopia; 
it might have faced the following limitations. First, the lack of 
studies from many regions may affect the generalizability of the 
findings. Secondly, due to the presence of significant heterogeneity 
and presence of publication bias, the result should be interpreted 
cautiously. Finally, we have faced difficulties due to a lack of 
regional and worldwide systematic reviews and meta-analyses.

Reference 
1.	 WHO, Cardiovascular diseases (CVDs), 2021.
2.	 https://www.who.int/news-room/fact-sheets/detail/

cardiovascular-diseases-(cvds)
3.	 Lopez EO, Ballard BD, Jan A (2023) Cardiovascular disease 

Stat Pearls Publishing https://www.ncbi.nlm.nih.gov/books/
NBK535419/. 

4.	 Amini M, Zayeri F, Salehi M (2021) Trend analysis of 
cardiovascular disease mortality, incidence, and mortality-to-
incidence ratio: results from global burden of disease study 
2017. BMC public health 21: 401.

5.	 Bays HE, Taub PR, Epstein E, Michos ED, Ferraro RA, et al. 
(2021) Ten things to know about ten cardiovascular disease risk 
factors. American journal of preventive cardiology 5: 100149.



Citation: MohammedSeid Ahmed Seid, Ekram Mohammed Omer, Bethlehem Mesfin Daba, Samson Negasi Woldemariam , Alemu Sugi Melis, et al. (2025) Magnitude 
of Cardiovascular Disease Admissions and Their Outcomes in Ethiopia: A Systematic Review and Meta-Analysis (2025). Journal of Diagnosis & Case Reports. 
SRC/JDCRS-180. DOI: doi.org/10.47363/JDCRS/2025(6)162

J Diagn Case Rep, 2025 Volume 6(3): 6-6

6.	 Bays HE, Agarwala A, German C, Satish P, Iluyomade A, et 
al. (2022) Ten things to know about ten cardiovascular disease 
risk factors–2022. American Journal of Preventive Cardiology 
10: 100342.

7.	 Tasavon Gholamhoseini M, Arjomand Kermani S, Yazdi-
Feyzabadi V, Goudarzi R (2024) Economic burden of 
cardiovascular diseases among elderly patients in Iran: a case 
from a developing country. BMC Health Services Research 
24: 1355.

8.	 Angaw DA, Ali R, Tadele A, Shumet S (2021) The prevalence 
of cardiovascular disease in Ethiopia: a systematic review and 
meta-analysis of institutional and community-based studies. 
BMC cardiovascular disorders 21: 37.

9.	 Tefera YG, Abegaz TM, Abebe TB, Mekuria AB (2017) 
The changing trend of cardiovascular disease and its clinical 
characteristics in Ethiopia: hospital-based observational study. 
Vascular health and risk management 21: 143-151.

10.	 Ali S, Misganaw A, Worku A, Destaw Z, Negash L, et al. (2021) 
The burden of cardiovascular diseases in Ethiopia from 1990 
to 2017: evidence from the Global Burden of Disease Study. 
International Health 13: 318-326.

11.	 Yuyun MF, Sliwa K, Kengne AP, Mocumbi AO, Bukhman G 
(2020) Cardiovasculardiseases in sub-Saharan Africa compared 
to high-income countries: an epidemiological perspective. 
Global heart 15: 15.

12.	 Reddy KS (2002) Cardiovasculardiseases in the developing 
countries: dimensions, determinants, dynamics and directions 
for public health action. Public health nutrition 5: 231-237.

13.	 World health organization, cardiovascular disease (2025) https://
www.who.int/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds).

14.	 Krishna S (2021) Complications of cardiovascular disease. 
Curr Res Cardiol 8: 4.

15.	 Hoagland A, Kipping S (2024) Challenges in promoting 
health equity and reducing disparities in access across new 
and established technologies. Canadian Journal of Cardiology 
40: 1154-1167.

16.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann 
TC, et al. (2021) The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. Bmj 372.

17.	 Modesti PA, Reboldi G, Cappuccio FP (2016) Newcastle-
Ottawa Quality Assessment Scale (adapted for cross sectional 
studies). PLoS One.

18.	 Herzog R, Alvarez Pasquin MJ, Diaz C, Del Barrio JL, Estrada 
JM, et al. (2013) Are healthcare workers’ intentions to vaccinate 
related to their knowledge, beliefs and attitudes? A systematic 
review. BMC public health 13: 1-7.

19.	 Higgins JP, Thompson SG, Deeks JJ, Altman DG (2003) 
Measuring inconsistency in meta-analysis. BMJ 327: 557.

20.	 Mengistu MD, Benti H (2022) Assessment of magnitude and 
spectrum of cardiovascular disease admissions and outcomes 
in Saint Paul Hospital Millennium Medical College, Addis 
Ababa: A retrospective study. Plos one 17: e0267527.

21.	 Giday A, Weldeyes E (2015) Trends in cardiovascular disease 
over time: a 30-year retrospective analysis of medical-ICU 
admissions in Addis Ababa, Ethiopia. Ethiop Med J 53: 133-
139.

22.	 Beyene F (2016) Pattern and outcome of diseases in medical 
patients admitted to Asella hospital, south-east Ethiopia. 
Journal of Public Health in Developing Countries 2: 102-108.

23.	 Bane A, Bayisa T, Adamu F, Abdissa SG (2016) Medical 
admissions and outcomes at Saint Paul’s Hospital, Addis 
Ababa, Ethiopia: a retrospective study. Ethiopian Journal of 
Health Development 30: 50-56.

24.	 Mengistu MD (2023) The pattern of cardiac disease admissions 
and outcomes among medical admissions in St. Paul Hospital 
Millennium Medical College: A retrospective study. Nigerian 
Medical Journal 64: 183-195.

25.	 Hailu A, Gidey K, Ebrahim MM, Berhane Y, Gebrehawaria 
T, et al. (2023) Patterns of medical admissions and predictors 
of mortality in ayder comprehensive Specialized Hospital, 
Northern Ethiopia: a prospective observational study. 
International Journal of General Medicine 31: 243-257.

26.	 Hailu A, Gidey K, Mohamedniguss Ebrahim M, Berhane Y, 
Baraki TG, et al. (2023) Clinical Profiles of Cardiovascular 
Diseases and Predictors of Outcome of Hospitalization 
in a Tertiary Teaching Hospital, Ethiopia: A Prospective 
Observational Study. Research Reports in Clinical Cardiology 
31: 69-83.

27.	 Tessema HG, Lema GF, Mesfin N, Fentie DY, Arefaynie NR 
(2019) Admission pattern, Clinical outcomes and associated 
factors among patients admitted in medical intensive care unit at 
University of Gondar Comprehensive and specialized hospital, 
Northwest Ethiopia, 2019. A retrospective cross-sectional 
studyhttps://www.researchgate.net/publication/340205078_
Admission_pattern_Clinical_outcomes_and_associated_
factors_among_patients_admitted_in_medical_intensive_
care_unit_at_University_of_Gondar_Comprehensive_and_
specialized_hospital_Northwest_Ethiopia_2019.

28.	 Belayneh A, Chelkeba L, Amare F, Fisseha H, Abdissa SG, 
et al. (2024) Investigation of non-communicable diseases 
prevalence, patterns, and patient outcomes in hospitalized 
populations: a prospective observational study in three tertiary 
hospitals. Journal of Health, Population and Nutrition 43: 128.

29.	 Endriyas M, Mekonnen E, Dana T, Daka K, Misganaw T, 
et al. (2018) Burden of NCDs in SNNP region, Ethiopia: a 
retrospective study. BMC health services research 18: 520.

30.	 Asamoah KT, Dei Asamoa R, Akumiah FK, Ekpata LA (2024) 
Strategies and interventions for achieving cardiovascular 
disease risk factor control in low-and middle-income countries: 
a review of the literature. Discover Public Health 21: 213.

31.	 Sharma A, Mittal S, Aggarwal R, Chauhan MK (2020) Diabetes 
and cardiovascular disease: inter-relation of risk factors and 
treatment. Future Journal of Pharmaceutical Sciences 6: 130.

32.	 Lahey R, Khan SS (2018) Trends in obesity and risk of 
cardiovascular disease. Current epidemiology reports 5: 243-
251.

33.	 Ogola EN, Gachemba YM (2025) Tackling the Challenge of the 
Epidemic of Cardiovascular Diseases: A Case of Sub-Saharan 
Africa. InGlobal Challenges in Cardiovascular Prevention in 
Populations with Low Socioeconomic Status 179-193. 

34.	 Rasanathan K, Dako Gyeke P, Isaranuwatchai W, 
Mahendradhata Y, Roberts M, et al. (2024) Non-communicable 
diseases: can implementation research change the game for 
policy and practice?. The Lancet 404: 1908-1910.

35.	 Ojangba T, Boamah S, Miao Y, Guo X, Fen Y, et al. (2023) 
Comprehensive effects of lifestyle reform, adherence, and 
related factors on hypertension control: A review. The Journal 
of Clinical Hypertension 25: 509-520.

36.	 Shimbo D (2016) Dietary and lifestyle factors in hypertension. 
Journal of human hypertension 30: 571-572.

Copyright: ©2025 Mohammedseid et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.


