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Abstract
Background Chronic kidney disease (CKD) among diabetic patients is becoming a global health burden
with a high economic cost to health systems. Its incidence is increased at higher rate in low income
countries including Ethiopia. In Ethiopia, there is no national representative evidence on burden and
determinants of chronic kidney disease among diabetic patients. Therefore, this review aimed to
estimates the pooled burden and determinants of chronic kidney disease among diabetic patients.
Methods Published articles from various electronic databases such as Pub Med, Google scholar, CINAHL,
Scopes, Cochrane library, the Web of Science and African Journals Online were accessed. Also,
unpublished studies from Addis Ababa digital library were identi�ed. All observational studies that were
conducted on the burden and determinants of chronic kidney disease among diabetic patients were
included. Data were extracted on the Microsoft excel spreadsheet and analyzed using STATA 14.1
version. A random-effects model was used to estimate the pooled estimate with a 95% con�dence
interval (CI). Forest plots were used to visualize the presence of heterogeneity and estimate the pooled
burden and determinants of chronic kidney disease among diabetic patients. The presence of publication
bias was assessed by funnel plots and Egger’s statistical tests. Results Published (163) and unpublished
(2) literature were identi�ed from several databases and digital library, of which ten articles were selected
for �nal meta-analysis. Signi�cant heterogeneity was observed across studies (I 2 = 84.6%), which
suggests random-effects model to estimate pooled burden. The analysis found that the pooled burden of
chronic kidney disease among diabetic patients was 17.55% (95%CI: 14.23–20.88). Being hypertensive
patient, type II DM and staying with DM for greater than 10 years had positive signi�cant association with
chronic kidney disease. Conclusion The current review revealed a higher burden of chronic kidney
diseases among diabetic patients in Ethiopia. Presence of hypertension, type of diabetes mellitus and
staying with diabetes for longer duration were found to be independent determinants of chronic kidney
disease among diabetic patients. For better control of chronic kidney disease, integrated management of
hypertension and DM should be designed with special focus on chronic diabetic patients.

Background
Chronic kidney disease (CKD) is a state in which the kidneys cannot �lter blood to the body as a normal
kidney, and which result in accumulation of excess �uid and waste in the body [1]. Worldwide, in 2016
there were more than 21 million new cases of CKD per year showing an increase of CKD by 88.76%,
276 million prevalent cases showing an increase of CKD by 86.95%, nearly 1.2 million deaths due to CKD
indicating an increase of the disease by 98.02% from 1990 [2]. Different studies showed the developing
countries, particularly African regions are the highest risk for CKD burden and its advancement to end
stage renal disease [3, 4]. Currently, most developing countries are experiencing rapid epidemiological
transitions and are provoked with the double burden of communicable and non-communicable diseases
[5]. This dual burden has led to a consequential rise in the number of people affected by CKD on the
developing countries, especially sub Saharan Africa [2, 6]. Around 63% of chronic kidney disease are
found in low and lower-middle-income countries [2].
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Over the last decades, diabetes followed by hypertension are considered as the two prominent drivers of
chronic kidney disease (CKD) [2, 7]. Diabetic nephropathy/chronic kidney disease is one of the most
common complications of diabetes. Globally, diabetes mellitus accounts 50.62% of the overall increase
in chronic kidney disease disability-adjusted life-years (DALYs). The increase in burden of chronic kidney
disease due to diabetes and elevated blood pressure happened at a much faster rate in developing
countries than in high-income countries [2]. A systematic review conducted in sub Saharan Africa showed
that 95% of diabetic patients develop kidney disease after 10 years from diabetes diagnosis, estimated
35% may develop end-stage renal disease after 5 years, and 18% die from kidney disease after 20 years
of diabetic diagnosis [7].

Chronic kidney disease results with increased premature mortality, development of end-stage renal
disease and need to renal replacement therapy, cardiovascular diseases, and rising health-care costs [7].
For examples, with large numbers of end stage renal disease patients in SSA, treatment and care for
chronic kidney disease is very challenging due to inadequate facilities and lack of funding for dialysis [8].
CKD is a global health burden with a high economic cost to health systems [9]. In high income countries,
about 0.03% of their population spend more than 2–3% of their annual health-care budget on the
treatment of end-stage renal disease [10]. This due to higher risk of infection, incapability of patient and
family to work as well as it’s burden of death [11].

Glucose homeostasis is highly disturbed in patients with diabetic and kidney disease, those are exposed
to a high risk of both hyperglycemia and hypoglycemia. High or low glycemic levels are both associated
with increased illness and shortened survival in this category of patients [12].It is an independent risk
factor for hypoglycemia due to decreased renal gluconeogenesis, deranged metabolic pathways
(including altered metabolism of medications) and decreased insulin clearance [12, 13]. As well it
augments the risk of hypoglycemic events already present in people with diabetes [13]. Until recently,
diabetic nephropathy accompanied by retinopathy, hypertension and progression to advanced kidney
failure which will be very di�cult to reverse [14].

The incidence and prevalence of diabetes was increased globally in past decades. Due to advancement
in technology, adoption of western lifestyles, changes in the living environment, and the rapid
urbanization, the complication related to DM especially diabetic retinopathy and diabetic nephropathy
was increased [4, 14]. Diabetic is of risk for inducing kidney disease [15].

Globally, factors such as increase in age [7, 16, 17], type II DM [17], hypertensive patients [7, 17–19], poor
knowledge about the disease [18], living with diabetes for longer duration [7, 17, 18], increased BMI [17]
and obesity [7] are important contributing factors for the occurrence of chronic kidney disease.

Blood sugar controls are very important for delaying onset of diabetic complication speci�cally for
patients with chronic kidney disease. Delaying occurrence of complication requires knowledge of how
kidney disease will affects metabolism and how medication can be safely used [20].The management of
diabetes is predicated on the basis of reducing hyperglycemia to improve hyperglycemic symptoms, will
prevent the onset, and slow down progression of renal complications over time [21]. In another way, the
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longer duration of living with DM, the probability of having kidney disease will be increased [22].
Contrarily in developing countries like Ethiopia, this reality is not well addressed and that is why this
review and meta-analysis is required. In addition, there is no nationally representative data on burden of
chronic kidney disease among diabetic patients in Ethiopia. Therefore, this systematic review and meta-
analysis was aimed estimates the pooled burden of chronic kidney disease and its determinants among
diabetic patients in Ethiopia.

Assessing the pooled burden and determinants of CKD led us to develop and design intervention which
used to reduce burden of the disease, particularly in resource-limited settings such as Ethiopia. The
implications of the �ndings of our study are for national policymakers, program managers, and non-
governmental organizations to reduce burden of CKD among diabetic patients.

Methods
Study design and setting

A systematic review and meta-analysis were conducted to assess the pooled burden and determinants of
chronic kidney disease among diabetic patients in Ethiopia. Ethiopia is a land locked country found in
horn of Africa with estimated population of 109 million. It shares the boundary with Eritrea to the north,
Djibouti to the north east, Somalia to the east, Kenya to the south, South Sudan to the west and Sudan to
the north west [23].

Search strategy and review process

A published and unpublished study on the burden and determinants of chronic kidney disease among
diabetic patients in Ethiopia were conducted in this meta-analysis. Endnote version X7.2 was used to
maintain and manage citation and facilitate the review process [24]. On initial step of the search process,
the presence of the existing systematic review and meta-analysis on similar topic was checked by
extensive search of literatures. All pertinent published studies in the following major databases; PubMed,
Google scholar, CINAHL, Scopes, Cochrane library, the Web of Science and African Journals Online were
involved in the review. The reference lists of identi�ed studies were also reviewed to �nd additional
articles. Unpublished studies were retrieved from the o�cial website of Addis Ababa University electronic
database. Pre-identi�ed search terms were used to allow a comprehensive search strategy that included
all the relevant studies. The search terms “chronic kidney disease” OR “renal failure” OR” nephropathy”
AND” diabetes mellitus” AND” diabetes complications “OR” chronic complication of DM “AND” diabetic
patients “AND” Ethiopia” were used. The search of the literature was conducted between the 10th of
December, 2019 to the 10thof January,2020.

Eligibility criteria

Inclusion criteria
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Participants: All diabetic patients regardless of age and types of DM

Study design: All observational study design (cross-sectional, case-control and cohort) were included.

Setting: Studies only conducted in Ethiopia

Study: All studies (published and unpublished) that were published in the form of journal articles,
master’s thesis, and PhD dissertation were included.

Language: Only English language was considered in this study

Exclusion Criteria

We excluded articles which were not fully accessible, after at least two-email contact with the principal
authors of the study.

Measurement of outcome variables

The burden of chronic kidney disease among diabetic patients was the �rst outcome of the study.
Chronic kidney disease was de�ned using glomerular �ltration rate (eGFR)<60 ml/min/1.73 m2) and
presence of albuminuria [25]. The glomerular �ltration rate (GFR) was estimated using Modi�cation of
Diet in Renal Disease (MDRD) and Cockcroft Gault equations [17]. Determinants of chronic kidney
disease among diabetic patients was the second outcome of this study. For binary data (determinants of
chronic kidney disease), the input variables required by “metan command” which contain the cells of 2×2
table; i.e., the number of individuals who did and did not experience the chronic kidney disease in the
exposed and non-exposed groups for each study. All potential determinants which related with chronic
kidney disease was determined using the odds ratio (OR) and calculated based on binary outcomes from
the included primary studies. Sex of patients, hypertension, types of diabetes, family history of CKD,
current alcohol consumption, duration of diabetes, and BMI were potential variables which selected in the
analysis.

Quality assessment and data abstraction

To assess the quality of the data, the Joanna Briggs Institute Meta-Analysis of Statistics Assessment and
Review Instrument (JBI-MAStARI) was used [24]. Two reviewers (Tadesse Tolossa and Getahun Fetensa)
independently extracted the data using standardized data extraction checklist on Microsoft excel spread
sheet. The systematic review and meta-analysis followed the Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) �ow chart to identify and select relevant studies for this analysis
[26]. At the beginning, literature was downloaded, supplemented to Endnotes version 7.2 reference
management and duplicated literatures were excluded. Then, studies were screened and excluded by their
titles and abstracts. Studies that were found to be non-pertinent to our study were excluded during this
screening. After the literatures were excluded by their titles and abstracts, full text of the remaining
literatures was assessed. The eligibility of the studies was evaluated based on pre-determined inclusion
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and exclusion criteria. For the �rst outcome variable (burden of chronic kidney disease among diabetic
patients), checklist for data extraction contains the title, author name, year of publication, region, study
design, sample size, response rate and a number of participants with cases. For the second outcome
(determinants of chronic kidney disease), data were extracted in a format of two by two tables, and then
the log OR was calculated based on the �ndings of the original studies (Table 1). After two data
extractors performed the review, any discrepancy was resolved by including the third reviewer (BR) for a
possible consensus.

Data Analysis and heterogeneity

After important information was extracted on Microsoft excel from each original studies, the data were
exported to STATA for windows version 14 for analysis. Burden of chronic kidney disease with 95%
con�dence interval (CI) and OR of the association between chronic kidney disease among diabetic
patients and its determinants were presented in the form of forest plot. Cochran Q test (chi-squared
statistic) and inverse variance (I2) statistic on forest plot were used to check heterogeneity among the
included studies. Cochran’s Q statistical heterogeneity test is considered as statistically signi�cant at p ≤
0.05. A random-effects model was used to estimate the pooled burden of chronic kidney disease among
diabetic patients. For the second outcome, a �xed-effects model was computed in the absence of
heterogeneity, and random effects model was used to estimate the Der Simonian and Laird’s pooled
effect in the presence of moderate to a high degree of heterogeneity. To identify source of heterogeneity,
meta-regression was conducted using sample size and year of publication. In addition, subgroup analysis
was performed using region where the studies were conducted and statistically signi�cant results were
declared in the presence of heterogeneity. The publication bias was checked by funnel plot. In addition,
Egger’s weighted regression and Begg’s test was used to check the signi�cance presence of publication
bias at p-value of less than 0.05 [27].

Results
Study selection

A total 163 published and 2 unpublished literatures were identi�ed from several electronic databases and
Addis Ababa digital library, respectively. Of the total identi�ed studies, 45 duplicates papers were removed
and 97 records were removed by reviewing titles and abstracts. The full text of the remaining 23 studies
were assessed and screened for eligibility. Thirteen studies were excluded because studies were not
conducted in Ethiopia, outcome was not chronic kidney and participants were not diabetic patients.
Finally, 10 articles which scored seven and above on the JBI quality appraisal eligibility criteria were
included in the systematic review and meta-analysis. We used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) �ow diagram to present the systematic review
overview [26] (Figure 1).

Features of included studies

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiEs4XXrt7XAhUhGZoKHWefAf8QFggrMAA&url=http%3A%2F%2Fwww.ohri.ca%2Fprograms%2Fclinical_epidemiology%2Foxford.asp&usg=AOvVaw2L6dCnPXY6qnEk_Ekf7bSP
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Of the total included studies, all were published articles except one study which was retrieved from gray
literature [28]. Regarding to study design, eight studies were cross-sectional study design [16-19, 25, 28-
30], one case-control [31], and one retrospective cohort study design [32]. The studies were conducted
from 2010 [29] to 2019 [18, 19] in various regions of the country. An overall 3091 diabetic patients were
participated in this study. The sample sizes ranged from minimum of 163 [19] to maximum of 435 [32]
participants from study conducted in Addis Ababa. Of the ten studies included in the �nal analysis, four
in Addis Ababa [19, 28, 30, 32], two in Oromia region [18, 29], Two in Amhara region [16, 17], One in SNNP
region [25] and One in Tigrai region [31] (Table 1).

Table 1: Summary of included studies regarding burden and determinants of CKD among diabetic patients in Ethiopia, 2020.

S.N Author Year  Region Study design Study area Method of
estimating
eGFR

CKD
definition

Sample
size

Response
rate

No
of
CKD

Burden
of CKD
(95%
CI)

1 Temesgen
F, et al.[25]

2014 SNNP Cross-
sectional

Butajira
hospital

MDRD eGFR <60
ml/min/1.73
m2

214 100% 39 18.2
(13.0,
23.4)

2 Kidist R, et
al. [16]

2017 Amhara Cross-
sectional

Felegehiwot
hospital

not stated eGFR <60
ml/min/1.73
m2

344 100% 39 11.3
(7.9,
14.6)

3 Kabaye K,
et al. [18]

2019 Oromia Cross-
sectional

JUMC MDRD eGFR <60
ml/min/1.73
m2

208 100% 54 25.9
(20.0,
31.9)

4 Shawaneh
D M. et
al. [17]

2018 Amhara Cross-
sectional

UGH MDRD eGFR <60
ml/min/1.73
m2

229 100% 50 21.8
(16.4,
27.1)

5 Dawit W, et
al.[29]

2010 Oromia Cross-
sectional

JUMC not stated eGFR <60
ml/min/1.73
m2

305 100% 48 15.7
(11.6,
19.8)

6 M Gizaw,
et al.[30]

2015 AA Cross-
sectional

Black Lion
Hospital

not stated eGFR <60
ml/min/1.73
m2

418 100% 39 9.3
(6.5,
12.1)

7 Getahun C,
et al. [19]

2019 AA Cross-
sectional

Black Lion
Hospital

MDRD eGFR <60
ml/min/1.73
m2

163 100% 39 23.9
(17.3,
30.4)

8 Meron M.
[28]

2016 AA Cross-
sectional

AA MDRD and
Cockcroft
Gault
equation

eGFR <60
ml/min/1.73
m2

355 100% 68 19.1
(15.0,
23.2)

9 Solomon
H,et
al. [31]

2017 Tigrai Case control Ayider
referral
hospital

not stated eGFR <60
ml/min/1.73
m2

420 100% 84 20.0
(16.1,
23.8)

10 Alemayehu
H, et al.
[32]

2018 AA Retrospective
follow up

St. Paul’s
Hospital

Cockcroft-
Gault
equation

eGFR <60
ml/min/1.73
m2

435 100% 62 14.2
(10.9,
17.5)

AA: Addis Ababa; CKD:Chronic Kidney Disease; eGFR: Glomular Filtration Rate; JUMC: Jimma University  Medical College;MDRD: Modification of

Diet in Renal Disease; SNNP: Southern Nation, nationalities and peoples; UGH: University of Gondar Hospital
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Burden of chronic kidney disease among diabetic patients in Ethiopia

In this meta-analysis, we found signi�cant heterogeneity across studies (I2 = 84.6%, p = 0.00), which is an
indicator to use random effect-model to estimate the pooled burden of chronic kidney disease among
diabetic patients. The �ndings of original studies indicated that there were uneven and inconclusive
burden of chronic kidney disease among diabetic patients in Ethiopia. From forest plot the largest burden
was observed in study conducted in Jimma University Medical Center (JUMC), Oromia region 25.9 (95%
CI: 20.0, 31.9) [18] while the smallest burden was reported in Black Lion hospital, Addis Ababa 9.3 (95%
CI: 6.5, 12.1) [30].The pooled burden of chronic kidney disease among diabetic patients was 17.55 %
(95%CI: 14.23–20.88) (Figure 2).

Meta regression was computed to see underlying sources of heterogeneity using sample size and year of
publication, but none of them showed a statistically signi�cance presence of heterogeneity. Moreover, to
minimize potential heterogeneity, subgroup analysis was conducted based on the region where the
studies were conducted. Its result showed the highest burden in Oromia region while the smallest was
seen in Addis Ababa (Figure 3).

To see for the presence of publication bias, graphical funnel plot and Egger’s test at 5% signi�cance level
were computed (Figure 5). The asymmetric funnel plot indicates the presence of publication bias. In
addition, Egger’s and Begg’s tests showed statistically signi�cant presence of publication bias (p = 0.001,
0.006), respectively (Table 2).

Table 2: Meta regression using sample size and year of publication to observe related heterogeneity on burden of CKD among diabetic patients in
Ethiopia, 2019

. Variables Coefficients                     p-value

Publication Year 0.0344531 0.309

Sample size 0.0008549 0.058

 

Sensitivity analyses of the studies were done to test the effect of a single study on the pooled result of
remaining studies using random effect model. We found no strong suggestion for in�uence of individual
study on remaining studies (Figure 4).

Determinants of chronic kidney disease among diabetic patients in Ethiopia

Sex and chronic kidney disease among diabetic patients

To see the effect of sex on chronic kidney disease among diabetic patients, six studies were included in
meta-analysis [17-19, 28, 31, 32]. The pooled result showed that, there was no a statistically signi�cant
association between sex of the patients and chronic kidney disease among diabetic patients in Ethiopia
(OR=0.89, 95%, CI: 0.70, 1.14) (Figure 6).



Page 9/27

Hypertension and Chronic kidney disease among diabetic patients

To observe the pooled effect of hypertension history on chronic kidney disease, �ve studies were selected
in �nal meta-analysis [17, 19, 28, 31, 32]. Since, high heterogeneity was observed (I2 = 81.7, P=value <
0.001), a random effects model was used to report the effect of hypertension on chronic kidney disease.
Three studies [17, 19, 31] showed the presence of a statistically signi�cant association between
hypertension and chronic kidney disease, while two studies [28, 32] did not show a statistical signi�cance
association. The �nding discovered that the odds of developing chronic kidney disease was 2.65 times
more likely among hypertensive patients than non-hypertensive patients. (OR=2.65, 95%, CI: 1.38, 5.09)
(Figure 7).

Types of DM and chronic kidney disease among diabetic patients

To compute the effect of types of DM on chronic kidney disease, three studies were selected for meta-
analysis [17, 28, 31]. A random effects model was used to estimate the pooled effect of types of DM on
chronic kidney disease (I2 =73.1, P-value < 0.024). Two of the included studies showed a statistically
signi�cance association [17, 31] while one of the study did not indicated a statistically signi�cant
between types of DM and chronic kidney disease [28]. The pooled result of the analysis revealed type I
DM decrease the odds of developing chronic kidney disease by 67% as compared to type II DM (OR=0.33,
95%, CI: 0.14-0.76) (Figure 8).

Family history of kidney disease and chronic kidney disease among diabetic patients

Two studies were selected to observe effect of family history of kidney disease on chronic kidney disease
among diabetic patients [18, 28]. Both studies showed no statistically signi�cant association between
family history of kidney disease and chronic kidney disease among diabetic patients (OR=1.06, 95% CI:
0.56, 2.00) (Figure 9).

Alcohol consumption and chronic kidney disease among diabetic patients

Four studies were included in �nal meta-analysis to see the effect of alcohol consumption on chronic
kidney disease among diabetic patients [17, 28, 31, 32]of which, a  single study showed signi�cance
association between alcohol consumption and chronic kidney disease [31]. The pooled result showed
that there was no signi�cance effect of consuming alcohol on developing kidney disease (OR=0.98, 95%
CI: 0.47, 2.06) (Figure 10).

BMI and chronic kidney disease among diabetic patients.

To identify the association between BMI and chronic kidney disease, four studies were selected for meta-
analysis [17, 19, 28, 31]. One study showed statistically signi�cant association [31] and three studies
revealed no signi�cant association between BMI and chronic kidney disease. The pooled �nding
uncovered no signi�cant association between BMI and chronic kidney disease among diabetic patients
(OR=1.70, 95% CI: 0.70, 4.14) (Figure 11).



Page 10/27

Duration of DM and chronic kidney disease among diabetic patients

Three studies were identi�ed to see the effect of duration of patient stayed with DM on developing
chronic kidney disease [17, 18, 28]. The pooled �nding �gures out that the duration of the patients stayed
with DM were signi�cantly associated with development of chronic kidney disease among diabetic
patients. Being diabetic patients for less than 10 years decrease the odds of developing chronic kidney
disease by 49% as compared to diabetic patients who stayed with DM for 10 years (OR=0.51, 95%, CI:
0.34-0.77) (Figure 12).

Discussion
The burden of chronic non communicable diseases (CNCDs) is increasing in Ethiopia. Different small
scale studies are indicating the incremental pattern of CKD in diabetic patients in different regions of the
country [17, 19, 31]. However, there is paucity of representative evidence to show the burden and the
determinants of CKD among diabetic patients in Ethiopia.

The �nding indicated that the magnitude of CKD among diabetic patients in Ethiopia ranges from 9.3%
(95% CI: 6.5-12.1) to 25.9% (95% CI: 20.0-31.9%). The pooled magnitude of CKD was 17.55% (95% CI:
14.23-20.88) with signi�cant heterogeneity across the studies. The result is relatively low when compared
to the systematic review of diabetic nephropathy in Africa which ranged from 11% to 83.1% [7]. The
observed difference might be due to the review includes studies from over 16 African countries.

Another analysis of systematic review on the burden of CKD among general population and high risk
groups in Africa found the magnitude of CKD among diabetic patients ranging from 11% -90% with
pooled prevalence of 24.7% (95% CI: 23.6% -25.7%) which was higher than the result of current meta-
analysis [8]. The discrepancy could be due to the difference in the number of studies included in the
analysis.

Studies from Sub Sahara African (SSA) countries also indicated the increasing burden of CKD among
diabetic patients. shortage of adequate funds and trained human resources as there is continuing ‘brain
drain’ of health care workers from Africa to more prosperous countries of the world, lack of regional
registries were among factors for the increasing burden of the disease [8, 33].

The current pooled burden of CKD among diabetic patients in this review was found to be lower than
other studies. which is 35.5% and 24.6% in China [34, 35] and 20.7% in Cape Town [36]. However, the
current �nding is higher than reports from Nigeria (7.8 %) [37], Malawi (1.4%) [38], Indonesia (4%) [39] and
Sudan (13.3%) [40]. This might be due to the difference in study design, sample size, criteria of selection
of the study participants, study area.

The odds of developing CKD for those who had hypertension were increased more than two folds when
compared to CKD patients without history of hypertension. This �nding is in agreement with other results
[7, 8, 33, 35, 38, 40]. The possible explanation for this could be the under achievement of blood pressure
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targets that could attribute to early end organ damage and late presentation of medical care in patients
with hypertension and diabetes mellitus [7, 33, 41].This also pointed to the growing evidence for the
existence of genetically determined and environmentally induced factors responsible for the high risk of
damage to kidney, especially in countries like Ethiopia. Inadequate blood pressure control may explain the
prevalence of CKD reviewed; however, poor renal function may also lead to an increased risk of blood
pressure.

Types of diabetes mellitus was one of the prominent factors to contribute for the development of CKD
among diabetic patients. Being type I diabetes mellitus decrease the odds of developing CKD among
diabetic patients. Evidences indicated that an increased burden of type II diabetes mellitus in developing
countries including Ethiopia is closely linked to an increase in obesity. Because, developing countries are
experiencing rapid demographic and epidemiological transitions which is characterized by westernization
of societies (plentiful foods, labor- saving machinery and longer lifespan) [42]. There is also the
pathophysiological con�rmation that type II DM differ from type I to be signi�cantly associated with CKD.
Micro/ macro albuminuria may be present when type II DM is diagnosed, re�ecting its long lasting
asymptomatic period and hypertension more commonly accompanies micro/ macro albuminuria in type
II DM [43].

The odds of developing CKD among diabetic patients was greatly reduced in diabetic patients who
stayed with DM for less than 10 years when compared to those who stayed with the diseases for more
than 10 years. This study goes in line with other study results [1, 4, 12]. This could be explained as an
increased burden of type II DM in the population and an improved survival of patients with type II DM
patients. In another way, as the disease progress over time, -cell function and insulin secretion decreases.
This in turn facilitate for advancement of CKD among the patients.

Limitation of the study

Even though the review will help as a paramount importance in contributing for providing recent evidence
in Ethiopia, it has some limitations which need to be considered when used for further studies. The �rst
and for most, relatively small sample size was used in almost all studies. Most of the studies included
were cross sectional with only one study case control and retrospective cohort design each. All studies
were health-facility based studies assessing diabetes mellitus patients on regular follow up or admitted
which could hinder the generalizability of the study leaving aside the diabetic patients left undiagnosed in
large population.

Conclusion
In conclusion, the current review indicated that there is high burden of CKD among diabetic patients in
Ethiopia. Determinants of CKD among diabetic patients were presence of hypertension, type of diabetes
mellitus and duration of time the patient stayed after diagnoses. For better control of chronic kidney
disease, integrated management of hypertension and DM should be designed with special focus on
chronic diabetic patients. A well designed surveillance of high blood pressure and hyperglycemia is a
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better way to prevent and control the disease. Primary health care structures of the country should focus
on early detection, proper screening and management in order to reduce the effect of CKD on diabetic
patients. Moreover, it is highly recommended to conduct a longitudinal study with representative samples
both from health facility and community based at large to depict the clearly up dated data to in�uence
policy makers and program planners at national and international level.
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Figures

Figure 1
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Flow diagram of the studies included in the meta-analysis

Figure 2

Forest plot for pooled burden of chronic kidney disease among diabetic patients in Ethiopia, 2020.
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Figure 3

Sub group analysis based on the region for burden of chronic kidney disease among diabetic patients in
Ethiopia, 2020.
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Figure 4

Sensitivity analysis for single study in�uence on the overall study of burden of chronic kidney disease
among diabetic patients in Ethiopia, 2020.
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Figure 5

Funnel plot with 95% con�dence limits of the pooled burden of chronic kidney disease among diabetic
patients in Ethiopia, 2020.

Figure 6

Forest plot for pooled effect sex on chronic kidney disease among diabetic in Ethiopia, 2020.
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Figure 7

Forest plot for pooled effect hypertension on chronic kidney disease among diabetic in Ethiopia, 2020.
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Figure 8

Forest plot for pooled effect of types of DM on chronic kidney disease among diabetic in Ethiopia, 2020.



Page 23/27

Figure 9

Forest plot for pooled effect of family history of kidney disease on chronic kidney disease among
diabetic in Ethiopia, 2020.
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Figure 10

Forest plot for pooled effect of BMI on chronic kidney disease among diabetic in Ethiopia, 2020.
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Figure 11

Forest plot for pooled effect of duration of patient stayed with DM on chronic kidney disease among
diabetic in Ethiopia, 2020.
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Figure 12

Forest plot for pooled effect of alcohol consumption on chronic kidney disease among diabetic in
Ethiopia, 2020.
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