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Prevalence and Predictors of Diabetic Kidney Disease among Diabetes Patients 

in Diabetic Clinic of Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia: A 

Cross Sectional Study 

Summary 

Background: Diabetes is the leading cause of CKD and ESRD in the worldwide. Diabetic kidney 

disease, one of which is Diabetic Nephropathy, is one of the common and significant 

complications in Diabetes Patients next only to cardiovascular complications. Many factors are 

thought to be associated with the development of DKD including older age, longer duration of 

DM, Poor Glycemic Control, Obesity. Dyslipidemia and HTN among others.  

Objective: The objective of this study is to assess the prevalence and predictors of Diabetic 

Kidney Disease in patients with Diabetes Mellitus in Tikur Anbessa Specialized Hospital.   

Methods: This cross-sectional study was done on 308 randomly selected Diabetic patients on 

follow up at Diabetic Clinic at Tikur Anbessa Specialized Hospital from July to November 2021. 

Structured questionnaire was employed to collect data on the sociodemographic, clinical and 

laboratory data of the study subjects. Trained physician data clerks collected data from the 

chart, interview and electronic medical records. Data was entered into EpiInfo 3.1 and was 

exported to SPSS version 25 for analysis. Descriptive analysis was done for all the cases. Ethical 

clearance was sought from the Institutional Review Board of the department of Internal 

Medicine, College of Health Sciences, Addis Ababa University.  

Results: One hundred nighty seven (64%) of the study participants are female. The mean age is 

51.6 (95% CI= 41.0-62.0) years. Most (91.6%) of the study participants are from Addis and most 

of the patients have Type 2 DM (80.8%) and the remaining have Type 1 DM. Most of the 

patients have duration of Diabetes greater than 05 years (78.8%) and only 16 patients (5.1%) 

have duration of diabetes less than 01 year. Most (55%) of the study participants have a BMI in 

the overweight or obese category with mean BMI of 25.9 (95% CI, 22.7-28.9). Most of the 

patients have hypertension (57.5%) as a comorbidity. The prevalence of dyslipidemia in the 

study population is 77.6%. Our study found the prevalence of DKD in DM patients following at 

Diabetes Clinic of TASH to be 23.05%. Hypertension is the only significantly associated risk 

factor in this study. 
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Conclusion: The results of our study show a high prevalence of DKD in Diabetes patients in 

Diabetes clinic of TASH. Our study also confirmed the high prevalence of other CVS risk factors 

including Hypertension, Overweight/Obesity and Dyslipidemia. Hypertension is associated with 

significantly higher risk of developing DKD in patients with DM.  

Key Words: Diabetic kidney Disease, Chronic Kidney Disease, Cardiovascular risk factors.  
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1. Introduction 

1.1. Background 

DM, as a cause of DKD, is the leading cause of CKD and ESRD in the US1 and in the worldwide2. 

DKD can develop in the case of both type 1 and type 2 Diabetes. Type 1 Diabetes is an 

autoimmune disease characterized by antibody-mediated and cell-mediated destruction of 

pancreatic islets. Type 1 Diabetes may occur at any age but usually presents before the age of 30 

years. Type 2 Diabetes is characterized by a combination of Insulin resistance and Insulin 

deficiency. The metabolic syndrome (Insulin Resistance, Visceral Obesity, Hypertension, 

Hyperuricemia and dyslipidemia) is often followed by Type 2 Diabetes. For a long period, Insulin 

resistance is compensated by increased insulin secretion, but a gradual decline in Pancreatic 

function finally culminates in hyperglycemia, and patients with Type 2 Diabetes may require 

treatment with Insulin. Type 2 Diabetes was typically a disease of elderly adults, but recently it is 

increasingly seen in younger adults, adolescents and even children. Diabetic Nephropathy remain 

a major cause of morbidity and death of persons with either Type 1 DM or Type 2 DM.   

 

Globally most patients with Diabetes are in developing countries.3 There is a more rapid increase 

in the prevalence of Type 2 Diabetes in the developing world compared with the developed 

world.4 Indeed, 4 out of 5 people with Diabetes live in low- and middle-income countries, and it 

has been projected that these countries will experience the greatest surge in diabetes over the 

next two decades. For example, the prevalence of Diabetes is predicted to increase by 110% in 

Africa, 70% in Southeast Asia, and 60% in South and Central America by 2035, versus 37% in North 

America and 22% in Europe.  

 

In western countries, Diabetes is the leading single cause of ESRD.5 According to the U.S Renal 

Data System, in 2016, DKD was the most frequent primary diagnosis, with over 150 cases per 1 

million population per year. Indeed, in many countries including the USA, more than 50% of 

patients in renal replacement programs have Diabetes as the major cause of their renal failure.6 

In China, a large-scale hospital-based survey found that DKD exceeded Glomerulonephritis as the 

most prevalent cause of ESRD since 2011.7  In developed countries, for every 20 patients with 

Diabetes and Chronic Kidney Disease (CKD) less than one will survive to ESRD, succumbing instead 

to Cardiovascular disease, Heart Failure or Infection, to which the presence and severity of 

Diabetic Kidney Disease significantly contributes. Cardiovascular deaths and events more 

frequently precede the need for RRT, particularly in patients with albumin excretion <1000mg/g 

of creatinine or GFR <45.  

 

The risk for the development of DKD is equal in Type 1 and Type 2 diabetes, and only 30-40% of 

patients with Type 1 or Type 2 Diabetes will ultimately develop Nephropathy. It is estimated that 
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25-40% of patients with Type 1 DM and 5-40% of patients with Type 2 DM ultimately develop 

DKD.8,9 Up to 20% of patients with Type 2 DM already have DKD when they are diagnosed with 

DM10, and on future 30-40% develop Diabetic Nephropathy mostly within 10 years of diagnosis.11 

Although Diabetic Nephropathy appears to be more common in Type 1 DM12, because of large 

and increasing number of persons with type 2 DM, more than 80% of Diabetic patients in RRT 

programs have Type 2 DM. Prevalence of persistently raised moderately or severely decreased 

albuminuria in DM patients decreased from approximately 21% to 16%. Prevalence of 

persistently decreased GFR increased from 9 to 14%. 

 

Diabetic Nephropathy is characterized clinically as a triad of Hypertension, Proteinuria and 

ultimately renal impairment. It historically was defined by the presence of albuminuria 

accompanied by retinopathy in patients with Type 1 DM.13 Presence of albuminuria is thought to 

be an early sign of Diabetic glomerulopathy which is characterized by glomerular thickening, 

endothelial damage, mesangial expansion and nodules and podocyte loss. DN can manifest as 

overt nephropathy with macroalbuminuria or as incipient nephropathy with microalbuminuria. 

The classic five stages of nephropathy (Hyperfiltration, Silent, Microalbuminuria, 

Macroalbuminuria, Renal Impairment) as described by Mogenesen and colleagues, although not 

totally reliable remains the best way of describing this condition, particularly in Type 1 DM 

patients. DN is one of the causes of DKD but DKD can also be caused by other non-classical 

glomerular lesions and tubulointerstitial disease. 

 

DKD is a clinical diagnosis based on the presence of albuminuria, decreased GFR, or both in DM. 

Although the gold standard for diagnosis is histology of the kidney, majority of patients do not 

undergo kidney biopsy as they are presumed to have DKD based upon history and lab evaluation. 

Renal biopsy is rather performed when an alternate diagnosis like Glomerulonephritis or Primary 

Nephrotic Syndrome is suspected.  DKD does not indicate a specific pathologic phenotype. 

Albuminuria can be estimated by spot/random urine measurements of albumin and creatinine 

and albumin to creatinine ratio or it can be measured using 24-hour urine protein collection. 

Moderately increased albuminuria previously microalbuminuria is defined by albumin to 

creatinine ratio of 30-300mg/g or 24-hour urine protein of 30-300mg/day. Any detectable 

albuminuria forecasts a higher risk for future kidney and cardiovascular disease in diabetic 

patients. Severely increased albuminuria previously macroalbuminuria is defined by albumin to 

creatinine ratio of >300mg/g or 24-hour urine protein >300mg/day. Decreased GFR is defined by 

GFR <60ml/min/1.73m2. Annual rate of decline in GFR due to age related senescence of the 

kidney is 0.5-1ml/min/1.73m214 but in Diabetic patients it is usually >3ml/min/1.73m2. In some 

patients the DKD can be non-albuminuric which is defined by reduced GFR in the absence of 

albuminuria.15 In Type 1 DM with GFR <60, 7 to 24% are non-albuminuric while in Type 2 DM with 

GFR <60, 39-52% are non albuminuric. Prevalence of Diabetic retinopathy is lower in individuals 
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with non-albuminuric CKD compared with albuminuric DKD. By contrast prevalence of 

macrovascular disease is similar between albuminuric and non-albuminuric DKD.  

Clinical diagnosis of DKD is based on the fulfillment of the following sets of criteria: 

• Persistently increased albuminuria and/or persistently decreased GFR. 

• Long duration of DM (5 years for Type 1 DM and at the time of diagnosis in Type 2 DM) 

and established Diabetic Retinopathy. Retinopathy can be especially absent in Type 2 DM. 

• A judgement that alternates etiologies are unlikely.  

• Presumptive diagnosis is unlikely if: Severely increased albuminuria within 05 years of 

onset of Type 1 DM or for many years prior to the onset of Type 2 DM, Presence of RBC 

casts, WBC casts or dysmorphic RBCs in urine sediment, Presence of another systemic 

disease like SLE that is commonly associated with kidney disease, Sudden increase in 

albuminuria or a rapid decline in GFR, In particular a sustained increase in albuminuria of 

greater than 5 to 10 fold that occurs over a period of less than 1 to 2 years and GFR decline 

greater than 5ml/min/1.73m2/year.  

The associated risk factors/predictors for development of DKD in patients with Diabetes include 

increasing age, female sex, Hyperglycemia with poor glycemic Control, absence of RAS inhibition, 

Hypertension with poor Blood Pressure Control, Dyslipidemia, Diabetic Retinopathy, Family 

history of DM/DN, Longer Duration of Diabetes, Low socioeconomic status, Obesity and Smoking. 

Recent studies also demonstrate important roles for sleep apnea, overall calorie intake, and the 

degree of exercise, although quantitative relations have not been established. 

 

In a person with Type 1 Diabetes who has a first degree relative with diabetes and nephropathy, 

the risk for development of DKD is 83%. The frequency is only 17% if there is a first degree relative 

with Diabetes but without nephropathy. Environmental factors, especially diet, may be involved 

in the pathogenesis of Diabetes and DKD. Smoking is a strong environmental risk factor for 

progression of DKD and may be related to hypoxia in the kidney. Studies of smoking and diabetic 

kidney disease have yielded conflicting results, likely due to different study designs and specific 

definitions of smoking and diabetic kidney disease, although the majority report a higher risk of 

kidney disease among smokers.16,17 The proportion of patients with Type 1 and Type 2 Diabetes 

who develop proteinuria and elevated serum creatinine concentration is related to the duration 

of diabetes.  

 

Only few studies compared prevalence of DKD in Type 1 and Type 2 DM patients. In general rates 

of albuminuria seem to be similar but decreased GFR is more common in patients with Type 2 

DM. Increasing age is directly related to the prevalence of DKD with decreased GFR rising from 

8% in the 5th decade to 19% in the 6th decade and 35% in the 7th decade of life.18 Although age 

related senescence of the kidney is possible explanation for this finding, the primary explanation 
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is the typical indolent course of diabetic kidney disease requiring decades of exposure to diabetes 

for progressive kidney disease to manifest.  

In the US, African American, Latino, American Indians are more affected than whites.19 Both DKD 

and CKD in general are more prevalent in women compared to men,20 but men have higher risk 

of progression from late-stage CKD to ESRD.19 After controlling for race, the incidence rate of 

ESRD in one study was 4.5-fold higher among populations in which more than 25 percent lived 

below the poverty level as compared with populations in which fewer than 5 percent lived below 

the poverty level.21 Obesity results in activation of the renin-angiotensin-aldosterone system 

(RAAS), causing increased sodium retention, activation of the sympathetic nervous system, and 

increased intraglomerular capillary pressure, exacerbating the same processes caused by 

diabetes and also resulting in glomerulosclerosis.22 

There is overwhelming evidence that glycemic control impacts the risk for incident and 

progressive diabetic kidney disease.23,24 Hyperglycemia is one of the independent risk factors 

associated with increased prevalence of CKD as lower HgbA1C levels are associated with reversal 

of hyperfiltration, increased albuminuria, rapid GFR decline and the development of Stage 3 CKD. 

In patients with Type 1 Diabetes, strict glycemic control decreases the risk of albuminuria and 

impaired glomerular filtration rate (GFR). The Diabetes Control and Complications Trial (DCCT) 

compared the effects of intensive glucose control with conventional treatment on the long-term 

complications of Type 1 Diabetes. During a 9-year period, patients with mean HgbA1C of 7% who 

received intensive therapy had a 35% to 45% lower risk for development of moderately increased 

albuminuria compared with the control group (mean HgbA1C 9%).  

 

Hypertension with poor BP control and AKI are also contributing factors for the development of 

CKD. Blood pressure control is important to the pathogenesis and progression of diabetic kidney 

disease. Similar to the effect of hyperglycemia, there is a linear relationship between blood 

pressure and the risk for adverse kidney outcomes.25,26 A systolic blood pressure greater than 140 

mmHg has consistently been found to increase the risk for the development of severely increased 

albuminuria and stage 3 CKD.25 

 

According to ADA/KDIGO guidelines patient should undergo annual testing for kidney 

complications using serum Creatinine based estimated GFR and urine tests for abnormal levels 

of albumin excretion.27,28 Abnormal results should be confirmed by repeat testing over a period 

of 3 to 6 months. Testing should start 5 years after diagnosis and at the time of diagnosis in 

patients with Type 1 and Type 2 DM respectively.  
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1.2 Statement of the Problem 

DKD is one of the most important complications in Diabetic patients. Diabetic Kidney Disease is 

the 2nd most common cause of morbidity and mortality following Cardiovascular diseases. Most 

of the studies done on the prevalence of DKD in Patients with Type 2 Diabetes are done in the 

developed countries with little data available in developing countries including Ethiopia. 

Furthermore, the possible predictors of Diabetic Kidney Disease in patients with Diabetes are 

not well described in Ethiopia. This cross-sectional study will try to fill this gap by evaluating the 

prevalence and predictors of Diabetic Nephropathy in Diabetes patients following at Diabetic 

Clinic of Tikur Anbessa Hospital. 
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2. Literature Review  

Diabetic kidney disease (DKD) is a complication that occurs in 20–40% of all diabetic patients. In 

the Western world, diabetic nephropathy is the primary single cause of end-stage renal disease 

(ESRD)29. Both type 1 and type 2 diabetes can lead to nephropathy, but, in type 2 diabetes, a 

smaller proportion of patients progress to ESRD. Because of the higher prevalence of type 2 

diabetes, these patients represent more than half of diabetic patients on dialysis30. 

The prevalence of diabetes around the world has reached epidemic proportions. Although 

diabetes is already estimated to affect more than 8% of the global population (nearly more 

than 350 million people), this is predictable to grow to over 550 million people by the year 

203531. It has been estimated that more than 40% of people with diabetes will develop chronic 

kidney disease32, including a significant number who will develop ESRD requiring renal 

replacement therapies (dialysis and or transplantation). 

Diabetic nephropathy is uncommon if diabetes is less than one decade’s duration. The highest 

incidence rates of 3% per year are on average seen 10–20 years after diabetes onset, after 

which the rate of nephropathy tapers off. It is worthy of mention that a diabetic patient for 20–

25 years without clinical signs of DKD has low chances of developing such complication (only 1% 

per year)33.  

Diabetic nephropathy is a chronic complication of both type 1 and type 2 DM34. There are five 

stages in the development of diabetic nephropathy. In Stage I GFR is either normal or increased, 

and it lasts around 5 years from the onset of the diabetes. The size of the kidneys is increased 

by nearly 20% and renal plasma flow is increased by 10–15%, but without albuminuria or 

hypertension. Stage II starts more or less 2 years after the onset of the disease, with thickening 

of the basement membrane and mesangial proliferation with normalization of GFR but without 

clinical signs of the disease. Many patients continue in this stage for life. However, stage III 

represents the first clinically detectable sign of glomerular damage and microalbuminuria 

(albumin 30–300 mg/day). It usually occurs 5–10 years after the onset of the disease with or 

without hypertension. Approximately 40% of patients reach this stage. Stage IV is the stage of 

chronic kidney disease with irreversible proteinuria (>300 mg/day), decreased GFR below 

60 ml/min/1.73 m2, and sustained hypertension. Stage V is defined when ESRD with GFR less 

than 15 ml/min/1.73 m2 is detected. Nearly 50% of patients will need renal replacement 

therapy in the form of peritoneal dialysis, hemodialysis, or kidney transplantation35. In the early 

stages of diabetic nephropathy, nephromegaly and changed Doppler indicators may be the 

early morphological signs of renal damage; however, proteinuria and GFR are the best 

indicators of the degree of the damage36. 
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The predictive value of microalbuminuria for the progression of kidney damage in patients with 

type 1 or 2 DM was confirmed in the early 1980s37. Almost 20–30% of the patients progress to 

microalbuminuria after 15 years of disease duration and less than half develop real 

nephropathy38. The European Diabetes (EURODIAB) Prospective Complications Study 

Group39 and 18-year Danish study40 reported an overall occurrence of microalbuminuria (after 

7.3 years) in patients with type 1 and 2 DM of 12.6 and 33%, respectively. Conferring to the 

United Kingdom Prospective Diabetes Study (UKPDS), the incidence of microalbuminuria in 

patients with type 2 DM in Great Britain is 2% per year and the prevalence is 25% 10 years after 

the diagnosis41. Proteinuria develops more frequently in patients with type 1 diabetes (15–

40%), usually after 15–20 years of DM duration42, but in patients with type 2 DM the prevalence 

varies between 5 and 20%31. 

 

Hyperglycemia is a well-known risk factor for DKD and it is recognized that intensive glucose 

control reduces the risk for DKD31. Specifically, during the Diabetes Control and Complications 

Study (DCCT), near normalization of blood sugar decreased the risks for incident 

microalbuminuria and macroalbuminuria by 39% and 54% respectively, compared with 

conventional therapy. Even with long-term follow-up in observational Epidemiology of Diabetes 

Interventions and Complications (EDIC) study, formerly assigned patients to DCCT intensive 

therapy study continued to experience lower rates of incident microalbuminuria and 

macroalbuminuria with risk reductions of 45% and 61% respectively43. Beneficial effects of 

intensive therapy on the worsening of GFR have become evident during long-term combined 

DCCT/EDIC follow-up, with a risk reduction of 50%. Other risk factors for DKD in diabetic 

patients include male sex, obesity, hypertension, inflammation, resistance to insulin, 

hypovitaminosis D, and dyslipidemia31,41,44. Moreover, a hereditary component to DKD has long 

been recognized as some genetic loci, and polymorphisms in specific genes have been 

associated with DKD. 

The incidence of DKD and rates of DKD progression are less clear in type 2 compared with type 

1 diabetes, mainly due to the highly variable age of onset, complexity of defining the exact time 

of diabetes onset, and the relative scarcity of long-term type 2 diabetes cohorts. Therefore, two 

of the best characterized type 2 diabetes cohorts are the UKPDS and the Pima Indian 

population. The UKPDS enrolled more than 5000 participants with new-onset type 2 diabetes, 

and, after a median of 15 years of follow-up, they found that microalbuminuria (defined as 

persistent urine albumin concentration ≥50 mg/l) occurred in 38% of participants and reduced 

GFR (defined as persistent estimated creatinine clearance ≤60 ml/min/1.73 m2) occurred in 29% 

of participants45. Among Pima Indians, for whom the onset and duration of diabetes are more 

precisely determined due to systematic diabetes screening, the cumulative incidence of heavy 

proteinuria (≥1 g per gram creatinine) was 50% at 20 years’ duration, before the widespread 

use of RAAS inhibitors. The high rate of proteinuria in the Pima population has remained stable 
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over time, although the incidence of ESRD has declined46. 

 

In most type 2 diabetic patients, the prevalence of DKD at any point in time is ∼30–50%. Among 

US adults with diabetes (>90% type 2), the prevalence of DKD was ∼35% overall, ranging from 

nearly 25% in patients younger than 65 years to nearly 50% in patients older than 65 years46. At 

younger ages, microalbuminuria predominates, whereas in older age reduced GFR is 

increasingly prevalent among cases with DKD. This finding could be attributed to the trend in 

using medications that reduce albuminuria, such as glucose-lowering medications and RAAS 

inhibitors. However, the phenotype of reduced GFR with normoalbuminuria has been 

increasingly recognized in type 2 diabetes. In population-based studies of diabetes in the USA 

and Australia, 36–55% of individuals with reduced GFR did not have concurrent 

microalbuminuria or macroalbuminuria. Frequently, nonalbuminuric reduced GFR was 

observed in the absence of diabetic retinopathy, suggesting underlying processes other than 

diabetic glomerulopathy. In the UKPDS, female sex, increased age, and insulin resistance were 

risk factors for reduced GFR but not microalbuminuria, whereas male sex, adiposity, 

hyperglycemia, and dyslipidemia were risk factors for microalbuminuria but not reduced GFR47. 

Higher blood pressure was a risk factor for both reduced GFR and microalbuminuria. 

In the USA, 25.6 million adults (11.3%) aged 20 years and older had diabetes in 2011, with the 

prevalence increasing in older age groups (26.9% of people aged ≥65 years). However, nearly 

3% of newly diagnosed patients with type 2 DM have overt nephropathy. Among people with 

diabetes, the prevalence of DKD remained stable48. Approximately 44% of new patients 

entering dialysis in the USA are diabetic. Early diagnosis of diabetes and early intervention are 

critical in preventing the normal progression to renal failure seen in many type 1 and a 

significant percentage of type 2 diabetic patients. The prevalence of diabetes is higher in certain 

racial and ethnic groups, affecting ∼13% of African-Americans, 9.5% of Hispanics, and 15% of 

Native Americans, primarily with type 2 diabetes49,50. Nearly 20–30% of all diabetic patients will 

develop evidence of nephropathy, although a higher percentage of type 1 patients progress to 

ESKD. 

 

Epidemiologic differences occur among European countries, mainly Germany. The proportion of 

patients admitted for renal replacement therapy is higher than that reported from the USA. In 

Heidelberg (southwest of Germany), nearly 60% of patients admitted for renal replacement 

therapy in 1995 had diabetes, with the majority (90%) of type 2 DM. An increase in ESRD 

secondary to type 2 DM has been noted even in countries known to have low incidences of type 

2 DM, such as Denmark and Australia. The exact incidence and prevalence from Asia are not 

readily available48. 
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Parving et al.51 reported the prevalence of microalbuminuria/macroalbuminuria in a cross-

sectional study among 32,208 type 2 diabetes patients’ from 33 countries to be 38.8 and 9.8%, 

respectively. Asian and Hispanic patients had the highest prevalence of microalbuminuria (43.2 

and 43.8%) and macroalbuminuria (12.3 and 10.3%), whereas Caucasians had the lowest 

microalbuminuria (33.3%) and macroalbuminuria (7.6%). Twenty-two percent of patients had 

compromised renal function (GFR<60 ml/min/1.73 m2). Unnikrishnan et al.52 reported that the 

prevalence of overt nephropathy and microalbuminuria was 2.2 and 26.9%, respectively, 

among urban Asian Indians with type 2 diabetes. Among 8897 Japanese type 2 diabetic patients 

from 29 medical clinics or general/university-affiliated hospitals from different areas, the 

prevalence of microalbuminuria and decreased GFR (<60 ml/min/1.73 m2) was 31.6 and 10.5%, 

respectively53. 

In a cross-sectional study from Egypt, 42% of diabetic patients had nephropathy54; in Jordan, 

33% of diabetic patients at a national diabetes center had nephropathy55 and at a diabetic clinic 

in Libya 25% of patients had nephropathy56. 

In Africa there were limited studies examining the prevalence and predictors of Diabetic 

Nephropathy in Patients with Diabetes. Africa, like the rest of the world, is experiencing an 

increasing prevalence of diabetes alongside other non-communicable diseases, mainly as a 

result of urbanization, sedentary lifestyles, obesity and population growth and ageing57. 

Estimates for 2013 by the International Diabetes Federation (IDF) indicate that the number of 

adults with diabetes in the world will expand by 55%, from 381.8 million in 2013 to 591.9 

million in 203558. The largest increase of the population with diabetes will occur in sub-Saharan 

Africa, with a projected growth of 109.6%, from 19.8 million in 2013 to 41.5 million in 203558. 

Mortality attributable to diabetes in sub-Saharan Africa was estimated to account for 8.6% of 

the total death in 201359. Diabetic nephropathy (DN) is one of the most common complications 

of diabetes. The prevalence of DN is increasing steeply along with the diabetes epidemic60. 

Approximately one third to half of patients with diabetes develops renal 

manifestations60,61,62,63. DN is associated with increased premature mortality, end-stage renal 

disease and need to renal replacement therapy, cardiovascular diseases, and escalating health-

care costs60. 

DN has been suggested to be more frequent among patients with diabetes in Africa as 

compared to those in the developed world due to delayed diagnosis, limited screening and 

diagnostic resources, poor control of blood sugar and other risk factors, and inadequate 

treatment at an early stage59,64,65. However, evidence to support the burden of kidney diseases 

in people with diabetes in Africa remains very patchy. 

https://www.jesnt.eg.net/article.asp?issn=1110-9165;year=2016;volume=16;issue=3;spage=65;epage=72;aulast=Gheith#ref34
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One systematic review was done on DN in Africa which included 32 studies published over the 

last 20 years on kidney diseases in people with Diabetes residing in Africa. The 32 studies were 

performed in 16 countries, with a geographical distribution covering all the African regions. 

However, more than half the studies, were from South Africa (five), Nigeria (four), DR Congo 

(three) and Ethiopia (three). The overall prevalence of CKD varied from 11% in Tunisia to 83.7% 

in Tanzania66,67. In studies where proteinuria was used to assess CKD, the prevalence varied 

from 5.3% in South Africa to 53.1% in Cameroon (study with a small sample size68,69. When 

considering the estimation of the GFR, the prevalence ranged from 4.6% in Tanzania to 43.1% in 

Nigeria (study with a small sample size)70,71. Twenty studies (62.5%) reported factors associated 

with CKD in diabetic patients. However, in most studies the method to assess this association 

was imprecise. In cross-sectional studies, correlates of CKD included systolic and diastolic high 

blood pressure, long duration of diabetes, older age, dyslipidemia and 

obesity66,67,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87.  

In Ghana, a study that examined the prevalence and predictors of CKD among Ghanaian 

patients with hypertension and Type 2 DM, found that the prevalence of CKD was 16.1% among 

patients with DM and 28.5% among patients with both DM and Hypertension. The predictors 

identified were increased age, low educational status, duration of Hypertension, and use of 

herbal medications. Female gender was found to be protective in the study.88 

A meta-analysis on CKD in Sub-Sharan Africa concluded that CKD is emerging as a significant 

public health challenge with a reported prevalence of 13.9%. Predictors were found to be Age, 

Sex, Educational Status, Duration of DM, duration of HTN, regular exercise, BMI, use of 

ACEIs/ARBs, Use of herbal preparations and HgbA1C.89 

 

In Ethiopia, A study that investigated patient awareness, prevalence and risk factors of CKD 

among DM and Hypertension patients at Jimma Hospital Medical center, found the prevalence 

of CKD to be 26%. Mean age of patients were 54.81±12.45 years. Factors associated were 

uncontrolled BP, FBS ≥ 150mg/dl, ACEI non users, poor knowledge of CKD and long duration of 

Hypertension.90 Another study which assessed CKD and associated risk factors among DM 

patients at a tertiary Hospital in northwest Ethiopia (Gonder) found that 3.9% had a renal 

impairment with GFR < 60 and 20.1% had albuminuria. Older age, systolic BP ≥ 140mmhg, Type 

2 DM and longer duration of DM were independent risk factors for CKD.91 

 

A systematic review and meta-analysis of 12 studies about CKD among diabetes patients in 

Ethiopia found an estimated prevalence of CKD of 35.52% for Stages 1 to 5 with 14.5% for Stages 

3 to 5. Age > 60 years, female sex, duration of Diabetes > 10 years, BMI >30kg/m2, Type 2 DM, 

poor glycemic control, FBS >150, HDL >40mg/dl, Systolic BP >140mmhg and diabetic retinopathy 

were the associated factors.92 
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3. Significance of the Study  

Despite being a significant public health problem in Ethiopia, data regarding prevalence and risk 

factors for Diabetic Kidney Disease are scarce. This study will try to assess the prevalence and 

possible associated predictors of DKD in Diabetes Patients. As a tertiary hospital, Diabetes 

patients having follow up at Tikur Anbessa Specialized Hospital (TASH) frequently have 

comorbidities including DKD and its predictors. Identifying the prevalence of DKD and its 

predictors in Diabetic patients with large detail will help characterize the patterns and possible 

associations. The results of this study can be used as an input for the policy makers to increase 

the awareness and practice for early identification of the development of this complication 

(DKD) and its associated predictors to improve the overall Diabetes and Renal care. 
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4. Objectives 

4.1 General Objective 

General objective of this study is to assess the prevalence and predictors for diabetic kidney 

disease in patients with Diabetes in Tikur Anbessa Specialized Hospital.  

4.2 Specific Objectives  

Specific objectives of this study are: 

To identify baseline characteristics of Diabetic patients 

To assess prevalence of DKD in Diabetes patients 

To describe specific groups of DKD in Diabetes patients 

To identify possible predictors of Diabetic Kidney Disease in Diabetes patients.  
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5. Methodology 

5.1 Study Area and Study Period  

This study was conducted at Diabetes Clinic of Tikur Anbessa Specialized hospital, one of the 

tertiary leveled referral hospitals in Addis Ababa, Ethiopia. The study area is located at the center 

of capital city of Ethiopia, Addis Ababa. Tikur Anbessa Specialized Hospital (TASH) is the country’s 

largest teaching and the tertiary hospital with more than 400,000 patients seen at an outpatient 

follow up clinic annually. TASH is referral center for many referral hospitals as well and a hospital 

under which very vast clinical service is given, including some specialty services only found in 

TASH. It is one of the biggest and pioneer teaching centers under the administration of Addis 

Ababa University. The college runs multiple postgraduate and fellowship programs, not to 

mention it has been the earliest center for undergraduate medicine program for more than 50 

years. The center has a diabetes center with approximately 4000 patients on follow-up. There 

are seven endocrinologists and the services provided include timely follow-ups, foot care, 

retinopathy screening, Diabetic counseling and medication dispensing among others.  

5.2 Study Design  

A retrospective cross sectional study design was used. This is a retrospective study and it was 

conducted on patients who are on follow-up at Diabetes Clinic of Tikur Anbessa Specialized 

Hospital. The study was conducted over five months period from July to November of 2021. 

5.3 Population  

5.3.1 Source Population  

All DM patients on follow up at Diabetic Clinic at TASH.  

5.3.2 Study Population  

All randomly selected Diabetic patients on follow-up at Diabetes Clinic of TASH. 

5.4. Eligibility Criteria  

5.4.1Inclusion Criteria  

All Diabetic patients on follow up at Diabetic clinic at TASH who fulfill the following eligibility 

criteria:  

- Men or women aged between above 18 yrs of age.  
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- Had follow up at TASH for > 3 months. 

5.4.2 Exclusion Criteria  

- Individuals who are very ill and unable to consent 

5.5 Sampling  

5.5.1 Sample Size Determination  

The sample size was calculated using the single proportion formula. 

𝒏 = 𝒁𝜶/𝟐
𝟐 𝒑𝒒

𝒅𝟐
 

Z α/2 = is standard normal variant (at 5% type 1 Error (P <0.05) it is 1.96 

d = margin of error was taken as 0.05.  

p = expected proportion of the population with the event of outcome (prevalence) –the 

prevalence of Diabetic Kidney Disease in Diabetic patients in a similar set up is 30-40%. (30% 

used for the calculation) 

 q =1-p: the probability of non-occurrence of the event of interest.  

The calculated sample size is 307.4666 approximated to 308. 

5.5.2 Sampling Technique  

Sampling was done by systematic random sampling. The total number of Diabetes patients 

having follow up at TASH was retrieved from HMIS data and systematic random sampling was 

done.  

5.6 Data Collection Method  

Sociodemographic data was collected by interview, chart review and electronic record review. 

Diabetes and DKD related facts, possible risk factors, medications and some of the associated 

conditions was retrieved by interview, and chart and electronic record review. Those data were 

collected by trained general practitioners.   
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5.7 Variables 

5.7.1 Outcome Variables  

- Prevalence of DKD in Diabetes Patients 

- Predictors associated with DKD in diabetes Patients.  

5.7.2 Explanatory Variables  

- Specific DKD (Albuminuric VS Nonalbuminuric) 

- Contribution of the predictors to the development of DKD 

5.8 Operational Definitions 

DM- FBS ≥ 126mg/dl or HgbA1C ≥ 6.5% or 2 hr plasma glucose level ≥ 200mg/dl during 75gm 

OGTT or RBS ≥ 200 with classic symptoms of hyperglycemia.  

DKD- Presence of persistent albuminuria by 24-hr urine protein determination confirmed by 

repeat testing over a period of 3 to 6 months or persistently decreased eGFR to <60 

ml/min/1.73m2 of BSA confirmed by repeat estimation over a period of 3 to 6 months or both 

in a patient with Diabetes plus at least 5 yrs of duration or later of Type 1 DM or at the time of 

dx or later of Type 2 DM in the absence of any alternative diagnosis that explains the findings 

better.  

CKD: decreased eGFR to <60 ml/min/1.73m2 of BSA 

eGFR: calculated based on serum creatinine with CKD-EPI equation. 

Albuminuria- 24-hour urine protein > 30mg/24 hrs. 

Moderately increased albuminuria- 24-hour urine protein- 30-300mg/24hrs 

Severely increased albuminuria- 24-hour urine protein- >300mg/24hrs 

Non- Albuminuric DKD- Reduced GFR < 60ml/min/1.73m2 in the absence of albuminuria  

CKD Staging: based on eGFR 

5.9 Data Quality Control  

Regular checkups of data collection methods and study protocol adherence was undertaken by 

the team. Regular checkup for completeness and consistency of the collected data was done. A 
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general practitioner was trained on the objectives of the study, interview technique, and data 

collection process.  

5.10 Data Processing and Analysis  

Data was checked for completeness, edited, coded and entered into Epi data version 3.1 and 

exported to SPSS version 25.0 statistical software for cleaning and analysis. Frequencies and 

proportion were used to describe study subjects and socio-demographic characteristics. 

Continuous variables were expressed as means ± standard deviation. Differences between 

group means were tested using two-tailed Student's t-test. Proportions were reported as 

percentages and compared between groups with Chi-square. Tables and graphs were used to 

present results. A p value of less 0.05 was considered statistically significant. 

5.11 Ethical Approval  

Data collection was carried out after approval of the research proposal by institutional review 

board of college of health Sciences, Addis Ababa University. Appropriate measures were taken 

to protect confidentiality of the collected information. All collected data did not contain patient 

identifications like names and residence addresses. Written informed consent was taken from 

eligible patients. Patients were provided with information on the objectives of the study and 

confidentiality issues. At the end of the session, patients were given the opportunity to enroll in 

the study at that time and continue the appropriate DM care per Ethiopian federal ministry of 

health standard of care guidelines. Those who want to discuss their participation in the study 

with family members were given an opportunity to do so and were enrolled at their next 

scheduled clinic visit. 
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6. Results  

6.1 Sociodemographic characteristics 

A total of 308 participants were included in this study with response rate of 95%. Forty-two were 

excluded from the study for various reasons (Figure 1). Almost two-thirds (67.3%) of the 

participants were ≥50 years old with a mean age of 51.6 (95% CI= 41.0-62.0) years. One hundred 

nighty seven (64%) of participants were female. Thirty-eight participants (12.3%) have no formal 

education while sixty-two (20.1%), hundred-six (34.6%), fifty (16.2%) and fifty-two (16.8%) have 

primary education, high school, diploma and degree respectively. Table 1 summarizes the 

sociodemographic characteristics of our participants. 

 

Figure 1. Participant flow chart showing number of patients screened, excluded and recruited 

in the study 

350 patients 
screened

308 patients were eligible 
and included in final 

analysis

42 were excluded

8 didnt fulfill inclusion criteria

9 declined consent

6 had follow up for less than 3 
months

19 Had incomplete data for the 
primary outcome. 
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Table 5. The sociodemographic characteristics of DM patients at TASH diabetes clinic, Addis 

Ababa, Ethiopia, 2021 

Characteristics  Frequency (n=308) Percentage (%) 

Age(years)   
<=29 31 10.06 
30-39 31 10.06 
40-49 54 17.53 
50-59 91 29.54 
>=60 101 32.79 
Gender   
Female 197 64.0 
Educational status   
No formal education 38 12.3 
Primary School 62 20.1 
High school 106 34.6 
Diploma 50 16.2 
Degree and above 52 16.8 
Residency area   
Urban 283 91.9 
Rural 7 2.3 
Semi-urban 
Monthly Income (Ethiopian Birr) 
<1000 
1000-2000 
2000-3000 
3000-4000 
>5000 
Occupation 
Student 
Government employee 
Private job 
Housewife 
Farmer 
Other  
None  
Any First degree relative with DM 
Yes  
Any First degree relative with DKD 
Yes 

18 
 
108 
57 
45 
42 
56 
 
15 
49 
53 
76 
2 
26 
87 
 
176 
 
36 

5.8 
 
35.2 
18.5 
14.6 
13.6 
18.1 
 
4.9 
15.9 
16.9 
24.7 
0.6 
8.4 
28.2 
 
57.1 
 
11.7 
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6.2 Clinical and Laboratory parameter characteristics.  

Most (80.8%) of the patients have Type 2 DM and the remaining have Type 1 DM. Most (78.8%) 

of the patients have duration of Diabetes greater than 05 years and only sixteen (5.1%) patients 

have duration of diabetes less than 01 year. 65.3% of our study participants were on Insulin and 

67.8 % were on oral hypoglycemic agents. Hundred-four (33.76%) of the patients are on both 

oral hypoglycemic agents and Insulin. Metformin (67.5%) is the most used agent followed by 

glyburide (20.8%) and 6 patients are on SGLT2 inhibitors. The mean HgbA1C in the study 

participants is 8.8% (95% CI, 7.2-9.9) and the mean average of the last 03 FBS determinations 

documented is 163mg/dl (95% CI, 132-180.5).  

Hypertension is the leading comorbidity with Hundred Seventy-Seven (57.5%) of the study 

participants having documented hypertension. Of the participants with hypertension, 42.3% 

have duration of hypertension for greater than 10 years. Majority (95.4%) of the hypertensive 

patients are on medications plus life style modifications, with the most used class of medication 

being ACEIs (73.37%) followed by Ca channel blockers (55.02%), Diuretics (24.26%), B blockers 

(16.56%) and ARBs (1.77%). The mean SBP measurement is 129.6mmhg (95% CI, 120-140) and 

mean DBP measurement is 76.7mmhg (95% CI, 70-80).  

Two hundred thirty-nine (77.6%) of the study participants have dyslipidemia as a documented 

diagnosis. Two hundred sixteen (70%) of the study participants are on statins. Mean LDL, HDL, 

TG and Cholesterol are 104.4mg/dl (95% CI, 75.1-127.8), 42.3mg/dl (95%CI, 35-49), 143.7mg/dl 

(95% CI, 129-169), 155.8mg/dl (95%CI, 123-186) respectively. Mean estimated 10-year ASCVD 

risk, which was calculated for only 222 of the study participants because of missing data, is 6.1% 

(95% CI, 1.7-7.5).  

Documented microvascular complications include neuropathy in sixty-five (21.1%) and 

retinopathy in twenty-four (7.79%). Documented macrovascular complications include ischemic 

heart disease in twenty-two (7.14%), peripheral Arterial Disease in fourteen (4.54%) and 

cerebrovascular Disease in one (0.32%) of the study participants. 42.85% and 11.68% of the 

patients have 1st degree relative history of DM and 1st degree relative history of DKD 

respectively. 
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Table 6. Characteristics of DM patients at TASH diabetic clinic, Addis Ababa, Ethiopia, 2021  

Characteristics  Frequency (n=308) Percentage (%) 

Type of DM 
Type 1 
Type 2 
Duration of DM 
<1 year 
1-5 years 
5-10 years 
>10 years 

 
59 
249 
 
16 
49 
74 
169 

 
19.2 
80.8 
 
5.19 
15.9 
24.02 
54.87 

Medications   
Insulin 
Oral Hypoglycemic Agents 

201 
209 

65.3 
67.8 

Either Insulin or Oral hypoglycemic agents 
Both Insulin and Oral Hypoglycemic 
agents 
HgbA1C(%) 
< 7 
7-8 
8-9 
>=9 

202 
106 
 
 
34 
65 
36 
95 
 

65.58 
34.41 
 
 
14.78 
28.26 
15.65 
41.3 
 

 

6.3 Physical measures and behavioral risk factors 

Two Hundred Eighty-Four (91.88%) of the participants have never smoked a cigarette while 

twenty (6.49 %) and four (1.2%) of them were previous and current smokers respectively. Only 

five (1.62%) and only seven (2.27%) of the participants chew chat and drink alcohol 

respectively. Eighty-Nine (28.89%) of the participants claimed that they have a moderate 

exercise for at least 90 minutes per week. Fourteen (4.54%) of the participants were 

seropositive for retroviral infection and all were on ART, eighty-seven of the participants have 

unknown status. The mean BMI of the study participants is 25.9kg/m2 (95% CI, 22.7-28.9).  
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Table 7. Physical measures and behavioral risk factors of Diabetic Kidney Disease in DM 
patients at TASH diabetes clinic, Addis Ababa, Ethiopia, 2021 

Characteristics Frequency (n=308) Percentage (%) 

Smoking status   

Current smoker 4 1.2 

Previous smoker 20 6.49 

Never smoker 284 91.88 

Active Chat Chewing 

Active Alcohol drinker 

5 

7 

1.62 

2.27 

Moderate Physical Exercise at least 30 minutes,  

at least 3 times/week 

Serostatus for RVI 

Positive 

Negative  

Unknown 

89 

 

 

14 

207 

87 

28.89 

 

 

4.54 

67.2 

28.24 

BMI(kg/m2) 

<18.5 

18.5-24.9 

25-29.9 

>=30 

 

9 

125 

126 

48 

 

2.92 

40.58 

40.90 

15.58 

 

6.4 Diabetic Kidney Disease Characteristics.  

Seventy- One (23.05%) of our study participants have Diabetic Kidney Disease. Eight (11.26%) of 

them are with Type 1 DM and Sixty-Three (88.73%) of them are with Type 2 DM. The 

prevalence of DKD among Type 1 and Type 2 DM is 13.55% and 25.3% respectively. Seventy 

(98.59%) of them have DKD by proteinuria criteria and nineteen (26.76%) have DKD by the GFR 

criteria. Eighteen (25.35%) of them have DKD by both proteinuria and GFR criteria. Only one 

Patient has DKD exclusively by GFR criteria- Nonproteinuric DKD. Of the patients with DKD with 

proteinuria criteria, 33 (47.14%) patients have 24-hour urine protein of 30-300mg/24 hours and 

37 (52.85%) patients have 24-hour urine protein of >300mg/24 hours. Fifteen (78.94%) patients 

have GFR in the 30-59ml/min/1.73m2 range and 3 (15.78%) patients have GFR in the 15-

29ml/min/1.73m2 range. Only 1 patient has GFR <15ml/min/1.73m2- ESKD. All the above 

results are confirmed to last more than 03 months. Urinalysis from these 71 patients 

documented were evaluated for obvious signs that can point to other causes of the deranged 

RFTs and 24-hour urine protein. Twenty-eight (9.09%) of patients have proteinuria by dipstick 

but no documented 24-hour urine protein so were not considered as DKD.  
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Figure 2. The prevalence of Diabetic Kidney Disease in DM patients at TASH diabetes clinic, 

Addis Ababa, Ethiopia, 2021 

 

Figure 3. The prevalence of specific group of Diabetic Kidney Disease in DM patients at TASH 

diabetic clinic, Addis Ababa, Ethiopia, 2021.  

Yes-
23.05%

No- 96.95%

Diabetic kidney Disease

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

Overall By GFR Criteria By Proteinuria Criteria

Prevalence of Diabetic Kidney Disease among DM patients 
in Diabetes Clinic In TASH

Prevalence of Diabetic Kidney Disease among DM patients in Diabetes Clinic In TASH
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Table 8. Diabetic Kidney Disease characteristics of DM patients at TASH Diabetes clinic, Addis 
Ababa, Ethiopia, 2021 

Characteristics Frequency (n=308) Percentage (%) 

Proteinuric DKD (24-hour urine protein) 

30-300mg/24 hours 

>300 mg/24 hours 

Proteinuric DKD (Both GFR and 24-hour urine 

Protein) 

Non-Proteinuric DKD (Only GFR Criteria) 

GFR (ml/min/1.73m2) 

30-59 

15-29 

<15 

70 

33 

37 

18 

 

1 

 

15 

3 

1 

22.72 

10.71 

12.01 

5.84 

 

0.32 

 

4.87 

 

6.5 Determinant of diabetic kidney disease 

The strength of association between the independent variables and diabetic kidney disease was 

assessed using bivariate and multivariate logistic regression (Table 5). Based on the p-value of 

the bivariable analysis, eight variables were identified as candidate variables for the 

multivariable analysis. These are sex, occupation, educational status, Type of DM, neuropathy, 

retinopathy, hypertension, and physical exercise. The result of multivariable analysis however 

identified only hypertension and occupation as independent risk factors associated with DKD.  

It was found that participants who had hypertension had 5.53 times higher odds for developing 

DKD compared to the counterparts [AOR= 5.53; 95% CI: 2.51 - 12.21]. Similarly, it was found 

that housewives had 65% lower odds of developing DKD compared to participants with no 

occupation [AOR= 0.35; 95% CI: 0.14 – 0.87]. (Table 5) 
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Table 5. Bivariable and multivariable binary logistic regression analyses results of factors 

associated with DKD among DM patients on follow-up at TASH. 

Variable DKD COR AOR P-value 

 
Yes  
No. (%) 

No  
No. (%)    

Sex      

Male 33 (29.7) 78 (70.3) 1 1  

Female 38 (19.3) 159 (80.7) 0.55 (0.32, 0.95) 0.86 (0.44, 1.68) 0.666 

Occupation   
 

  

Student 2 (13.3) 13 (86.7) 
 
0.31 (0.07, 1.46) 1.73 (0.24,12.46) 0.588 

Government 
employee 11 (22.4) 38 (77.6) 

 
0.58 (0.26, 1.3) 0.67 (0.26, 1.76) 0.421 

Private business 10 (19.2) 43 (80.8) 0.48 (0.21, 1.08) 0.59 (0.23, 1.56) 0.29 

Housewife 11 (14.5) 65 (85.5) 0.34 (0.16, 0.74) 0.35 (0.14, 0.87) 0.024* 

Farmer 1 (50) 1 (50) 
 
2 (0.12, 33.13) 3.97 (0.17,91.16) 0.389 

Other  8 (30.8) 18 (69.2) 1 1  

None  28 (32.2) 59 (67.8) 0.89 (0.35, 2.29) 0.58 (0.2, 1.66) 0.309 

Educational status   

 
  

No formal education 5 (13.5) 32 (86.5) 1 1  

Primary school 18 (29) 44 (71) 2.62 (0.88, 7.79) 2.91 (0.87, 9.79) 0.084 

High school 22 (20.8) 84 (79.2) 1.68 (0.58, 4.8) 1.72 (0.52, 5.73) 0.377 

Diploma 16 (31.3) 35 (68.7) 3.3 (1.09, 10) 2.88 (0.79, 10.51) 0.11 

Degree & above 10 (19.2) 42 (80.8) 1.52 (0.47, 4.9) 2.32 (0.55, 9.67) 0.249 

Type of DM   

 
  

Type1 8 (13.5) 51 (86.5) 1 1  

Type2 63 (25.3) 186 (74.7) 2.21 (0.99, 4.9) 1.12 (0.37, 3.35) 0.84 

Neuropathy   

 
  

No 50 (20.5) 193 (79.5) 1 1  

Yes 21 (32.3) 44 (67.7) 1.8 (0.98, 3.29) 1.42 (0.72, 2.82) 0.311 

Retinopathy   

 
  

No 61 (21.5) 223 (78.5) 1 1  

Yes 10 (41.7) 14 (58.3) 2.56 (1.08, 6.04) 2.19 (0.84, 5.68) 0.107 

Hypertension   

 

  
No 11 (8.4) 120 (91.6) 1 1  
Yes 60 (33.9) 117 (66.1) 5.09 (2.6, 9.94) 5.53 (2.51, 12.21) <0.001* 

Physical exercise   

 

  
Yes 12 (13.5) 77 (86.5) 1 1  
No 59 (26.9) 160 (73.1) 2.16 (1.09, 4.27) 2.06 (0.92, 4.59) 0.079 
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7. Discussion 

The major finding in our study is the high prevalence of Diabetic Kidney Disease in DM patients 

following at Diabetes Clinic at TASH.  

Diabetic kidney disease (DKD) is a complication that occurs in 20–40% of all diabetic patients. In 

the Western world, diabetic nephropathy is the primary single cause of end-stage renal disease 

(ESRD)29. Both type 1 and type 2 diabetes can lead to nephropathy, but, in type 2 diabetes, a 

smaller proportion of patients progress to ESRD. Because of the higher prevalence of type 2 

diabetes, these patients represent more than half of diabetic patients on dialysis30. 

Almost two-thirds of our study participants are females which is consistent with the reported 

proportion of female patients visiting the diabetic clinic of TASH monthly in the monthly clinical 

audits. There are different reports on the predictor role of gender on prevalence of diabetic 

kidney disease with some putting female gender as a predictor for DKD and few others putting 

it as protective. The well-known UKPDS puts female sex as a risk factor for a decreased GFR and 

male sex as a risk factor for microalbuminuria.47 In our study there is no significant correlation 

between gender and DKD.  

Although there is a slightly more proportion of Type 1 DM patients in our study, most (80.8%) 

of our study participants are Type 2, which is consistent with the predominance of Type 2 DM 

among patients with DM. Most of our study participants are older than 50 years of age which is 

consistent with the relatively old population of DM. The other striking finding in our study is 

that 57.02% of Type 2 DM Study participants are on Insulin which is significantly higher than the 

result reported by different studies. The fact that most (54.8%) of our study participants have 

duration of diabetes greater than 10 years may explain this finding as most patients with Type 2 

DM will ultimately require Insulin.  

The prevalence of hypertension among diabetic patients in our study is 57.5% which is 

significantly higher than the estimated prevalence (15.7%) in the general population in the most 

recent national survey. Compared to the US data from the Statistics from the Centers for 

Disease Control and Prevention (CDC) and National Health and Nutritional Examination Survey93 

(NHANES) database which reports prevalence of 73.6%, our result is significantly lower. But the 

result is consistent with a study which was done in 2018 in a referral hospital, in Hosanna, 

Ethiopia which reported a prevalence of 55%.94 The high prevalence of Hypertension among our 

patients underlines the need for vigilant screening and management to prevent associated 

complications. The RAAS blockers are the recommended 1st line anti-hypertensive agents in 

patients with DM because of added benefits. With this regard, 75.14% of our study participants 

with HTN are on RAAS blockers which may signify a room for improvement in the management 

of our patients, although the mean systolic BP and mean diastolic BP in our study participants 
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are 129.6mmhg and 76.7mmhg respectively which may show a relatively target BP Control 

according to the international guidelines.  

The prevalence of dyslipidemia among diabetic patients in our study is 77.6% which is 

comparable to a study done in 2018 in Jimma University (68.1%) in Type 2 DM patients and 

which has a lower mean age of 49.6 compared to our study.95 Mean values for LDL 

(104.4mg/dl), HDL (42.3mg/dl), total cholesterol (155.8mg/dl) and Triglyceride (143.7mg/dl) are 

comparable to other studies and also to the study mentioned above.  

The prevalence of HIV infection in our study, 4.5%, is much higher compared to the current 

national prevalence of 0.9%. The prevalence of overweight or obesity in our study participants, 

56.48%, is comparable to the reported prevalence of 54.8% by CDC.93 Only 40.58% of our study 

participants have a normal BMI which underscores the importance of interventions for the 

control of obesity which has implications in predicting complications and healthy life style in 

patients with DM.   

The prevalence of DKD is high in our study which is 23.05% but relatively lower compared to 

studies by EURODIAB39, UKPDS47, CDC93 which reported prevalence of 33%, 25% and 35% 

respectively. But the aforementioned studies have significantly higher sample size than our 

study. A meta-analysis of 27 studies done on prevalence of Diabetic Kidney Disease in Sub 

Saharan Africa found the prevalence to be 35.3% with a prevalence of 29.7% in eastern Africa.96  

A previous study done in Jimma University found the prevalence of CKD to be 26% in patients 

with either Type 2 DM or Hypertension.90 A systematic review and meta-analysis of 12 studies 

about CKD among diabetes patients in Ethiopia found an estimated prevalence of CKD of 

35.52%.92 Both of the above studies were done in different sample populations.  

One possible explanation for the relatively lower prevalence of DKD in our study is the fact that 

the study is done in Diabetes Clinic in which most patients are appointed every 06 months, 

which makes the probability of picking patients with DKD lower. Another explanation is DKD 

patients prefer visiting renal clinics where they are followed every 03 months to the maximum, 

with even a more frequent appointment, which is evidenced by a pilot observation which 

showed out of 67 patients with DKD attending renal clinic over two weeks, only thirty-four 

(50.74%) visited the Diabetes clinic in the previous 06 months.  

Regarding pattern of DKD, the prevalence of DKD by GFR definition in our study is only 6.16% 

which is significantly lower than the UKPDS data which states a prevalence of 29%.47 The same 

study reported prevalence of proteinuria of 38% compared to our study prevalence of 22.7%. 

But the duration of diabetes in the above study which was at least 15 years and a sample size of 

5000 patients, is significantly higher than our study.  
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The relatively higher prevalence of Diabetic Kidney Disease in our study underscores the 

importance of screening and early recognition of DKD and the institution of the proven 

preventions/treatments including glycemic control, BP control, Initiation of ACEI/ARBS and 

management of dyslipidemia.  

Our study showed a correlation of sex, occupation, educational status, Type of DM, Presence of 

Neuropathy and/or retinopathy, HTN and Physical Exercise with Diabetic Kidney disease. The 

finding is expected for sex, Type of DM, Presence of retinopathy, HTN and Physical exercise as 

demonstrated by most of the aforementioned studies. Our study failed to show any correlation 

of DKD with the other associated risk factors including presence of dyslipidemia, behavioral risk 

factors, BMI status, medication history and the pattern of glycemic control.  

Only the presence of HTN is associated as an independent risk factor associated with CKD in our 

study which is the most mentioned risk factor in all the literatures reviewed. Therefore, 

adhering to guidelines on targets and managements for prevention and treatment of 

hypertension in Diabetic patents is of paramount importance.  
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8. Strength and limitations 

The strength of this study includes being the first of its kind in our hospital.  

The limitations of this study include the fact that most of our patients didn’t have a renal biopsy 

for which to ascertain etiology will be difficult. Other limitations include the relatively small 

sample size, which makes the extrapolation of the study difficult and the retrospective nature 

of the study making it difficult to pick for associations.  

9. Conclusion  

The results of our study show a high prevalence of DKD in Diabetes patients in Diabetes clinic of 

TASH. Our study also confirmed the high prevalence of other CVS risk factors including 

Hypertension, Overweight/Obesity and Dyslipidemia. Hypertension is associated with 

significantly higher risk of developing DKD in patients with DM.  

10. Recommendations 

Based on the findings of our study, we recommend all Diabetic patients to follow healthy life 

style and particularly give emphasis on salt restriction and adherence to treatment of 

Hypertension in addition to Diabetes with an aim of preventing/controlling DKD. 

We also suggest for physicians caring for Diabetes patients to screen patients according to the 

international guidelines and institute appropriate guideline-based prevention and treatment.  

We recommend further research with a relatively larger sample size with prospective design for 

further understanding of prevalence and pattern of DKD and associated risk factors.  
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12. Annex 

1. English Version Questionnaire 

Prevalence and risk factors of Diabetic Kidney Disease among Diabetes patients in 

Tikur Anbessa specialized hospital, Addis Ababa, Ethiopia 

After taking written informed consent and ethical approval, the following data will be retrieved 

by reviewing patient’s charts and interviewing patients. 

A. Sociodemographic factors 

1. Card number (I care) 

2. Age: 

3. Sex:  

a. Male 

b. Female 

4. Occupation: 

a. Student 

b. Government employee 

c. Private business 

d. House wife 

e. Farmer 

f. Other ………. 

5. Marital status 

a. Married 

b. Single 

c. Divorced 

d. Widowed 

6. Monthly income 

a. <1000 Birr 

b. 1000-2000 Birr 

c. 2000-3000 Birr 

d. 3000-4000 Birr 

e. >5000 Birr 

7. Educational status 

a. No formal education 

b. Primary school 

c. High school 

d. Diploma 

e. Degree and above 
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8. Living area 

a. Urban 

b. Rural 

c. Semi urban 

9. Region 

a. AA 

b. Oromiya 

c. Amhara 

d. SNNRP 

e. Tigray 

f. Others……….. 

10. Any 1st degree relative with DM ? 

a. Yes 

b. No 

11. Any 1st degree relative with DKD? 

a. Yes 

b. No 

B. About DM Dx and management 

1. DM 

a. Type 1 

b. Type 2 

2. Duration of DM 

a. Less than a year 

b. 1year – 5years 

c. 5year- 10years 

d. >10 years 

3. Current medications- multiple options can be circled if patient is both on Insulin and oral 

hypoglycemic agents. 

a. Oral Hypoglycemic agents 

b. Insulin 

4. If on oral hypoglycemic agents, types- Multiple options can be circled. 

a. Biguanides 

b. Sulfonylureas 

c. SGLT2 Inhibitors 

d. GLP-2 Antagonists 

5. Any microvascular complications other than Diabetic Nephropathy- Multiple options can 

be circled 

a. Neuropathy 

b. Retinopathy 

6. Any macrovascular complications- Multiple options can be circled 
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a. CAD 

b. PAD 

c. Cerebrovascular Disease 

7. Recent HgbA1C 

8. Average of the last 3 FBS determinations  

C. Comorbidities 

1. Hypertension 

a. Yes 

b. No 

2. If yes to question 1, Duration of hypertension. 

a. < 5 years 

b. 5-10 yrs 

c. > 10 yrs 

3. If yes to question 1-  

a. On Lifestyle modification 

b. On medications plus lifestyle modifications. 

4. If b to question 2, what type of medications. If combination of medications circle 

multiple options.  

a. ACEIs 

b. ARBs 

c. B Blockers 

d. Diuretics 

e. Ca Channel Blockers 

f. Alpha blockers 

5. Recent BP measures on 3 visits.  

6. Dyslipidemia 

a. Yes  

b. No 

7. Recent Lipid Profile 

a. LDL 

b. HDL 

c. TG 

d. Cholesterol  

8. If yes to question 6, management 

a. Life style modifications 

b. Statins plus lifestyle modifications  

9. Calculated estimated ASCVD risk- Life time and 10 years.  

10. BMI… Put the number and tick the interpretation 

a. Underweight 

b. Normal 
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c. Overweight 

d. Obesity 

e. Morbid Obesity 

11. Any other comorbidity. 

D. Diabetic Kidney Disease 

1. Albuminuria 

a. Yes  

b. No 

2. If yes to question 1 

a. 24-hour urine protein 

b. Dipstick 

3. If a to question 2 

a. 30-300mg/24 hrs 

b. >300mg/24 hrs 

4. Recent Creatinine 

5. GFR calculated based on CKD- EPI equation 

a. >60 ml/min/1.73m2 

b. 30-59 ml/min/1.73m2 

c. 15-29 ml/min/1.73m2 

d. <15ml/min/1.73m2 

E. Behavioral Risk Factors 

1. Smoking history 

a. Current 

b. Previous 

c. Never 

2. If a or b to question 1, How many pack years? 

3. Physical exercise at least 30 minutes 3*/week 

a. Yes 

b. No 

4. Chewing chat 

a. Yes 

b. No 

5. Alcohol intake 

a. Yes 

b. No 

6. If yes to question 5 how much bottles of beer (equivalent) per week: 

7. Serostatus for HIV 

a. Positive                           c. Unknown 

b. Negative 
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2. Information Sheet 

Title of Project: Prevalence and Predictors of Diabetic Kidney Disease among 

Diabetes Patients in Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia: 

A Cross Sectional Study 

Name of the Investigator: Amanuel Berhanu (MD) 

My name is Dr._____________________, and I am working with the Diabetic and Renal team. 

You are invited to participate in this study. Before you decide to take part, it is important for you 

to understand why this research is being done and what it involves. Please take time to read/listen 

to the following information carefully. Raise question if there is anything that is not clear. Thank 

you for the time you have spent already. 

Background to the study. 

We would like to see the prevalence of Diabetic Kidney Disease and its predictors in Diabetic 

Patients in our hospital. DKD is an important complication of Diabetes which significantly 

contributes to morbidity and mortality. Data is scarce in these regards. You will be interviewed 

with a prepared questionnaire; your chart will be revised for clinical and laboratory findings.  

Possible harms. There is no harm in participating in this study. 

Benefits. You will not directly benefit from this study. However, the findings of the study may 

help plan for care of patients with DM and for strategic prevention of DKD in such patients. 

Confidentiality. All information which is collected about you during the course of the research 

will be strictly confidential.  

Autonomy. All the information you give us is highly valuable to the study. It is up to you to decide 

whether to take part or not. If you decide to participate, you will be given this information sheet to 

keep and be asked to sign a consent form. Whether you consent or do not consent to be part of the 

study, your rights for care in the health care facility will not be compromised and you can withdraw 

from the study any time. 
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What will happen to the research? The data will be collected over five months period and the 

result will be available in 8 months time, and we hope to disseminate the result publishing it on 

national and/or international journals. 

Who is organizing and funding the research? Research is funded by Addis Ababa University. 

The research will be reviewed by the Institutional Review Board of College of health Sciences, 

Addis Ababa University. 

Thank you in advance! 

PI address: Amanuel Berhanu, MD 

                Internal Medicine Resident at Addis Ababa University 

                 Phone number- 0913593156 

                 e-mail: bireamank@gmail.com 
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3. Informed Consent Form 

Diabetic Kidney Disease is a common cause of morbidity and mortality in diabetic patients. 

Diabetic patients have risk of developing DKD and timely identification and intervention of the 

possible risk factors improves clinical outcomes. This study tries to assess the prevalence and 

possible predictors of DKD in diabetes patients.  The information obtained will be used by policy 

makers and managing physicians for better care of individual patient and the strategic control of 

risk factors. 

For this reason, we kindly request you to participate in the study by responding to the interview, 

and allowing us to review your medical record. We assure you that confidentiality of the 

information obtained is kept. If you have any questions, we will be so happy to entertain them. 

I confirm that I have understood what has been read/what I have read has been clear to me, and I 

have agreed to participate in the study. 

Name___________________ 

Signature________________ 
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4. Investigators Signature Form 

I agree to conduct the study in accordance with the relevant, current protocol and will not 

make changes to the protocol without permission of Department of Internal Medicine, except 

when necessary to protect the safety, rights, or welfare of study participants. I agree to 

personally conduct or supervise this study. I will ensure that the requirements relating to 

obtaining informed consent and Ethics Committee (EC) or Institutional Review Board (IRB) 

review and are met. I agree to maintain adequate and accurate study records and to make 

those records available for inspection by the department or unit heads, hospital administrators, 

and/or other applicable regulatory entities. I also agree to promptly report to the EC/IRB all 

changes to the study and all unanticipated problems involving risks to human subjects or 

others.  I agree to ensure that all staff members involved in the conduct of this study are 

informed about their obligations in meeting the above commitments.  

Principal Investigator: _______________________________  

Signature: __________________                     Date: _____________ 

 

 

 

 
 

 


