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ABSTRACT 

Worldwide, Chronic Kidney Disease (CKD) is a public health problem that is associated with 

adverse outcomes of kidney failure, diseases of the cardiovascular system and untimely 

death. The purpose of this study was to determine the prevalence of chronic kidney disease in 

type 2 diabetes mellitus (DM) patients and to determine kidney staging on the basis of 

estimated glomerular filtration rate (eGFR) values. One hundred and twenty (120) patients 

were recruited for the study (mean age 54.7 ±14.701). This study was a prospective cross 

sectional study among out-patients with Diabetes mellitus in north central Nigeria. A 

validated questionnaire was used to capture socio-demographics. Informed consent was 

obtained from each patient and blood samples were collected in an EDTA vacutainer, after 

which the blood samples were sent to PATHCARE diagnostic center,  to determine the serum 

creatinine and eGFR levels. Most of the subjects were female (75.0%) while only 25.0% 

were males. More than one half(67.5%) of the subjects have Stage I, 21.7% have Stage 2, 

7.5%  were on  Stage 3, 1.7%  on Stage 4 and  1.7% of the subjects have Stage 5 kidney 

disease. The prevalence of CKD among the type 2 Diabetes Mellitus patients studied was 

10.8%. There is a need for studies with larger sample size. Routine eGFR assessment after 3 

months in subjects with eGFR less than 60 mL/min/1.7 m2should be emphazised. 

Keywords: Chronic Kidney disease (CKD), Diabetes mellitus, estimated glomerular filtration rate 

(eGFR). 

INTRODUCTION 

Chronic kidney disease (CKD) is an 

important contributor to morbidity and 

mortality from non-communicable 

diseases, and this disease should be 

actively addressed to meet the United 

Nation's Sustainable Development Goal 

target. This was to reduce premature 

mortality from non-communicable 

diseases by a third by 20301. Worldwide, 

CKD is a public health problem that is 

associated with adverse outcomes of 

kidney failure, diseases of the 

cardiovascular system and untimely 

death2. The causes of CKD that are most 

frequent are diabetic nephropathy, 

hypertension, glomerulonephritis, 

pyelonephritis, polycystic kidney disease, 

obstructive nephropathy and interstitial 

nephritis. Also, CKD can be the final 

outcome of untreated acute kidney injury 

(AKI) that is caused by medicines, 

infections, toxic substances and heavy 

metals including cadmium, lead, mercury 

and chromium3. CKD diagnosis is 

commonly made when the symptoms 

become worsened, or after chance findings 

from screening tests (urinary dipstick or 

blood tests). The best indicator to 

determine overall kidney function is 

estimated Glumerular Filtration Rate 

(eGFR), which is determined either via 

exogenous markers (egiohexol) or 

calculated using equations4. The primary 
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cause of CKD varies by setting, with 

hypertension and diabetes being the most 

common causes5. Overall, the prevalence 

of CKD is high (9·1% of the global 

population) with CKD and its effect on 

cardiovascular disease resulting in 2·6 

million deaths and 35·8 million disability-

adjusted life-years (DALYs), with most 

DALYs attributable to CKD occurring in 

middle and low-middle Socio-

demographic Index (SDI) quintiles. 

Importantly, CKD has continued to rise in 

rank among leading causes of death over 

the 27-year period studied, because of 

ageing and an increasing burden of risk 

factors for CKD (including diabetes and 

hypertension) that, together, contributed to 

more than half the deaths from CKD in 

20176. CKD is associated with an 

increased risk for cardiovascular disease 

mortality and is a risk multiplier in patients 

with hypertension and diabetes7-9. The 

prevalence of CKD is also increasing at a 

more rapid rate in developing countries. 

These differences between the developed 

and the developing countries are due to the 

fact that the burden of CKD is moving 

away from communicable diseases and 

toward chronic NCDs in the developed 

countries of the world. However, in 

developing countries, there is a double 

burden of communicable diseases and 

NCDs. The prevalence of some diseases 

such as obesity, hypertension, and diabetes 

mellitus has increased in the developing 

countries of the world such as Nigeria due 

to many factors10-12. CKD has a huge 

financial burden on families of subjects 

with the medical condition in Nigeria13-14.  

Based on the aforementioned and paucity 

of data on the prevalence of CKD in 

Kwara State. Hence,  there is need to 

conduct a study on the prevalence of CKD 

among patients with type 2 diabetes 

mellitus in Ilorin, Kwara State, Nigeria. 

 

METHOD 

Study design 

This study is a prospective cross sectional 

study among out-patients with Diabetes 

mellitus.  

Study site description 

The study was conducted at General Out 

Patients Department (GOPD) clinic, 

General Hospital, Ilorin, Kwara State. 

General Hospital is located along college 

of education road, opposite Queen 

Elizabeth School, Ilorin.  Ilorin is the state 

capital of Kwara in North-Central, Nigeria. 

The newly remodeled general hospital is a 

500-bedded hospital that was 

commissioned on the 10th of June, 2014. 

Its mandate is to provide primary, 

secondary and tertiary healthcare services.  

Study population: 

Subjects were patients with diabetes 

mellitus attending GOPD. 

Inclusion Criteria 

1. Type 2 DM patients. 

2. Male and female patients above 18 

years of age. 

3. Patients with diabetes mellitus and 

hypertension comorbidities or 

patients with not more than 3 

comorbidities.  

Exclusion Criteria 

1. Type 1 DM patients 

2. <18 years old patients 

3. Emergency patients 

4. Patients with more than 3 

comorbidities  

5. Pregnant women  

 

Sampling Technique 

Convenient sampling method was 

used to enroll eligible patients who 

consented to participate in the 

study. 

Sample size determination 

The minimum sample size of T2DM 

patients attending GOPD, General 

Hospital, Ilorin, was determined by using 

the statistical formula of Fisher as 

described by Araoye, 200315.Thus, the 

sample size for this study was 120 

subjects. 

Data Collection 

Patient recruitment was done at GOPD 

clinic in collaboration with the doctors. All 
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those who met the inclusion criteria were 

selected. Informed consent was obtained 

and patients were counselled appropriately. 

A validated questionnaire was 

administered to obtain all relevant 

information on socio-demographics. With 

the help of a phlebotomist, blood samples 

were collected in an EDTA vacutainer, 

after which blood samples were sent to 

PATHCARE diagnostic center, where 

creatinine levels were calculated and 

eGFR values determined. 

  

Data analysis 

Descriptive analysis was used for 

continuous variables such as age. The 

mean, median, standard deviation and 

range were tabulated. For categorical 

measurements such as gender; the 

frequencies were computed. Data was 

analyzed using the SPSS version 21. P-

value < 0.05 was considered as statistically 

significant.  

 

Ethical consideration  

Ethical approval was obtained from the 

Ministry of Health and General Hospital, 

Ilorin. Any significant change(s) that was 

made to the study, was communicated to 

the ethical committee as appropriate. 

Written and oral consents of the patients 

were sought before enrolment.  

 

RESULTS 

Socio- Demographic Information of 

Subjects 

The mean age of the subjects was 54.7 

±14.701 with the minimum age of 22 years 

while the maximum age was 100 years. 

There were more female subjects 75% 

while only 25% of the subjects were 

males. Majority of the subjects (50.8%) are 

Muslims, while the remaining 49.2%, are 

Christians. The data obtained reveals that 

61.7% of the subjects were Yorubas, 25% 

Igbos and only 13.3% were Hausas. Based 

on Educational Status, 37.5% of the 

subjects have secondary educational status 

while 28.3% have primary education, 

29.2% have the tertiary level and the 

remaining 6% do not have  formal 

educational.. Also, 70% are married, 

23.3% are single while 6.7% of the 

subjects are widowed (Table 1). 

 

Table 1: Socio-Demographic Information of the Subjects 

 

N=120   Frequency (F) Percentage (%) 

Age mean  54.70±14.701   

 

Gender                 Male   30   25 

   Female    90   75 
 

Religion   Islam   61   50.8 

   Christianity  59   49.2 
 

Tribe   Yoruba   74   61.7 

   Igbo   30   25.0 

   Hausa   16   13.3 
 

Educational status Primary   34   28.3 

   Secondary  45   37.5 

   Tertiary   35   29.2 

   Nil    6   5.0 
 

Marital status               Married   84   70.0 

   Single   28   23.3 

   Widowed  8   6.7 
 

 

Table 2 illustrates the kidney staging of the 

subjects using eGFR values. It can be 

deduced that 67.5% of the subjects have 

Stage I, 21.7% have Stage 2, 7.5% have 
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Stage 3, 1.7% have Stage 4 and the 

remaining 1.7% of the subjects have Stage 

5 kidney disease. The eGFR was 

calculated using the Modification of Diet 

in Renal Disease (MDRD) formula. 

 
Table 2: Classification of CKD among type 2 Diabetes Mellitus Patients using eGFR  

 CKD staging 

Based on eGFR level 

(mL/min/1.7m2) 

Observed N Expected N Residual X2 p-value 

 

Stage I:  >90 81 24.0 57.0 185.250 0.000 
 

Stage II: 60-89 26 24.0 2.0   
 

Stage III = 30-59 9 24.0 -15.0 
  

Stage IV = 15-29 2 24.0 -22.0   
 

Stage V = <15 2 24.0 -22.0 

  
Total 120         

Using the MDRD formula  

 

Of 120 patients studied, only 13 had cases 

of CKD with a prevalence of 10.8% as 

shown in Table 3 below. 

 

Table 3: Prevalence of CKD among Type 2 Diabetes Mellitus Patients Studied 

Number of patients 

studied 

Number of patients  

with CKD (Stage III -V) 

Percentage of Patients  

with CKD 

 

120 

 

13 

 

10.8 

   

Prevalence of CKD found   = 10.8% 

 

DISCUSSION 

The ratio of male to female with CKD in 

this study was 1:3. In a review of 

population-based studies on the prevalence 

of CKD it was observed that several 

studies had higher prevalence of CKD in 

females16.In a community-based study on 

kidney disease in Uganda a higher 

prevalence of CKD in the female  was also 

observed17.The fact that men have more 

muscle mass than women, and the 

differences in hormone metabolism and 

glomerular structure are assumed to play a 

role in the differences in prevalence of 

CKD observed between male and female 

gender18.Chronic Kidney Disease (CKD) 

is defined as a chronic condition 

characterized by decreased kidney function 

that is shown by a glomerular filtration 

rate (GFR) that is less than 60 mL/min per 

1.73m2) 4.The prevalence of CKD in 

patients with T2DM was 10.8%. In 

contrast to 25.2% in a study in 16 Health 

Centers of Health Sector in Alcañiz19.Also 

higher in a suburban community in 

Thailand, the estimated prevalence of 

CKD stages 3–5 (eGFR <60 mL/min/1.73 

m2) in T2DM patients was 24.4%20. While 

in Macedonia, 7.5% Subjects was with 

CKD21.Globally, the overall prevalence of 

CKD among T2DM patients varied at 6.0–

39.3%. These discrepancies across 

different settings may be attributed to the 

variations in diagnostic methods used20.In 

a study in Nigeria four of the seven studies 

that used MDRD formula to calculate 

eGFR, the prevalence observed were 

12.3%, 14.2%, 2.5%, and 13.4%.22. T2DM 

patients with CKD were more likely to 

have diabetes-related complications 

including ischaemic heart disease, 

cerebrovascular disease, diabetic 
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retinopathy, and albuminuria than those 

without CKD. Taken together, these 

figures are in line with previous 

nationwide reports in a study in Thailand23. 

Our study delivers previously 

unrecognized data on the prevalence of 

CKD among T2DM in an urban 

community like kwara state 

Due to rapid urbanization and the dramatic 

increase in the elderly population, our 

findings support the well-recognized fact 

that routine surveillance is mandatory to 

prevent the development of End Stage 

Renal Disease (ESRD) and decrease the 

healthcare burden20. This study may also 

contribute to the fact that improving 

diabetes care management and screening 

patients with type 2 DM for CKD will  

prevent the cascade of events leading to 

nephropathy by implementing adequate 

glycemic and blood pressure controls, 

especially in the early stages of CKD24. 

The relatively low prevalence of CKD 

seen amongst T2DM patients attending 

general hospital can be said to be due to 

the fact that the sample size was very 

small, it was not multi-center and the 

duration of time of study was short. 
 

CONCLUSION 

The findings of the study had revealed that 

the prevalence of CKD in T2DM patients 

is 10.8% which is within the range of 

global prevalence. 

 

RECOMMENDATION 

 Further studies are needed to assess the 

utility of integrating the clinical predictive 

factors of CKD among T2DM patients as a 

part of routine diabetes care and call for 

strategic goals and actions upon their 

recognition to reduce the CKD incidence 

or slow CKD progression20. 

 

STUDY LIMITATION 

A major drawback in these studies is that 

the estimated GFR of the subjects who 

were observed to have CKD was only 

assessed once. Ideally, the assessments 

should have been repeated 3 months later 

to find out if the values of the estimated 

GFR were still below 60 mL/min/1.73 m2 

in the subjects with CKD2. 
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