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Abstract. 
Background and Objectives. The prevalence of noncommunicable diseases like chronic kidney disease is on the rise in third-world countries. In Nigeria and most sub-Saharan African countries, there is dearth of community-based studies on prevalence and predictors of chronic kidney disease, prompting us to undertake this study. Materials and Methods. This was a cross-sectional study, aimed at ascertaining the prevalence and predictors of chronic kidney disease (CKD) in a semiurban community in Lagos, Southwest Nigeria. The study’s subjects were recruited from Agbowa community in Ikosi-Ejirin Local Council Development Area of Lagos state. The community was randomly selected. Questionnaires were used to obtain relevant information from the subjects. Body mass index, anthropometric measurements, and other relevant data were also collected. Results. CKD was observed in 30 subjects given prevalence of 7.5% in the community. Nine out of the 30 subjects (30%) with CKD were males, while 21 (70%) subjects were females. The prevalence of CKD was significantly higher in the female population. 28 of the subjects with CKD were in stage 3, while 2 of the subjects with CKD were in stage 4. Age, hypertension, and hyperuricemia were significantly associated with CKD. Using multiple logistic regression analysis, 4 variables predicted CKD in the study population. These were age (P =0.01, OR = 0. 274, CI = 0.102 – 0.739), hypertension (p = 0.011, OR = 0. 320, CI = 0.132 – 0.773), hyperuricemia (p=0.001, OR = 0.195, CI =0.083 – 0.461), and female sex (p = 0.009, OR = 3.775, CI = 1.401 – 10.17). Conclusion. The prevalence of CKD in the population is low compared with other studies from other parts of the country, and the predictors included age, hypertension, hyperuricemia, and female gender. This is the first community-based study in Nigeria to identify hyperuricemia as a risk factor for chronic kidney disease in the country.

1. Introduction
Chronic kidney disease (CKD) is defined by the Kidney Disease: Improving Global Outcome (KDIGO) as kidney damage that has continued for more than 3 months as characterized by structural or functional abnormalities of the kidney, with or without decreased glomerular filtration rate (GFR). It is also defined as GFR < 60mL/min/1.73 m2 for more than 3 months, with or without structural kidney damage. CKD is recognized as a risk factor for cardiovascular disease and is a major public health problem globally [1–3]. It is a disease condition associated with premature mortality, increased healthcare expenditures, and decreased quality of life. The terminal stage of the disease, End-Stage Renal Disease (ESRD), necessitates dialysis or kidney transplantation.
Studies have shown that the prevalence of CKD is rising in developing countries, like Nigeria, when compared with developed countries of the world due to double burden of communicable and non-communicable diseases in developing countries of the world [4]. There is dearth of population-based studies in Nigeria on prevalence of CKD, prompting us to undertake this study in a semiurban community in Lagos, Nigeria.
2. Methodology
The study was a community-based descriptive cross-sectional study. It was carried out in Agbowa, a community in Ikosi-Ejirin Local Council Development Area, Lagos, Nigeria. Agbowa is a semiurban community, located in the outskirt of metropolitan city of Lagos. It is located about 20 km from the major city of Lagos, with a projected population of 12,470 in 2016 based on the 2006 figure of 8,892 from the National Population Census carried out in Nigeria [5]. The community has equal gender distribution and 52% of the population are adults. The study was carried out from September 2016 to December 2016.
2.1. Study Design
The study was a community-based descriptive cross-sectional study.
2.2. Ethical Clearance
Ethical clearance was obtained for the study on prevalence of gout in a semiurban community in Lagos, and data for this study was obtained from the data bank.
2.2.1. Sample Size Determination
The minimum sample size was determined using modified Fisher’s formula:where n is minimum sample size. p is estimated prevalence of the disease (12.3% from a previous study) = 0.123. q= 1-p = 1 – 0.123 = 0.877. d is tolerable sample error (0.05). Z=1.96 (standard normal deviation for 95% confidence interval).
Thus,Thus, a minimum of 165 subjects were to be recruited. However, to make allowance for 10% nonresponders and to increase the scope of the study, the sample size was increased to 400.
2.3. Study Population and Sampling Method
The study population was made up of 25% of adults aged 18 years and above living in the study area during the study period. Thus, a total of 1621 adults were interviewed and 400 subjects were recruited for the study. The inclusion criteria were adults ≥ 18 years who gave informed consent to the study. The exclusion criteria were subjects below 18 years and those who refused to give informed consent.
Systematic sampling technique was used. Ikosi-Ejirin Local Council Development Area (LCDA) was randomly selected by balloting from 37 LCDA in Lagos state. At Ikosi-Ejirin LCDA, the Agbowa community was randomly selected by balloting from the communities in the LCDA. The Agbowa community town hall, which is centrally located, was used as the study centre. Every fourth consenting adult interviewed was included in the study. This was arrived at by dividing the target study population of 1621 adults by the sample size of 400 subjects.
An advocacy visit was paid to the LCDA chairman for permission to carry out the study. Permission was also obtained from the traditional ruler of the community, ward leaders, and village heads. Awareness for the study was created through town criers as well as mosque and church announcements.
Ten research assistants were trained to assist in the study. These assistants were paramedics and nurses working in the community. They had good command of both English as well as Yoruba languages. The training included basic methods of taking anthropometric measurements, blood pressure check, and completion of questionnaires. The sampling technique and other protocols were emphasized. The researchers made sure that all assistants adhered to protocol. A researcher-administered questionnaire was completed per subject.
2.4. Anthropometry and Blood-Pressure Measurement
The blood pressure of the subjects was measured thrice after sitting for about 5 minutes. The three readings were taken at 2-minute intervals. The average reading for the last two was then recorded. A stadiometer was used to measure the height in centimeters. The weight of the subjects was measured in kilograms, using a weighing scale. The BMI was then calculated from the height and weight measured.
2.5. Laboratory Investigation
Investigations performed included serum electrolyte, urea and creatinine, fasting blood sugar, serum uric acid, and fasting lipid profile. The biochemical analysis was carried out in the chemical pathology laboratory of Lagos state’s University Teaching Hospital Lagos, with the exception of the fasting blood sugar, which was carried out at the site using a glucometer. Estimated GFR was calculated from serum creatinine using the CKD-EPI collaboration equation.
2.6. Definition of Terms
2.6.1. Hypertension
Subjects having systolic blood pressure of 140 mmHg and above or diastolic blood pressure of 90 mmHg and above or who had normal blood pressure but were pharmacologically treated for hypertension were categorized as hypertensive subjects [6, 7].
2.6.2. Diabetes Mellitus
A history of previously known diabetes or a fasting plasma glucose of 126 mg/dL or more, and impaired fasting glucose defined as fasting plasma glucose of 100–125 mg/dL or a random blood glucose of 180 mg/dL or higher, was classified as diabetes mellitus, and impaired glucose tolerance was defined as random blood glucose between 140 and 180 mg/dL [8].
2.6.3. Waist Circumference
WC was measured using a nonstretchable fiber measuring tape. The participants were asked to stand erect in a relaxed position with both feet together on a flat surface; one layer of clothing was allowed. It was measured to the nearest 0.5 cm at the high point of the iliac crest at minimal respiration [9].
2.6.4. BMI
BMI was measured with the WHO classification [9] as follows: underweight BMI below 18.5 kg/m2, normal weight 18.5–24.9 kg/m2, and overweight BMI 25–29.9 kg/m2. BMI of 30–34.9 kg/m2 defines class I obesity, BMI of 35–39.9 kg/m2 defines class II obesity, and BMI of 40 kg/m2 and above was used to define class III obesity.
2.6.5. Chronic Kidney Disease
This is defined as creatinine clearance or GFR <60 mL/min/1.73 m2 [1].
CKD-EPI collaboration creatinine equation [10] iswhere were Scr is serum creatinine in mg/dL, κ is 0.7 for females and 0.9 for males, α is -0.329 for females and -0.411 for males, min indicates the minimum of Scr/κ or 1, and max indicates the maximum of Scr/κ or 1.
2.7. Data Analysis
Data obtained were entered using EpiData Software Version 3.1 (EpiData Association, Odense, Denmark), while analysis was carried out using SPSS Version 17.0 (SPSS Inc., Chicago, Illinois, USA). Relevant means and standard deviation were calculated for continuous variables. Findings were presented using relevant frequency tables and appropriate charts.  Bivariate logistic regression was used to determine factors associated with chronic kidney disease. Odds ratio (OR) and confidence intervals (CI) were determined. P value less than 0.05 was regarded as being statistically significant.
3. Results
3.1. Sociodemographic Characteristics of the Respondents
A total of 400 subjects were recruited for this study. There were 179 (44.75%) male and 221 (55.25%) female participants. The male : female ratio was 1:1.2. This was not statistically significant. The age range of the subjects was 18-88 years. Mean age was 46.5±16.0 years. Subjects in the age range of 36-45 years constituted majority of the study population (121 subjects, 30.25%), while those aged above 75 years constituted the minority (23 subjects, 5.75%). There was no statistically significant difference between the mean ages of male and female subjects (t=1.822, p=0.069). Majority of the participants were traders, artisans, and farmers, while 60 subjects (15%) were unemployed. Most of the subjects had formal education. See Table 1 for more details.
Table 1: Sociodemographic characteristics of the subjects.
	

	Characteristics 	Number (N) 	Percentage (%) 
	

	Sex	Male	179	44.7
	Female	221	55.3
	

	Age range (years)	≤25	39	9.7
	26 – 35	50	12.5
	36 – 45	121	30.2
	46 – 55	81	20.3
	56 – 65	48	12.0
	66 – 75	38	9.5
	>75	23	5.8
	

	Marital status	Single	75	18.8
	Married	297	74.2
	Divorced/Separated	6	1.5
	Widow/widower	22	5.5
	

	Religion	Islam	164	41.0
	Christianity	228	57.0
	Others	8	2.0
	

	Postmenopausal (n=221)	Yes	73	33.0
	No	148	67.0
	

	Education	No formal education	65	16.3
	Primary level	121	30.2
	Secondary level	177	44.3
	Tertiary level	37	9.2
	

	Occupation	Trader	126	31.5
	Artisan	102	25.5
	Clerical officers	6	1.5
	Professionals	22	5.5
	Clergy	8	2.0
	Farming	65	16.2
	Unemployed	60	15.0
	Retired	9	2.3
	Student	2	0.5
	



3.2. Blood Pressure, Blood Glucose, and Obesity in the Community
152 of the subjects (38%) had hypertension, and 19 (7.75%) had diabetes mellitus. 64 subjects (16%) had obesity. See Figure 1.




	
	
		
			
		
		
			
		
		
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
		
		
			
		
		
			
		
		
			
		
		
			
				
		
			
				
		
			
				
		
			
				
		
			
				
		
			
				
	


Figure 1: Prevalence of some medical condition in the community.


3.3. Prevalence of CKD
The prevalence of CKD in the population is 7.5% (30 subjects). 9 (30%) of the subjects were males, while 21 (70%) subjects were females. The prevalence of CKD was significantly higher in the female population. 28 of the subjects with CKD were in stage 3, while 2 of the subjects with CKD were in stage 4. None of the subjects was in stage 5 (Figures 2 and 3).




	
	
		
		
			
		
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
		
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
		
		
			
		
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
		
		
			
		
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
		
		
			
		
	


Figure 2: Relative prevalence of moderate-to-severe CKD among males and females.






	
	
		
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
			
			
				
			
			
				
			
				
			
			
				
		
	


Figure 3: Relative prevalence of moderate-to-severe stages of CKD in the community.


3.4. Predictors of CKD
Bivariate logistic analysis was used to determine the relationship of CKD to other variables. Age, hypertension, and hyperuricemia were significantly associated with obesity (Table 2).
Table 2: Bivariate analysis of factors associated with CKD.
	

	Variable 	p-value 	Odds ratio	Confidence interval
	

	Age >45 years	0.01	0.274	0.102 – 0.739
	Hypertension	0.011	3.320	0.132 – 0.773
	Hyperuricemia	0.001	0.195	0.083 – 0.461
	Female sex	0.009	3.775	1.401 – 10.17
	



4. Discussion
CKD prevalence is noted to be on the increase in sub-Saharan African countries and other countries of the world. It is estimated that about 10% of the world population is affected by CKD [4]. There is increased cardiovascular mortality in subjects with CKD as well as loss of disability-adjusted life years. In low- and middle-income countries of the world, there is absence of kidney registries, making it difficult to ascertain the true burden of CKD. The increase in prevalence of diabetes mellitus, obesity, aging, and hypertension is attributed to be responsible for the increase in prevalence of CKD globally. A good majority of the subjects that receive treatment for CKD are in the developed countries of the world. There is a high mortality rate in subjects with CKD in low- and middle-income countries due to the fact that they cannot afford the cost of renal replacement therapy due to lack of access to universal healthcare and prevailing poverty [11, 12].
The prevalence of CKD in the semiurban community was 7.5%. The males constituted 30% of the subjects, while females constituted 70%. The prevalence of CKD observed in this study is lower than the prevalence observed in a previous community-based study that also used the CKD-EPI creatinine equation in estimating the prevalence of CKD in another location in Nigeria [13]. The prevalence of CKD observed in the study was 11.4%. The lower prevalence observed in this study may be due to the fact that the number of subjects that were recruited for the study was lower (400 subjects) than the number of subjects that took part in the latter other study (1941).
The prevalence of CKD observed is also much lower than that obtained in 2 community-based studies on CKD which used the Cockcroft–Gault (CG) formula in estimating the prevalence of CKD [14, 15]. This may be explained by the fact that the CG formula has been shown to overestimate moderate-to-severe stages of CKD and is less reliable in estimating the glomerular filtration rate when compared to the CKD-EPI creatinine equation [4].
The prevalence is also lower when compared with previous community-based studies on CKD [16–18] in 3 other locations in Nigeria, which used the 4-parameter MDRD equation in estimating the prevalence of CKD. The CKD-EPI creatinine equation is slightly better than the MDRD equation in estimating the GFR; however, this reason may not be enough for the differences observed. The difference in dietary habits, due to difference in ethnicity, may also be a contributory factor.
The prevalence of CKD is much higher in the female population when compared with the males. This finding is in keeping with other population-based studies on prevalence of CKD in other locations in Nigeria, which showed that the prevalence of CKD is higher in females [4]. Similar observations were also made from several other studies [4, 19, 20]. The difference in glomerular structure and hormone metabolism and the fact that females have less muscle mass than males are believed to play a major role in the differences in prevalence of CKD between female and male gender[10, 21].
Using multiple logistic regression analysis, 4 variables predicted CKD in the study population. These were age, hypertension, hyperuricemia, and female gender. Age and hypertension had been identified previously as risk factors of CKD in community-based studies on prevalence of CKD in Nigeria [14, 18]. Female gender was identified as risk factor for CKD in one of the studies [14]. None of the earlier community-based studies in Nigeria identified hyperuricemia as risk factor. However, a systematic review and meta-analysis based on observational cohort studies involving 13 studies carried out in other parts of the globe showed that hyperuricemia is a risk factor for CKD [22].
5. Conclusion
The study showed that the prevalence of CKD in Ikosi-Ejirin LCDA was 7. 5%. This is lower than the other results obtained from earlier community-based studies carried out in Nigeria. The prevalence of CKD was higher in the female gender as previously observed in earlier community-based studies. The study also showed that CKD is associated with age, hypertension, hyperuricemia, and female gender.
The preventive strategies to stem the tide of CKD should involve identifying those at risk of developing CKD; educating the population on how to prevent kidney disease; promoting the awareness among healthcare providers, general public, local government, state government, and federal government policy-makers on health; modifying lifestyle suitable for susceptible individuals; and providing needed facilities in primary, secondary, and tertiary hospitals in the country for detecting early stage of CKD [23].
6. Limitations
The sample size for this study was small, and also the estimation of GFR using CKD-EPI creatinine equation should have been repeated 3 months later in keeping with the K/DOQI practice guidelines.
Data Availability
The data for this paper are always available whenever needed.
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