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ABSTRACT

Despite the high mortality and financial burden associated with Chronic Kidney Disease (CKD) in Nigeria,
gaps still exist on the epidemiology and management of this non-communicable disease in the country. This
study sought to estimate the prevalence of CKD and its distribution in Nigeria using a Systematic Review and
Meta-analysis of community-based studies that were conducted across the six geopolitical zones of the country.
The study employed global best standards and practices in conducting systematic review and meta-analysis.
This involved drafting and registration of the work into PROSPERO which was which was reviewed and
assigned the registration number: CRD42023441374; adherence to acceptable research philosophies, and use
of the PRISMA Framework for identification, screening and selection of quality studies included in the review.
The PECO question was raised to guide the study and search for key words while Zotero software was used to
manage information that was transferred to Excel sheet (data extraction) before data analysis was done with
Medcal Software version 20.009. A total of ten (10) studies that meet the inclusion criteria set in the protocol
were used for the meta-regression. Seven thousand and ten (7,010) individuals formed the sample size for the
study from the 10 selected articles across the six geopolitical zones of Nigeria. Test for heterogeneity was
conducted using the Cochrane’s Q while test for publication bias was conducted using the Eggers and Begg’s
test. Result showed that there was significant heterogeneity among the studies across the six geopolitical zones
of the nation (P = 0.0001) despite low publication bias noted among the studies (P = 0.8510). This informed the
use of the random effect model for the estimation of the pooled prevalence of CKD in Nigeria. The prevalence
of CKD in Nigeria was found to be 15.432% (95% CI: 12.291% to 18.860%) which translates to 17,811,828
(95% CI: 14,186,442 to 21,768,473) Nigerians living with the condition. There is therefore an urgent need to
scale up public health efforts such as health education and awareness creation against risk factors of the disease,
health system strengthening, and innovations needed to manage the high burden of CKD in Nigeria.

Key Words: Chronic Kidney Disease, Pooled Prevalence, Systematic Review and Meta-analysis, Nigeria,
Health Systems Strengthening

INTRODUCTION
Chronic kidney disease (CKD) is defined as an estimated glomerular filtration rate (eGFR) less than 60 ml/
min/1.73 m? for > 3months and/or a urinary albumin to creatinine ratio (ACR) greater than or equal to 30 mg/g

(Levey et al., 2007; Lv & Zhang, 2019), is a significant source of concern in medical practice that has been
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recognized as one of the major silent killers responsible for deterioration in health of populations in the 21%

century (Kovesdy, 2022).

Globally, the prevalence of chronic kidney disease is 13.4% (Lv & Zhnage, 2019) and from 1990 — 2017, an
estimated 697.5 million cases and 1.2 million deaths due to CKD have been reported (Carney, 2020). Over this
period, there has been a 41.5% rise in CKD globally and the condition accounted for 35.8 million DALYS
(Carney, 2020). Hill et al. (2016) in their meta-analysis of the global prevalence of CKD recorded a prevalence
of 11 — 13% with most of the cases in stage 3. In Sub-Saharan Africa, Stanifer et al. (2014) reported a prevalence
of 13.9% (95% CI 12.2 -15.7). In Africa, Kaze et al. (2018) estimated a prevalence of 15.8% (95% CI 12.1 -
19.9) for CKD stages 1-5, and 4.6 (3.3 — 6.1) for CKD stages 3-5. High risk populations such as those with
HIV/AIDS, hypertension, and diabetes have higher prevalence of CKD in the study. Estimates from previous
community-based studies in Nigeria revealed that the prevalence of CKD ranges from 7.8% in Yenagoa,
Bayelsa State (Egbi et al., 2014) to 24.3% in Kumbotso, Kano State (Nalado et al., 2016).

CKD affects individuals who are mostly in their productive age, between the 4" - 51" decade of life when they
should contribute to their families and the society. Ajayi et al. (2016), opined that a vicious cycle of poverty is
established as those who should keep the economy viable and productive are the once affected by the chronic
condition and therefore make them reliant on family members and friends for care and financial support. A
common problem with majority of cases is late presentation when little or nothing can be done, and this is
affirmed by Adejumo et al. (2016) who noted that patients with CKD in Nigeria often present late with
associated poor prognosis and management outcome. Majority of affected persons are often not able to afford
payment for renal replacement therapy and even amongst those who start renal replacement therapy such as
dialysis, the sustenance of care is often a problem while those with end stage renal failure who needs kidney
transplants as a definitive management procedure often do not have the funds for such procedure and even when
they struggle to get such funds to carry out the procedure, they still face the challenge in post-operation
management with immunosuppressant medications and follow up (Bamgboye, 2003; Ajayi et al., 2016). The
cumulative effect of these challenges are higher mortality rates from the condition and according to Odubanjo
et al. (2011) the mortality rate from CKD is 40 -50% which is a cause of premature death among affected

populations in Nigeria.

Studies have revealed the various non-modifiable and modifiable factors implicated with CKD. According to
the World Kidney Day (2015), age plays an important role with a higher prevalence among individuals aged 65
to 74 years, more prevalent among females compared to males, those with family history and certain genetic
make-up. The review noted that there is a significant burden of CKD in sub-Saharan Africa, Oceania, and Latin
America, but a relatively lower burden in South and East Asia, Central and Eastern Europe, Australia, and
Western Europe than expected (Carney, 2020). Kiberd & Class (2002) noted that African descendants are at
increased risk for CKD and progression to end-stage renal disease (ESRD). The modifiable factors are
predominantly linked with non-communicable diseases like uncontrolled hypertension and diabetes (Olatise,
2016) that are due to risk factors like sedentary lifestyle, lack of exercise, poor feeding practices and obesity

(Kazancioglu, 2013). Adoption of western lifestyles, changes in the environment, rapid urbanization (Darr,
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2007) and increasing use and consumption of nephrotoxins from some herbal concoction and use of bleaching
creams and soaps (Luyckx et al., 2017) have all been associated with CKD. Communicable or infectious
conditions associated with CKD are HIV/AIDs and Hepatitis C (Kazancioglu, 2013; Stanifer et al., 2014;
Luyckx et al., 2017) and these risk factors are preventable through awareness creation and promotion of healthy
behaviors. In recent times, Africa faces a dual burden of diseases involving high prevalence of communicable
and non-communicable disease (Agyei-Mensah et al., 2010) with some communicable diseases causally linked
to specific non-communicable diseases (Dimie & Onyemlukwe, 2009). On the overall, interplay of non-
modifiable and modifiable factors has been linked to a consequential rise in the number of people affected by
CKD in Africa (Naicker, 2010).

The Africa continent is faced with dual condition of being exposed to both communicable and non-
communicable diseases. For CKD, which is a non-communicable disease, prevention should be the goal.
Howbeit, timely diagnosis is of paramount importance as health systems may not be able to provide the needed
renal replacement therapy when the condition is in the late stage (Kent et al., 2015). Timely diagnosis of CKD
at the early stage is therefore important to ensure improved treatment outcomes when such treatments are
initiated early. Doolan et al. (1962) noted that the diagnosis of CKD is based on laboratory investigation and
estimation of the glomerular filtration rate (GFR) from filtration marker such as serum creatinine or cystatin C,
using various formulas, or by testing the urine for presence of albumin or protein (or a combination of
these). The limitations of CL.r and inulin clearance inspired researchers to seek for formulas needed to estimate
the GFR often described as the estimated glomerular filtration rate (eGFR) (Levey et al., 2003). Currently, there
formulas are often employed in the estimation of GFR and this include: the Cockcroft-Gault (C-G) (Cockcroft
and Gault, 1976) and the modification of diet in renal disease (MDRD) (Levey et al., 2000) and CKD
Epidemiology formula (Levey et al., 2009). Based on these formulas, CKD is defined as:

Creatinine clearance or GFR <60 mL/min/1.73 m? (Zhang et al., 2008).
These formulas are shown below:
Cockcroft-Gault

Creatinine clearance (mL/min) = (140—age)/(serum creatinine) x (weight/72) x (0.85 if female) (Cockcroft &
Gault, 1976). Where: Serum creatinine is measured in mg/dL, age in years, weight in kg, and GFR is expressed

as mL/min.
Simplified (four-variable) MDRD equation

GFR (mL/min/1.73 m?) = 186.3 x (serum creatinine) — 1.154 x (age) — 0.203 x (0.742 if female) x (1.21 if
black) (Levey et al., 1999) where: Serum creatinine is measured in mg/dL, age in years, and GFR is in
mL/min/1.73 m2,
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CKD-EPI formula

GFR =141 x min (Scr/k, 1) axmax (Scr/x, 1) —1.209x0.993 agex1.018 (if female) x 1.159 (if black) (Levey et
al., 2009). Where: where Scr is serum creatinine in mg/dL, k is 0.7 for females and 0.9 for males, a is —0.329
for females and —0.411 for males, min indicates the minimum of Scr/k or 1, and max indicates the maximum of

Scr/k or 1. GFR is expressed as mL/min/1.73 m?,

Following diagnosis, timely management that aims at reducing the progression of the disease to end stage is
highly needed. Primary prevention interventions include lifestyle modifications to reduce risk factors such as
hypertension and diabetes and this can be achieved through weight reduction, restriction of salt intake and
consumption of high amounts of fruits and vegetables (Lindstrom et al., 2003; Molich et al., 2003; Appel et al.,
2003)

Secondary prevention to limit deterioration of the condition among established CKD patients involves mainly
the control of hypertension (Appel et al., 2003; Olatise, 2016) with a target blood pressure of <130/80mmHg in
the absence of diabetes and proteinuria > 1g in 24hours urinalysis while a blood pressure target of
<125/75mmHg in the presence of diabetes and proteinuria of >1g over 24hours is recommended based on
clinical evidence (Klahr et al., 1994; Schrier et al., 2000; Bakris et al., 2000).

Medications identified to be effective in blood pressure control for CKD patients are Angiotensin —Converting
Enzyme (ACE) or angiotensin -2-receptor blockers (Remuzzi et al., 2002; Hilgers et al., 2004). Tight glycemic
control should target glycated haemoglobin of around 7% (The Diabetes Control and Complications Trial, 1995;
Adler et al., 2003) using sodium-glucose transporter 2 inhibitors such as Canagliflozin (Saisho, 2020) while
statins (hydroxy methylglutaryl co-enzyme A reductase inhibitors) have shown potentials of renoprotective
effect among CKD patients (Zoja et al., 2002). Multi-drug therapy with ACE inhibitors, statins and other
cardioprotective agents such as aspirin and antioxidants have shown to result to an 80% decline in
cardiovascular events (Wald & Law, 2003).

Tertiary prevention aimed at rehabilitation of patients with end stage renal disease characterised by very poor
renal function manifesting as severe metabolic acidosis, hyperkalemia and encephalopathy may require timely
implementation of renal replacement therapy such as dialysis. For situation where funding is available, kidney

transplant is the definitive management option for end stage disease (Olatise, 2016).

Because of the high morbidity, mortality, and economic implication of CKD during renal replacement therapy
and other care, prevention of the disease should be the goal. This can be achieved through awareness creation
to the general public on risk factors like nephrotoxins (herbal medications, bleaching creams and NSAIDS)
associated with the condition, avoidance of high salt intake, weight reduction through proper diet and exercise
(Luyckx et al., 2017). Furthermore, high risk populations can be subjected to screening for CKD as practiced
in developed nations like Japan. There is also a high need for improvement in lifestyle and avoidance of risky
sexual behaviors that increases the prevalence of HIV and HBV which are causally linked with CKD (Stabifer
et al., 2016; Kaze et al., 2018). In Nigeria and most low- and middle-income countries, payment for healthcare

services including CKD management is through out-of-pocket payments (Dodd et al., 2018) which can be
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impoverishing and therefore calls for an investigation into the prevalence of the disease in order to make

evidence-based decision and program design to address the condition across Nigeria.

To what extent are Nigerians affected by CKD and how many Nigerians in the various geopolitical zones
currently suffer from CKD is poorly established. This study there seeks to determine the epidemiology of CKD

in Nigeria.

METHOD

Study Protocol

The use of the best research design is central to obtaining the right data and conducting quality research to make
valid conclusions (Toledo-Pereyra, 2012). For this study, a systematic review and meta-analysis of the
prevalence of chronic kidney disease in Nigeria was done. This involved the collection of secondary data from
a wide range of databases which is based on the laid down principles in the conduct of meta-analysis (White
and Schmidt, 2005). This study was pre-planned and carried out in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA). The guideline is evidenced based and makes
systematic reviews and meta-analysis reproducible and of high quality. This framework which consists of 27
items and a 4-phase diagram for identification, screening and selection of articles that meets the inclusion
criteria. was  used. Attached is the link to the PRISMA  Guideline  used:

https://jamanetwork.com/journals/jamasurgery/article-

abstract/2778468#:~:text=1n%20summary%2C%20the%20PRISMA%20quidelines,review%20t0%20journals

%20and%?20readers. All the elements that make the review to be of high standard were adhered to. Prior to this

review, our team drafted and registered the protocol for this work with PROSPERO (International prospective
register of systematic review). The PROSPERO number for this review is: CRD42023441374. In this protocol,
our team ensured that the study outcome that was measured, inclusive and exclusive criteria of studies are all
stated. The outcome of interest measured in this meta-analysis was the prevalence of chronic kidney disease in
Nigeria. Subgroup analysis to understand the distribution of CKD across Nigeria was done also done as stated

in the protocol.
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Search Strategy

The overall aim of this study was to determine the pooled prevalence of CKD in Nigeria. Articles were retrieved
from two major databases (PubMed and Science Direct) and a registry on chronic kidney disease (Tropical
Journal on Nephrology). The Population (P), Exposure (E), Comparator (C) and Outcome(s) (O) simply referred
to as PECO question was designed to obtain key words in the study (Morgan et al., 2018). This include
prevalence, incidence, chronic kidney disease, chronic kidney failure and Nigeria or Nigerian. Thereafter,
advance search was done in PubMed and EBSCO host using the medical subject heading (MESH). The key
terms used were “Prevalence” or “Incidence AND “Chronic kidney disease” or “Chronic kidney failure” and
Nigeria. Boolean operators were used in the advance search to streamline articles relevant for this study. The
search was done on the 24" to 27" of June 2023 using the three search engines earlier mentioned (PubMed,
Science Direct, and Africa Journal Online). A manual search was also done, and two related literatures were
identified and added into the review. The search resulted in a total of seven thousand five hundred and thirteen
(7,513) articles being retrieved. Furthermore, a total of one thousand three hundred and eighty six (1386) were
finally screened using title and abstract before it got to the final stage in the identification, screening and
selection process for the meta-analysis. Ten (10) articles were finally included in the meta-analysis based on

attainment of the predefined inclusion and exclusion criteria that were set in the study protocol.

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria for this systematic review are presented are:
Inclusion Criteria:

- Study Location: Community based studies conducted in Nigeria

- Study Outcome: Studies with a defined sample size and clearly stated number of person with CKD
and/or prevalence of CKD.

- Measurement of CKD: Studies that measured CKD using the Cockcroft-Gault formula, Modification
of Diet in Renal Disease formula and CKD EPI Formula.

- Language: Studies published in English Language alone

- Age: Studies that capture individuals who are 18years and above.
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The exclusion criteria for the study include:
- Study Location: Hospital based studies and studies conducted outside Nigeria

- Study Outcome: Studies without clearly defined sample size and result that shows the number of person
with CKD and/or prevalence of CKD.

- Measurement of CKD: Studies that measured CKD using other formulas apart from the globally

accepted three formulas stated earlier.

- Language: Studies published in other language like Russia, China, Arabic and others which are non-

English Language.

- Age: Studies that deals with paediatric population with individuals who are less than 18years.

Screening and Study Selection

The ability of a research to screen and select the right studies for meta-analysis is key to successful synthesis of
evidence (Deakin University, 2022) and according to Waffenschmidt et al. (2019), screening refer to the
stringent measures that are employed during the selection of articles for transparency and quality review. This
could be single screening or the conventional double screening method involving the researcher and another
reviewer which is the preferred method employed for this study.

For systematic research and meta-analysis, the Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) is recommended (Pages et al., 2021). For the purpose of this study, the PRISMA was used
at various steps - identification of database base and registries for the study, removal of duplicate articles
identified from the two database and one registry, screening articles based on inclusion and exclusion criteria,
retrieving articles included in the study and final selection and use of quality articles for the meta-analysis

(Page et al., 2021). This is shown with figure 1 below.
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Identification of Studies via Databases, Nephrology Register and Manual Search

Records identified from: Records removed before
I Databases (n = 7,473) screening:
g PubMed (n = 866 ) Duplicate records removed
38 Science Direct (n = 6607) R (n = 2460)
= Register and Manual " Records marked as ineligible by
5 Sear_ch (n =40) automation tools (n = 3607)
= Tropical Journal of Records removed for other
Nephrology (n = 38) reasons (n = 60)
Manual Search (n = 2)
\ 4
Records screened Records excluded
—>
(n =1386) (n =1308)
\ 4
Reports sought for retrieval .| Reports not retrieved
= (n=78) 1 (n=1)
'c
(]
e
8 v
Reports assessed for eligibility | Reports excluded:
(n=77) »] <18years (n = 16)
Non-community-based studies (n = 12)
Non-Nigeria Studies (n = 5)
Presence of co-morbidity (n = 20)
Poor Quality Studies due to method of
CKD measurement and outcome of the
study (n=14)
v
3 Studies included in review
= (n=10)
S Reports included in meta-analysis
£ (n=10)

Figurel: PRISMA Diagram for the Prevalence of CKD in Nigeria

Data Extraction

After importing the studies into Zotero software where non-related and duplicate articles was removed, an Excel
spread sheet was created and used to extract data included in the study (Godino, 2023). This was done using
predefined criteria which include studies within Nigeria and written in English Language, community-based
prevalence studies on CKD, and quality journals that made use of the Cockcroft-Gault formula, Modification
for Diet in Renal Disease and CKD Epidemiology formula to estimates the prevalence of CKD in Nigeria. This

approached was employed successfully in a similar study by Chukwuonye et al. (2022).
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Data analysis

Following the selection of quality articles, data obtained were analysed based on the study objectives which
involves the determination of the prevalence of CKD in Nigeria and the regional distribution of the disease
across Nigeria. The Medcal Software Windows version 20.009 was used to carry out the data analysis. Test for
heterogeneity was conducted using the Cochrane’s Q while test for publication bias was conducted using the
Begg’s and Eggers test to determine which model to adopt for the estimation (fixed effect or random effect

model). To assess publication bias, the funnel plot was done and included in the study results.

RESULT

A total of ten (10) mostly high-quality articles were included into the meta-regression. Two studies each that
were community based were included from the South-South, South-West, South East and North Central region
of Nigeria while only a single article (community based) was identified and included for North West and North

East Nigeria.

The meta-regression result for the ten (10) selected studies are shown in Table 1 & 2 and Figure 1 and 2. Table
I was the overall pooled prevalence for CKD in Nigeria while Table 2 is the geopolitical (regional) distribution

of CKD in Nigeria.

Table 1: Prevalence of Chronic Kidney Disease in Nigeria

Study Sample size | Proportion (%) 95% ClI Weight (%)
Fixed | Random
Okoye et al., 2011 476 24.370 | 20.577 to 28.484 6.79 10.05
Olatise, 2011 423 16.548 @ 13.133to 20.440 6.04 9.93
Ulasi et al., 2013 1941 11.386 @ 10.006 to 12.883 @ 27.66 10.85
Oluyombo et al., 2013 468 18.803 | 15.363 t0 22.644 6.68 10.04
Egbi et al., 2014 179 7.821 4.342 t0 12.775 2.56 8.66
Nalado et al., 2016 480 24.375 | 20.598 to 28.471 6.85 10.06
Oluyombo et al., 2017 1084 14.207  12.1821t0 16.428 @ 15.46 10.64
Okwuonu et al., 2017 328 7.622 ¢ 4.993t0 11.046 4.69 9.63
Sulaiman et al., 2019 278 20.504 | 15.915to 25.733 3.97 9.40
Olarenwaju et al., 2020 1353 11.973  10.2911t0 13.823 @ 19.29 10.73
Total (fixed effects) 7010 14.356 : 13.544t0 15.198 | 100.00 100.00
Total (random effects) 7010 15.432  12.291t0 18.860 : 100.00 100.00

Table 1 above shows the prevalence of CKD in Nigeria. A pool prevalence of 15.432% (12.291 — 18.860%)

was estimated during the study period. This translates to 17,811,828 (14,186,442 — 21,768,473) adult Nigerians
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18years and above. The highest prevalence of 24.375% was noted in 2016 in Kano (Nalado et al., 2016) while

the least prevalence of 7.622% was noted in Umuahia in 2017 (Okwuonu et al., 2017).

Okoye et al., 2011
Olatise, 2011

Ulasi et al., 2013
Oluyombo et al., 2013
Egbi et al., 2014
Nalado et al., 2016
Oluyombo et al., 2017
Okwuonu et al., 2017
Sulaiman et al., 2019

Olarenwaju et al., 2020

Total (fixed effects)

Total (random effects)
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Figure 1: Forest Plot of the Prevalence of Chronic Kidney Disease in Nigeria

Figure 1 is the forest plot of the 10 studies analysed across the six geopolitical zones of Nigeria with the various

effects of the studies shown by the proportion of the plot size. 15.432% (12.291 — 18.860%) prevalence of CKD

was estimated from the meta-analysis.
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Table 2: Test for heterogeneity

Q 123.2770

DF 9

Significance level P < 0.0001

12 (inconsistency) 92.70%

95% ClI for 12 88.63 t0 95.31

Table 2 shows the test of heterogeneity of the studies. At 95% Confidence Interval, 12 = 92.70% and P 0.0001.
This shows a high and statistically significant heterogeneity across the studies. This informed the use of the
random effect model for the estimation of the prevalence of CKD in Nigeria.

Table 3: Test for Publication bias
Egger's test

Intercept 3.8855

95% Cl -3.6262 to 11.3972
Significance level P =0.2671

Begg's test

Kendall's Tau 0.1111
Significance level P =0.6547

Table 3 shows the publication bias for the study. At 95% Confidence interval, Egger’s test shows that the
Intercept was 3.8855, and P = 0.2671. Begg’s test and Kendall’s Tau assessment of publication bias were 0.1111
and P = 0.6547 respectively. This shows that there is no publication bias in the studies included in the meta-

analysis.

\

0.00 |-
0.01}
0.02 |-
0.03 |-
0.04 |-
0.05}-
0.06 |-

0.07 |-

0.08 |4 . , | ,
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Figure 2:
Funnel Plot for the Study
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Figure 2 shows the funnel plot for the study which revealed that there is no asymmetry in the distribution of the
studies. This affirms the fact that there is no publication bias and high quality studies were included in the meta-

analysis for the prevalence of CKD in Nigeria.

Table 4: Regional Distribution of the Prevalence of CKD in Nigeria

Study Sample size | Proportion (%) 95% ClI Weight (%)
South-South Fixed = Random
Okoye et al., 2011 476 24.370  20.5771t028.484 @ 72.60 50.82
Egbi et al., 2014 179 7.821 ¢ 4.342t012.775 @ 27.40 49.18
Total (fixed effects) 655 19.244 ' 16.297 to 22.470 . 100.00 100.00
Total (random effects) 655 15.468 @ 3.193to 34.593 | 100.00 100.00
Study Sample size | Proportion (%) 95% ClI Weight (%)
South-East Fixed = Random
Ulasi et al., 2013 1941 11.386 ' 10.006t012.883 @ 85.51 58.11
Okwuonu et al., 2017 328 7.622 @ 4.993t0 11.046 @ 14.49 41.89
Total (fixed effects) 2269 10.838 ¢ 9.5881012.189 . 100.00 100.00
Total (random effects) 2269 9.798 6.512t0 13.668 | 100.00 100.00
Study Sample size | Proportion (%) 95% ClI Weight (%)
South-West Fixed = Random
Oluyombo et al., 2013 468 18.803 @ 15.3631t022.644 @ 30.18 46.12
Oluyombo et al., 2017 1084 14.207 @ 12.182t0 16.428 @ 69.82 53.88
Total (fixed effects) 1552 15581 @ 13.812t0 17.482 100.00 100.00
Total (random effects) 1552 16.310 : 12.064 to 21.056 @ 100.00 100.00
Study Sample size | Proportion (%) 95% ClI Weight (%)
North Central Fixed = Random
Olatise, 2011 423 16.548 @ 13.133t020.440 . 23.85 45.39
Olarenwaju et al., 2020 1353 11.973 £ 10.291t013.823 | 76.15 54.61
Total (fixed effects) 1776 13.047 = 11.515t0 14.702 « 100.00 100.00
Total (random effects) 1776 14.023 9.847 to 18.799 @ 100.00 100.00
Study Sample size | Proportion (%) 95% ClI Weight (%)
North West Fixed = Random
Nalado et al., 2016

Total (random effects) 480 24.375 | 20.598 t0 28.471 6.85 10.06
Study Sample size | Proportion (%) 95% ClI Weight (%)
North East Fixed = Random
Sulaiman et al., 2019

Total (random effects) 278 20.504 @ 15.9151t0 25.733 3.97 9.40

Table 4 shows the regional prevalence of CKD in Nigeria. They include: 24.375% in North West, 20.504% in
North East, 16.310% in South West, 15.468 in South-South, 14.023 in North Central and 9.798% in South East
from the highest prevalent region to the least in that order. The overall prevalence of CKD in Nigeria is 15.432%
(12.291 — 18.860%) (Table 1). Some regions have a higher prevalence while other regions have a lower

prevalence of CKD when compared with the national estimate.
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Table 5: Gender Distribution of the Prevalence of CKD in Nigeria

Gender Male Female
Male : Female Ratio 1 1.9
Arithmetic mean 38.0000 72.0000
95% CI for the mean 14.0145 to 61.9855 39.4323 to 104.5677
Variance 1124.2222 2072.6667
Standard deviation 33.5294 45.5265
Standard error of the mean 10.6029 14.3968
F-test for equal variances P =0.376
D'Agostino-Pearson test accept Normality (P=0.4823)

for Normal distribution

Table 5: shows the gender distribution of the CKD, result shows a 1:1.9 male to female ratio on the distribution
of CKD in Nigeria. A test for normality was done and it shows P = 0.4823 that accepts the normality before the

independent t-test done. Arithmetic mean was 38.0000 for male and 72.0000 for females with CKD in Nigeria.

DISCUSSION

Prevalence of Chronic Kidney Disease (CKD) in Nigeria

Ten studies across the six geographical zones in Nigeria with a total sample size of 7010 were included in the
study. These studies are community or population based which dates from 2011 - 2020 and used any of the
three formulas earlier described in the estimation of the prevalence of CKD among populations across the six
geopolitical zones of Nigeria. The meta-analysis revealed that the pooled prevalence of CKD in Nigeria was
15.432% (12.291 — 18.860%). When compared with the prevalence in other nations, the prevalence in Nigeria
from this study is higher than studies in Tanzania, Africa by Hill et al. (2016) who observed 13.6% in their
study and also report of 12.6% prevalence in England, United Kingdom, Europe by Hounkpatin et al. 2020. The
result also showed a higher prevalence of CKD in Nigeria than sub-Sahara Africa prevalence of 13.9% reported
by Stanifer et al. (2014) in their systematic review and meta-analysis of CKD for the region. Furthermore, a
higher prevalence of CKD was noted in Nigeria than the global prevalence of 9.1% estimated in 2017 by
Cockwell et al. (2020) in the Lancet series. This high prevalence could be attributed to the increased exposure
to the risk factors of the condition among Nigerians with poor awareness and practice of preventive measures
against the disease. The high prevalence of 15.432% in translates to an estimated 17,811,828 Nigerians with

CKD. Unfortunately, majority of these patients lack access to renal replacement therapy such as dialysis and
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kidney transplant that is very expensive and so, majority cannot afford timely and effective care needed for the

management of their condition (Ajayi et al., 2003).

Regional Distribution of CKD in Nigeria

The findings from this study also revealed a variation in the prevalence of CKD across the six geopolitical zones
in Nigeria with the highest prevalence reported in North West Nigeria (24.4%), where almost one in four persons
have the condition and the least prevalence was noted in South-East Nigeria (9.8%) where almost one in ten
persons have CKD. This variation could be explained by an increase in the risk factors for CKD in the North
West region when compared to the South East region (Table 4). The prevalence of CKD reported in the North
West Nigeria is higher than the global prevalence of CKD which is 13.4% (Lv & Zhnage, 2019). It is also higher
than the prevalence of CKD in the Sub-Sahara Africa which was 13.9% (Stanifer et al., 2014). The findings are
a clear expression of the fact that adequate control and prevention of the risk factors against CKD is needed to
bring about a decline in the incidence of the disease and the mortality associated with the condition (Odubanjo
et al., 2011). This should be a top government priority of every government who actualize SDG Target 3.4
which deals with the reduction of premature mortality from non-communicable diseases by one third through

prevention and treatment and promotion of mental health and well-being.

Gender Distribution of CKD in Nigeria

This study further revealed that females have higher prevalence of CKD in Nigeria with a male to female ratio
of almost 1:2 which was not statistically significant (Table 5). This finding is in synchrony with studies
conducted by the World Kidney Day (2015) who noted that females have higher risk of coming down with
CKD then males. Kovesdy (2022) also reported a higher prevalence of CKD among females than male. The
cause of this pattern is largely unknown but could be due to interplay of complex factors including a higher
exposure of women to the risk factors such as nephrotoxins from creams and other items they use or possibly
as a result of genetic and physiological make up that are yet to be elucidated (Kovedy, 2022). This find is also
in alignment with an Iran study by Khajehdehi et al. (2014) who also noted that women had higher odds of
developing CKD than men. Other factors they highlighted was high body mass index, hypertension and age and
this calls for effectiveness awareness creation and health education to address the risk factors as well as the

improvement in the health care system to address this menace.
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CONCLUSION

The burden of CKD in Nigeria is very high with almost one in five having the condition and majority not having
access to care and when access is secured, they cannot afford to pay for renal replacement therapy which is
needed for their treatment and wellbeing. Females have a higher prevalence of the condition than men while
aged individual also have a higher risk of the condition. Based on the geopolitical distribution of the disease,
highest prevalence is noted in Northwest Nigeria while the least prevalence is noted in South-east Nigeria. The
high prevalence of this disease is worrisome and therefore calls for immediate action in awareness creation for
prevention of the disease and health systems strengthening needed to manage the high cases of the disease in

Nigeria.
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