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Abstract

BACKGROUND

Kidney is the vital organ that plays a great role in maintaining an optimal internal
environment. The normal kidney function can be altered by physical injury or disease.
Currently, chronic kidney disease (CKD) is an increasing major health problem
worldwide. In 2017, it was ranked as the 12th leading cause of death and is expected to
rise to the 5th ranked cause of death by 2040. Therefore, early detection, increasing
patients' awareness and treatment of CKD are required to hold the problem. However,
despite its higher prevalence of hospitalized morbidity and mortality, little is known
about the magnitude and associated factor of CKD in the Ethiopian context. Hence this
study aimed to determine the magnitude of CKD and associated factors at Wolkite

University Specialized Hospital (WKUSTH), South West Ethiopia.

AIM
To determine the magnitude, and associated factors of CKD in WKUSTH], Ethiopia

METHODS

Institutional based cross-sectional study with secondary data was conducted from
November 15, 2021 to February 28, 2022 at WKUSTH. Three hundred forty five (345)
participants were selected by a convenient sampling technique. Creatinine and urea
were measured using cobas311 fully automated chemistry analyzer and estimated
glomerular filtration rate (eGFR) was calculated using Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula. Socio-demographic and clinical data
were collected by using a pretested questionnaire. Data were coded and entered into
epidata 3.1 version and exported to STATA version 14 for analysis. Bivariate analysis
was used to screen candidate variables for multivariate analysis. In the multivariate

analysis a P-value < 0.05 were considered statistically significant.

RESULTS




The Magnitude of CKD by impaired eGFR were 54 (15.7%) (95% CI: 11.6%-19.4%). In
multivariable analysis, older age (AOR 5.91, 95% CI; 241, 14.47), hypertension (AOR
10.41, 95% CI; 4.55, 23.81), DM (AOR 5.90, 95% CI; 2.14, 16.23), high BMI (AOR 3.0, 95%
CI; 1.30, 7.27), and anemia (AOR 2.94, 95% CI; 1.26, 6.88) were independently associated
with CKD.

CONCLUSION

The magnitude of CKD among adult patients admitted to WKUSTH was high. Hence,
researchers need to do a population-based study and longitudinal study on the
Magnitude of CKD, associated factors. Estimation of GFR for all hospitalized patients

might help to early detection of CKD and prevent complications.
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Core Tip: The core tip of this manuscript is to assess Chronic Kidney Disease and
Associated Factors at Wolkite University Specialized Hospital. Accordingly, during
admission 54 (15.7%) medical ward admitted patients with 95% CI: (11.6%-19.4%) had
CKD by impaired eGFR. while during discharge 71 (20.58%) medical ward admitted
patients with 95% CI: 16.5%-24.9%) of the patients had CKD by impaired eGFR. This
implies about 4.95% of the admitted patients develop kidney disease in hospital during
their stay. Therefore, especially, for this resource limited country, screening of kidney

disease for admitted patients is essential.

INTRODUCTION




The kidneys are highly active metabolic organs that are esseEaI for preserving a
stable internal environment. One of their primary functions is regulating the body's
fluid and electrolyte balance through processes such as filtration, reabsorption, and the
elimination of waste products [1]. The kidneys generate urine through glomerular
filtration, followed by the tubular reabsorption of solutes and water. However, physical
injury or disease can disrupt this normal function, potentially resulting in acute or
chronic kidney disease [2]. A slow decline of kidney function or persistent kidney
dysfunction can lead to Chronic kidney disease (CKD) [3].

Chronic kidney disease is a non-communicable disease characterized by kidney
damage or a glomerular filtration rate (GFR) below 60 mL/min/1.73 m? for a minimum
of three months [4]. When the kidneys become damaged, they lose their ability to
effectively filter blood and eliminate waste, resulting in the buildup of toxic substances
and excess fluid in the body [5]. éGFR of less than 60 mL/min/1.73 m?2 serves as the
primary biomarker for impaired kidney function, while a urine albumin-to-creatinine
ratio greater than 30 mg/ g is the key indicator of kidney damage [6].

A glomerular filtration rate below 60 mL/min/1.73 m? indicates a loss of at least half
of kidney function and is linked to a higher risk of systemic complications [7, 8].
Therefore, assessing GFR is valuable for the early detection of renal impairment,
monitoring kidney function, and determining appropriate drug dosages [9]. Creatinine
clearance is the typical method for determining GFR, which is calculated from serum
creatinine concentration, a 24-hour collected urine creatinine concentration, and a 24-
hour measured urine volume. However, the feasibility of precise urine collection is a
major limitation of creatinine clearance a measure of GFR; hence, GFR is
mathematically estimated. For this study, Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) equation is used to estimate GER [9].

Globally, the burden of CKD is on the rise, leading to increased hospitalization,
morbidity, and mortality [10]. In 2017, 1.2 million people were died from CKD with

estimated increment of this number up to 4.0 million in a worst-case scenario by 2040




and it was ranked as the 12th leading cause of death in 2017and is anticipated to

become the 5th leading cause by 2040 [11]. CVD, hypertension, anemia, malnutrition,
and mineral and bone disorders are some of the complications of CKD [12].

Chronic kidney disease is a significant public health issue and poses a substantial
economic burden. It leads to higher hospitalization rates, increased morbidity,
premature mortality, and reduced productivity for both patients and their caregivers
[13, 14]. Patients with CKD also have a high risk of progression to ESRD. The
management of end-stage renal disease (ESRD) is extremely costly, as it necessitates
either dialysis or a kidney transplant [6]. Undergoing dialysis imposes a significant
burden, both in terms of reduced quality of life and financial costs [15]. In developed
nations, the treatment of ESRD accounts for over 2-3% of their yearly healthcare budget
[16]. Their annual medical expenses for managing ESRD range from $20,110 to $100,593
per patient [13].

Even though both the incidence and prevalence of CKD appear to be increasing
globally, the rate of increase is much higher in African countries; this is probably a
result of poverty, a high incidence of non-communicable and communicable diseases,
hazardous work, poor education, and inaccessible or unaffordable treatment [16, 17].
Approximately 12-23% of adults in sub-Saharan Africa (SSA) have CKD. However, due
to its asymptomatic nature, early diagnosis at a treatable stage is often missed,
increasing the risk of progression to ESRD. Once ESRD develops, survival depends on
either dialysis or transplantation. However, due to limited access and the high costs of
these treatments, only 1.5% of SSA patients in need of renal replacement therapy receive
it [18].

Thus, early detection of CKD is crucial, especially in this resource-limited country,
where access to renal replacement therapy is severely restricted, to help prevent or slow
its progression to ESRD. However, despite its high prevalence and its subsequent
increased hospitalized morbidity and mortality, there is a scarcity of data in Ethiopia

especially in study area hospitalized patients. Hence, the finding of this research will




serve as a foundational step for future research, such as longitudinal or community-

based studies.

MATERIALS AND METHODS

Study design, setting and population

A facility based cross-sectional study with secondary data was conducted from
November 15, 2021, to February 28, 2022, in WKUSTH. WKUSTH is located in the
Central Ethiopia, Gurage Zone, Wolkite located 158 km southwest of the capital city of
Ethiopia, Addis Ababa, on the way to Jimma. The hospital is situated in Gubreye sub-
city, 14 km east of Wolkite town. Currently, WKUSTH is offering outpatient, inpatient,
surgical, gynecological, and pediatric services.

Aged 18 years or older patients admitted to the medical wards of WKUSTH during
the study period and signed on the consent sheet were included. However, patients on
the intensive care unit who were unconscious, younger than 18 years old, amputated
patient, pregnant women, admitted due to malnutrition, or morbidly obese patient were
excluded. The sample size was determined by using a single population proportion
formula (N = (Za/2)2 P (1-P)/d2) with an assumption of a 95% confidence level, a 5%
margin of error (d), (p = 33.9%) prevalence CKD at Desse referral hospital, Ethiopia [19].
(N) = (1.96)2 x 0.339(0.661) / (0.05)2. (n)=345. During the study period, 997 patients were
admitted to the adult medical ward. From these admitted patients, a total of 345

patients were selected using consecutive sampling technique.

Data collection procedure and technique

Experienced nurses and lahgratory professionals were trained on the study protocol
and data collection format. After detailed information about the study was given,
written consent was obtained from all subjects who ﬁfere included in the study. Data
were collected from patients and their medical charts using a pretested, semi-structured
face-to-face interview questionnaire that was developed from the WHO STEPS

surveillance manual [20]. The data collection tool contains socio-demographic




information, clinical information, lifestyle behaviors, anthropometric measurements,
blood pressure measurements, and laboratory findings. Patients were interviewed to
collect data on socio-demographic characteristics, clinical information, and lifestyle
behaviors by a trained nurse. The clinical information of the patient or comorbidities,
like hypertension, diabetes mellitus, cardiovascular disease, and HIV/AIDS
information, was confirmed by reviewing their medical chart.

Trained clinical nurses tooh blood pressure and performed anthropometric
measurements. After measuring each subject's height and weight, the BMI for each was
determined by dividing the weight in kilograms (kg) by the height in meters (m2) and
categorized as normal weight (18.5-24.9 kg/m*), overweight (25.0-29.9 kg/m?), and
obese (230 kg/m?*). Following at least ten minutes of rest, the patient's blood pressure
was measured, and hypertension was defined as being on antihypertensive medication
(history of hypertension) or havinﬁa systolic and /or diastolic blood pressure > = 140
/90 mm of Hg. All comorbidities were defined as present if they were documented in
the medical records

Seven ml of venous blood was collected during admission and discharge by trained
laboratory professional following SOP. Five ml of the blood was collected in each study
participant during admission and discharge in sterile serum-separating tubes. The
collected sample was left to form a clot at room temperature for 30 minutes, and then
centrifuged. Biochemical tests such as creatinine and urea levels é/ere analyzed by
using cobas c¢ 311 analyzer (cobas-roche Company, Germany) automated clinical
chemistry analyzer according to the manufacturer’s instructions and procedures in the
laboratory. CKD-EPI Creatinine Equation (2021) was used to calculate GFR. Those
having eGFR < 60 ml/min/1.73 m2 both during admission and during discharge are
considered as having chronic kidney disease. Two ml of the blood was collected by

TA tube for hemoglobin determination and determined using CELL DYNE 1800
hematology analyzer and Anemia is defined as hemoglobin <13 g/dL in men and <12
g/dL in women. All laboratory measurements were done following the standard

procedures recommended by the manufacturer.




Sfatistical analysis

Data were coded and entered into epidata version 3.1 for further data cleaning and to
allow consistency and eliminate di ancies. Then after, it was exported to STATA
versionl4 software for analysis. Both bivariate and multivariate logistic regression was
done. All Variables with a p-value of less than 025 in the bivariate analysis were
included in multivariate logistic regression. A p-value < 0.05 was considered

statistically significant. Finally, the result was presented using figures, charts, and table.

Data quality control

Questionnaire data quality control was assured by reviewing and checking for errors,
completeness, accuracy, and consistency during data collection and before entry into
Epidata, and corrective measures were taken. A pretest was done on 5% of the sample
size in Butajira hospital. The expiration date of the reagents and lipemic and hemolysis
of every sample were checked. Both normal and pathological control was done every
day before sample analysis.

RESULTS

Socio-demographic characteristics

A total of 345 individuals participated with 100% response rate. Of the participants, 176
(51.0%) were male, 154 (44.64%), were in the age group above 59 years. The mean age
(+standard deviation) of the study participant was 51.64 + 17.73 years. Two-Third of the
participants 216 (62.6%) live in the rural area. About 249 (72.2%) of the study
participants were married. Regarding educational status, 160 (46.4%) of the study
participants had no formal education. Gender illustrates CKD higher in the male
participants 29(53.7%) than female 25(46.3%). CKD was also more com on aged
admitted patients compared to the counterparts’ (42(77.8%) Vs 12(22.2%)) (Table 1).

Clinical and Behavioral Characteristics




In this study, the primary clinical diagnosis for admission was hypertension, accounting
for 86 cases (24.97%), followed by anemia with 82 cases (23.8%), diabetes with 53 cases
(15.4%), and cardiac issues with 38 cases (11.0%). CKD was more prevalent among
participants with hypertension (39 cases, 72.2%), diabetes mellitus (21 cases, 38.9%), and
those who were overweight (28 cases, 51.9%) (Table 2).

Magnitude of Chronic Kidney Disease

Creatinine levels were measured upon both admission and discharge. At admission, 54
out of the total participants (15.7%) (95% CI: 11.6%-19.4%) were diagnosed with CKD
based on impaired eGFR (Figure 1). However, by discharge, the number of CKD
patients identified by impaired eGFR increased to 71 (20.58%) (95% CI: 16.5%-24.9%)
(Figure 2). This suggests that approximately 4.9% of admitted patients may have
developed AKI during hospitalization. Thus the prevalence of CKD in this study is
(15.7%) (95% CI: 11.6% -19.4%). When categorized by disease stage, the distribution of
CKD cases was as follows: stage 3a - 11 (20.37%), stage 3b - 22 (40.74%), stage 4 - 20
(37.04%), and stage 5 - 1 (1.85%) (Figure 3).

Factors associated with CKD

Before performing logstic regration, the assumptions of the model were verified. The
first assumption is that the dependent variable must be categorical. Another
assumption is absence of multicollinearity which refers to the relationship among the
independent variables. In order to check the existence of multicollinearity, variance
inflation factor (VIF) and tolerance (TOL), are calculated and presented in Table 3
below. To confirm the absence of multicollinearity, the value of VIF and TOL should be
less than ten and one respectively. As it is shown in the table 3 below, the value of VIF
and TOL are less than ten and one respectively, which implies multicollonearity is not a
problem and all the independent variables can be inserted in to the regression model

together.




The Omnibus Tests of Model and Hosmer and Lemeshow test are the reliable
indication of model fitness in logistic regression. They are interpreted differently. In
order to be the model is fit, Omnibus Tests of Model should be significant while
Hosmer and Lemeshow test should be insignificant. Accordingly as shown in table 4
and 5 below, the value for Omnibus Tests of Model is 0.000 and the Hosmer-Lemeshow
Test is 0.542 respectively. So we can concluﬁ that the model is fit.

After testing the assumptions, bivariate and multivariate logistic regression analyses
were conducted to assess the relationship between dependent and independent
variables. In the bivariate analysis, several factors showed a significant association with
CKD at P<0.25 and were included in the multivariable analysis. These factors included
age 260 years (COR 5.59, 95% CI: 2.82-11.08), a family history of CKD (COR 7.32, 95%
CI: 1.89-28.22), history of hypertension (COR 13.49, 95% CI: 6.89-26.44), diabetes
mellitus (DM) (COR 5.15, 95% CI: 2.66-9.95), cardiac problems (COR 3.37, 95% CI: 1.59-
7.11), alcohol consumption (COR 2.92, 95% CI: 1.28-6.61), cigarette smoking (COR 3.46,
95% CI: 1.29-9.24), BMI 225 (COR 3.78, 95% CI: 2.05-6.97), and anemia (COR 4.29, 95%
CI: 2.33-7.89). In the multivariable analysis, older age (AQOR 591, 95% CI: 2.41-14.47),
history of hypertension (AOR 10.41, 95% CI: 4.55-23.81), DM (AOR 5.90, 95% CI: 2.14-
16.23), high BMI (AOR 3.0, 95% CI: 1.30-7.27), and anemia (AOR 2.94, 95% CI: 1.26-6.88)

remained independently associated with CKD (table 6).

DISCUSSION

Currently, various factors such as estyle changes and the rising prevalence of non-
communicable chronic diseases like hypertension and DM have contributed to CKD for
becoming a significant global public health concern. Hospitalized patients, in particular,
face a heightened risk of developing CKD due to various factors. In our study, the
prevalence of CKD based on impaired eGFR was 15.65% at the time of admission,
increasing to 20.58% at discharge. This indicates that approximately 4.9% of
hospitalized patients develop kidney disease during their hospital stay. Therefgre,

screening for kidney disease among admitted patients is crucial. Consequently, this




study aimed to assess the prevalence and associated factors of CKD in adult patients
admitted to the medical ward at WKUSTH.

Our study indicated that during admission, 54 (15.7%) of patients admitted to the
medical ward had CKD based on impaired eGFR, with a 95% CI of 11.6%-19.4%. This
finding was consistent with a study conducted in Botswana 16.3% [21], Uganda 15.3%
[22], and Londgn (17.7%) [23]. However, our results were higher than those reported in
Canada 8.5% [24] and Brazil 12.7% [25].This variation could be attributed to differences
in population characteristics or a higher proportion of medically complex patients in
our study. Conversely, studies from Spain (28.3%) [26], Germany (27.5%) [27], Kenya
(38.6%) [28], Guinea (33%) [29], and Jimma University Medical Center (19.2%) [30]
reported a higher prevalence of CKD compared to our findings. These discrepancies
may be due to, studies conducted in Jimma University Medical Center, Kenya, Spain,
and Guinea determined CKD using a single serum creatinine measurement, whereas
our study utilized two serum creatinine measurements. This approach helped reduce
the overestimation of CKD from 70 cases (20.19%) to 54 cases (15.7%).

In this study, factors associated to CKD included older age, a history of hypertension,
DM, BM]I, and anemia. Consequently, our findings indicate that hypertensive patients
had an approximately tenfold higher risk of developing CKD compared to those
without a history of hypertension. This result aligns with a study conducted in Uganda
[22], Botswana [21], Kenya [28], Dessie [19], and Jimma [30]. This indicates that patients
with previously known hypertensions have higher rates of renal complications.

Our study also identified diabetes mellitus (AOR 5.90, 95% CI: 2.14-16.23) as a risk
factor for CKD. Patients with diabetes had nearly six times the risk of developing CKD
compared to those without diabetes. This finding was consistent with a study
conducted in Brazil [25], Uganda [22], North-Central Nigeria[31], and Dessie referral
hospital [19]. In this study, an age of over 60 years was independently linked to CKD.
This finding aligns with previous studies conducted in Brazil, [25], Kenya [28], Dessie
referral hospital [19], northwest Ethiopia [32], and Jimma University Medical Center

[30]. Age-related structural and functional changes in the kidneys or a higher




prevalence of renal risk factors, like diabetes, hypertension, and heart disease attributed
to the increment of CKD prevalence in aged patients.

Obesity was also identified as a risk factor for CKD, those patients having a BMI
greater than 25 were being approximately three_times more likely to develop the
condition compared to those with a lower BMIL This finding was consistent with a
study conducted in Cameroon [33], North-Central Nigeria[31], and Tigray teaching
hospitals [34]. Anemia was also independently linked to CKD, aligning with findings
from a study conducted in Kenya [28], Other factors, such as a family history of kidney
disease, a history of heart problems, alcohol consumption, and cigarette smoking, were
significant only in the crude analysis

Although this study has several strengths, it also has some limitations. Since it was
conducted in a single hospital using a convenient sampling technique, the findings may
t be fully generalizable to the entire population of admitted patients. Additionally,
the cross-sectional study design limits our ability to establish a causal relationship
between the assessed risk factors and CKD. Furthermore, potential confounding factors
such as diet and medication use were not adequately controlled. There is also a
possibility of misclassifying AKI as CKD. However, given that hospitalized patients are
at a higher risk of developing CKD, our study attempted to diagnose the condition both
at admission and discharge. This approach may have helped reduce overestimation and

misclassification of CKD.

CONCLUSION
This study found that the prevalence of CKD among adult patients admitted to the
medical ward at WKUSTH was considerably high. Factors such as age over 60 years,
high BMI, anemia, and comorbid conditions like hypertension and DM were
significantly associated with CKD. Notably, all patients were unaware of their condition
at the time of admission, suggesting a potentially high prevalence of kidney disease

within the community. To gain a broader understanding, researchers should conduct

community-based and longitudinal studies on outpatient populations, incorporating




additional confounding variables such as diet and medication history. Estimating GFR
for all hospitalized patients could facilitate early CKD detection and help prevent
complications. Therefore, healthcare professionals and other stakeholders should
provide health education on CKD risk factors, emphasize the benefits of early detection,
and regularly monitor GFR in high-risk populations, including hypertensive, elderly,

diabetic, anemic, and overweight or obese individuals.
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