


Factors Associated with Renal Complications Among Patients with Diabetes Mellitus Attending Jaramogi Oginga Odinga Teaching and Referral Hospital, Kenya

Abstract
Background: Diabetes mellitus (DM) is a major cause of renal complications globally, including diabetic nephropathy (DN), chronic kidney disease (CKD), and end-stage renal disease (ESRD). In Kenya, data on the prevalence and risk factors of renal complications among diabetic patients remain limited. This study aimed to determine the prevalence and associated clinical and sociodemographic factors of renal complications among diabetic patients attending Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH).

Methods: A retrospective cross-sectional study was conducted at JOOTRH from March to September 2024. Medical records of 150 diabetic patients were randomly sampled, of which 117 met inclusion criteria. Data on demographics, clinical history, and renal function were extracted. Descriptive statistics estimated prevalence, while Chi-square tests assessed associations between independent factors and renal complications. Statistical significance was set at p < 0.05.

Results: The prevalence of renal complications was 48.7%. CKD (26.5%) and DN (15.4%) were the most common complications, while ESRD (2.6%) and acute kidney injury (4.3%) were less frequent. Hypertension (55.6%) and poor glycemic control (HbA1c > 8%) were significantly associated with renal complications (p < 0.05). Longer duration of diabetes (>10 years), older age (≥60 years), and low socioeconomic status were additional predictors of renal complications.

Conclusions: Renal complications are common among diabetic patients at JOOTRH. Hypertension, poor glycemic control, longer diabetes duration, advanced age, and socioeconomic deprivation were key determinants. Routine renal screening, tight glycemic and blood pressure control, and targeted education for high-risk groups are recommended.
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 Introduction 
Renal complications are not a typical complication of diabetes, but diabetics who have them may nonetheless have significant social and economic difficulties. The premise of this argument stems from the observation that treating kidney disorders can be prohibitively expensive and may also negatively impact a families’ capacity to manage finances. The study's background, the problem statement, the broad objective, the specific objectives, the hypotheses, the study's justification, its limitations, and its assumptions are all covered in this chapter. Diabetes mellitus (DM) is a long-term metabolic disease marked by high blood glucose levels and a host of other consequences, such as acute metabolic complications and long-term vascular problems. The most prevalent kind of diabetes globally is type 2 diabetes mellitus (T2DM) (IDF diabetes atlas, 2021). The primary cause of end stage renal disease in people with type 2 diabetes is chronic kidney disease (CKD), which is characterized by proteinuria and a subsequent decrease in glomerular filtration rate (Gheith et al., 2015).
In both industrialized and developing nations, diabetes mellitus (DM), especially type 2 diabetes, is the primary cause of chronic kidney disease (CKD) (Bilous et al, 2012). More than 50% of type 2 diabetes patients worldwide experienced CKD (Thomas et al, 2016). Compared to the industrialized world, Africa has a 3.4–5.6 times higher prevalence of CKD (Tesfe et al., 2022). Like other developing nations, Ethiopia is seeing a sharp rise in the prevalence of CKD and DM (Abdulkadir et al, 2022; Bishu et al, 2019). For example, 6.8% of people in Dessie town, northeast Ethiopia, have diabetes (Endris et al., 2019). Similarly, the prevalence of CKD, which varies from 7.7 to 65.1% among individuals with diabetes mellitus, is rising (Ayalneh et al, 2019; Abdulkadir et al, 2022).
A decrease in estimated glomerular filtration rate (eGFR), which is defined as less than 60 ml/min per 1.73 m2, or kidney damage, which is commonly detected as persistent albuminuria or proteinuria, are signs of chronic kidney disease (CKD), which is defined as structural or functional abnormalities of the kidney that last for at least three months (Brosius et al, 2006). An extended duration of asymptomatic nephropathy is essential to the explanation of chronic kidney disease. Therefore, it is essential to identify renal impairments early in order to stop or slow the progression of the disease and lower the chance of unfavorable results (Fiseha et al, 2019).
Moreover, morbidity, hospitalization, healthcare utilization, and premature death are all markedly greater in CKD patients (Mencarelli et al., 2015). Millions of individuals worldwide are impacted by chronic kidney disease (CKD), a global public health concern (National Kidney Foundation, 2012).
Non-communicable diseases (NCDs) are thought to be responsible for 27% (284,000) of all fatalities in Kenya, with diabetes accounting for roughly 10,000 of those deaths. The International Diabetes Federation estimated that 15, 284 Kenyans between the ages of 20 and 79 died from diabetes-related causes in 2021. According to Onteri et al. (2023), the adjusted prevalence of diabetes in adults in Kenya was estimated to be 3.6% in 2013. If mitigation measures are not implemented by 2035, this number is expected to increase to 4.4%. According to a study conducted in Nyeri County in 2020 by Fredrick Otieno et al., "The Burden of Unrecognized Chronic Kidney Disease in Patients with Type 2 Diabetes at a County Hospital Clinic in Kenya: Implications for Care and Need for Screening," over 30% of the study participants had unrecognized CKD of KDIGO stages 3, 4, and 5. That study, recommended that those who have a high risk of developing chronic kidney disease (CKD) should be identified for screening and linked to care based on risk factors such as age over 50, hypertension, and long-term diabetes, as they run a higher risk of developing cardiovascular events and end-stage kidney disease.
The prevalence of chronic kidney disease (CKD) in sub-Saharan Africa is estimated to be 14%. In Kenya, it is estimated at 4%. According to a population-based study of CKD in rural East Africa, the prevalence of CKD in western Kenya was 4%. The risk factors for CKD in that study included age ≥60 years and HIV infection. Unpublished data from the Kenya Renal Registry indicates that hypertensive renal disease and diabetic nephropathy are the two most identified kidney diseases in patients receiving kidney replacement therapy (KRT) (Maritim et al, 2022).
In Kenya, the number of patients admitted for dialysis annually has been steadily increasing, with approximately 4,000 to 5,000 new dialysis patients each year, according to reports from the Kenya Renal Association (2022). The country has around 50 kidney treatment units distributed across public and private hospitals, providing a total renal bed capacity of approximately 300 beds (MOH, 2021), with the demand for dialysis often exceeding capacity, resulting in long waiting times for patients. 
As the primary cause of end-stage renal disease (ESRD), diabetic kidney disease (DKD) carries a significant worldwide burden (De Boer et al, 2011). About 30–40% of diabetic patients develop DKD. As of 2021, 537 million people (or 11% of the world's population) have diabetes; by 2025, that number is predicted to rise to 783 million (Pavkov et al., 2023). It is also anticipated that the prevalence of DKD and the long-term problems it causes would rise globally (De Boer et al., 2011). 
According to the International Diabetic Federation's 2015 Atlas, 8.8% of persons between the ages of 20 and 79 were expected to have diabetes. This represents a population of about 440 million people. By 2035, this is expected to increase to more than 550 million people (Andersen et al, 1983).
According to a comprehensive assessment of the literature completed in 2020, 35.52% of patients in Ethiopia with diabetes mellitus had CKD (Shiferaw et al, 2020). Using CKD EPI equations, a recent study at Tibebe Ghion Specialized Hospital in Bahir Dar reveals that the prevalence of CKD is 16.7% (Tesfe et al, 2022). According to Fiseha et al. (2020), a study carried out in 2016 at Dessie Referral Hospital (DRH) revealed that the prevalence of CKD was 26.3% overall.
 Due to diverse environmental, ethnic, socioeconomic, and rural-urban variables, the prevalence of chronic kidney disease (CKD) varies greatly across the globe (Imtiaz et al, 2018). Kidney illness ranked as the 12th leading cause of mortality globally, accounting for 1.1 million fatalities, according to the 2015 Global Burden of illness Study. Along with diabetes and dementia, CKD is one of the leading causes of death that is rising the fastest, with an overall mortality rate increase of 31.7% over the past ten years (Neuen et al, 2017).
Globally, 50% of T2DM patients are thought to have CKD, and the severity and presence of CKD significantly affect the outcome of the condition. Some patient populations are more likely to develop chronic kidney disease (CKD), such as the elderly, people with diabetes mellitus that began in their youth, obese people, people from specific ethnic groups, and underprivileged groups (Thomas et al, 2016; Li et al, 2021). 
According to studies conducted in Africa, the prevalence of CKD varied among individuals with diabetes (11–90%), high-risk groups of HIV patients (1–46%), and hypertension patients (13.51%) (Elhafeez et al, 2018). This study therefore sought to determine the prevalence of renal complications and to identify clinical and sociodemographic factors associated with renal complications among diabetic patients at JOOTRH.
[bookmark: _Toc180577352]Methodology
The study was conducted in the medical wards, renal and diabetes clinics at the Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH). Situated in Kisumu, Kenya. This esteemed medical facility plays a vital role as a teaching and referral hospital for the western Kenyan region, mostly comprising the counties that comprised the old Nyanza province. JOOTRH works with other medical educational establishments to offer medical students, nurses, and other healthcare workers hands-on training and internships. Additionally, it conducts a range of studies with the goal of enhancing the quality and results of health care.
 Study design
Retrospective study design was used to gather information from a particular segment of the population—diabetic patients who attended to at JOOTRH from1st March 2024 –30th September 2024. The study describes the characteristics or outcomes within this study population, including the prevalence of renal complications among the diabetic patients seen at JOOTRH. The study did not track changes over time and the data was just collected once. A sample that represented the study population was randomly selected and the researcher made inferences about the whole study population, based on the sample data collected. 
Inclusion criteria: records of type 1 or type 2 DM patients with complete follow-up data. Patients with gestational diabetes, non-diabetic renal disease, or incomplete records were exclude from the study.

Sample size and sampling: Yamane’s formula with a 95% confidence level and 5% margin of error, a sample of 150 records was targeted from an estimated 240 patients. Simple random sampling was applied, and 117 eligible records were analyzed.

Data collection: Data extraction forms were used to capture sociodemographic (age, sex, marital status, education, income, residence) and clinical variables (type and duration of DM, treatment regimen, HbA1c, blood pressure, cardiovascular history, renal complications). Renal outcomes were classified as DN, CKD, ESRD, or acute kidney injury (AKI).

Outcome variable: Renal complications, defined as any documented diagnosis of DN, CKD (eGFR <60 mL/min/1.73m² or persistent albuminuria >3 months), ESRD, or AKI.

Data analysis: Data were analyzed using descriptive statistics for prevalence and frequencies. Associations between independent variables and renal complications were tested using Chi-square tests. Statistical significance was set at p < 0.05.

Ethical considerations: Ethical approval was obtained from Uzima University Ethics Review Board and JOOTRH Ethics Committee. A research permit was issued by the National Commission for Science, Technology, and Innovation (NACOSTI). Patient anonymity was preserved by excluding identifiers.

Results
Sociodemographic characteristics: of 117 patients, 56.4% were female. Most were aged 40–59 years (47.0%), followed by ≥60 years (39.3%). The majority were married (73.5%) and resided in urban areas (48.7%). Nearly half (45.3%) had tertiary education, while 17.9% had no formal education.
Age Distribution.
The majority of the participants were between 40 and 59 years old, representing 47.0% (n=55) of the sample. Those aged 60–79 accounted for 39.3% (n=46), and participants under 40 years constituted 13.7% (n=16).
	Age of patients

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	
	
	
	

	
	<40 years
	16
	13.7
	13.7
	13.7

	
	40-59 years
	55
	47.0
	47.0
	60.7

	
	60-79 years
	46
	39.3
	39.3
	100.0

	
	Total
	117
	100.0
	100.0
	


Table 1: A table showing the age distribution of the participants (n=117)

Distribution of Marital Status 
Most participants were married (73.5%, n=86), followed by widowed participants (20.5%, n=24) and single participants (6.0%, n=7) as shown in Table 2
	Marital status
	Frequency
	% of sample

	Single
	5
	4.3

	Married
	85
	73.9

	Widowed
	25
	21.7


Table 2: A table showing the marital status of the participants (n=117)
Education Level.
The study found varied education levels of the participants, with 45.3% (n=53) having attained tertiary education, 27.4% (n=32) with secondary education, 9.4% (n=11) with primary education, and 17.9% (n=21) with no formal education
	Education level

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	No formal education
	21
	17.9
	17.9
	17.9

	
	Primary
	11
	9.4
	9.4
	27.4

	
	Secondary
	32
	27.4
	27.4
	54.7

	
	Tertiary
	53
	45.3
	45.3
	100.0

	
	Total
	117
	100.0
	100.0
	


Table 3: A table showing the distribution of the participants by level of education (n=117)
 Employment Status.
Regarding employment, majority of the participants, accounting for 41.9% (n=49), were self-employed. 34.2% (n=40) were employed, while 17.9% (n=21) were retired and 6.0% (n=7) were unemployed.
	Education level

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	No formal education
	21
	17.9
	17.9
	17.9

	
	Primary
	11
	9.4
	9.4
	27.4

	
	Secondary
	32
	27.4
	27.4
	54.7

	
	Tertiary
	53
	45.3
	45.3
	100.0

	
	Total
	117
	100.0
	100.0
	


Table 4: A table showing the distribution of the participants by level of education (n=117)
7 Distribution by residence.
Majority of the study participants lived in urban centers 48.7% (n=57), followed by those who lived in peri-urban areas accounting for 30.8% (n=36) and the rural residents made up 20.5% (n=24).
	

Residence

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Urban
	57
	48.7
	48.7
	48.7

	
	Rural
	24
	20.5
	20.5
	69.2

	
	Peri-urban
	36
	30.8
	30.8
	100.0

	
	Total
	117
	100.0
	100.0
	


Table 5: A table showing the distribution of the participants by area of residence (n=117).

Discussion
This study examined the sociodemographic characteristics of diabetic patients attending Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH) and how these factors may be associated with renal complications. The findings reveal important demographic and socioeconomic trends that can help explain patterns of susceptibility to diabetic nephropathy in this population.
Age and Gender Distribution
The majority of participants were aged 40–59 years (47.0%), followed by those aged 60–79 years (39.3%), with a slightly higher proportion of females (56.4%). This age distribution corresponds with the well-documented epidemiological trend of diabetes and its complications being more prevalent among middle-aged and older adults (International Diabetes Federation [IDF], 2023). Advancing age is a recognized risk factor for renal dysfunction among diabetic patients, largely due to cumulative vascular damage, long-standing hyperglycemia, and age-related decline in glomerular filtration rate (Thomas et al., 2019).
The predominance of females may reflect the gendered health-seeking behavior in Kenya, where women are more likely than men to attend hospital clinics for chronic disease management (Odusanya & Bamgbala, 2020). However, some studies have suggested that men may be more susceptible to diabetic nephropathy due to hormonal influences and lifestyle factors such as smoking and poor glycemic control (Ameh et al., 2022). This indicates that while women may dominate clinic attendance, men could experience more severe disease progression if they delay seeking care.
Marital Status
Most participants were married (73.5%), followed by widowed individuals (20.5%). Marital status is an important social determinant of health outcomes among patients with chronic diseases like diabetes (Umberson & Montez, 2018). Being married often provides psychosocial support, shared financial resources, and improved adherence to medical recommendations—all of which can mitigate disease progression and prevent renal complications (Ogunleye et al., 2019). Conversely, widowed or single individuals may lack adequate emotional or financial support, predisposing them to poor self-care, irregular clinic attendance, and consequently a higher risk of renal dysfunction (Afolabi et al., 2021).
Educational Level
Nearly half of the participants (45.3%) had attained tertiary education, while 17.9% had no formal education. Educational level significantly influences diabetes self-management, awareness of disease complications, and compliance with treatment (Nutbeam, 2018). Individuals with higher education are more likely to understand dietary recommendations, recognize symptoms of renal deterioration, and adhere to follow-up appointments and medication regimens (Oladipo et al., 2020).
In contrast, patients with no formal education may have limited health literacy, leading to delayed recognition of early signs of nephropathy and poor adherence to glycemic control strategies (Eze et al., 2021). This gap underscores the need for patient-centered education programs tailored to varying literacy levels, particularly in resource-limited settings such as western Kenya.
Employment Status
Employment status was another notable factor, with 41.9% being self-employed, 34.2% formally employed, 17.9% retired, and 6.0% unemployed. Economic stability is directly linked to healthcare access, medication affordability, and dietary compliance—all essential for preventing diabetic renal complications (Marmot & Allen, 2020). Self-employed and employed individuals may have greater financial means to afford medications and regular monitoring compared to the unemployed and retired, who may depend on limited pensions or family support.
Previous studies in Kenya and other sub-Saharan African countries have reported that economic hardship and lack of health insurance are major barriers to glycemic control and early detection of renal complications among diabetic patients (Adewuyi et al., 2021; Njuguna et al., 2020). Hence, strengthening financial protection mechanisms—such as the National Health Insurance Fund (NHIF)—could play a key role in mitigating these disparities.
Residence
Nearly half of the participants resided in urban areas (48.7%), while 30.8% lived in peri-urban and 20.5% in rural settings. Urban residence is typically associated with better healthcare access and greater awareness of diabetes complications (Onyeneho et al., 2019). However, urban lifestyles—characterized by sedentary behavior and unhealthy diets—also increase the risk of obesity and diabetes progression, thereby indirectly predisposing individuals to renal damage (WHO, 2021).
Conversely, rural residents often face challenges including limited access to diagnostic facilities, fewer specialized healthcare providers, and long distances to referral hospitals like JOOTRH. These barriers may delay the diagnosis and management of renal complications, resulting in poorer outcomes (Adewuyi et al., 2021). Peri-urban participants, who constituted nearly one-third of the sample, represent a transitional group increasingly affected by both urban and rural risk factors—limited health access and lifestyle-related risks alike.

Conclusions
 The sociodemographic findings from this study highlight that middle-aged, educated, and economically active individuals constitute the majority of diabetic patients attending JOOTRH. However, subgroups such as the elderly, those with low education, and the unemployed or widowed may be at higher risk of developing renal complications due to limited resources, poor health literacy, and reduced access to continuous care.
Addressing these sociodemographic disparities is critical for the prevention and management of diabetic nephropathy. Interventions should include community-based education tailored to literacy levels, improved access to affordable healthcare through NHIF expansion, and targeted follow-up for high-risk groups such as older adults and rural residents. By integrating these strategies into diabetes care programs at JOOTRH, the burden of renal complications can be significantly reduced.
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