CHRONIC KIDNEY DISEASE
A Clinical and Public Health Perspective
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INTRODUCTION
Chronic kidney disease (CKD) is a long-term condition characterised by abnormalities in kidney structure or function that persist for more than three months and are associated with adverse health outcomes. The disease is classified according to the KDIGO CGA system, which considers the underlying cause, glomerular filtration rate (G1–G5), and albuminuria categories (A1–A3) (KDIGO, 2013).
CKD often develops gradually and may remain asymptomatic in its early stages. However, progressive loss of kidney function can lead to multiple systemic complications affecting cardiovascular, metabolic, and endocrine processes.
Globally, CKD affects approximately 10% of the adult population. In the United Kingdom, it is estimated that over seven million individuals live with some degree of kidney disease, including around 3.25 million people with stages 3–5 CKD (Kidney Research UK, 2023). This represents a growing public health challenge and contributes to increasing healthcare costs within the NHS, particularly in relation to renal replacement therapy and cardiovascular disease management.
The most common causes of CKD include diabetes mellitus and hypertension, although factors such as ageing, obesity, genetic susceptibility, and social determinants of health also influence disease risk (Kazancioğlu, 2013).
This booklet aims to present an overview of CKD from both a clinical and public health perspective, exploring its pathophysiology, epidemiology, impact on patients, and evidence-based management strategies within the UK healthcare context.

1. Definition of Chronic kidney disease
Chronic kidney disease (CKD) refers to abnormalities in kidney structure or function that persist for longer than three months and have implications for health outcomes. Diagnosis is made when markers of kidney damage such as albuminuria, electrolyte abnormalities, structural changes on imaging, or a history of kidney transplantation are present, or when the glomerular filtration rate (GFR) remains below 60 mL/min/1.73 m² for more than three months (KDIGO, 2013).
2. Normal structure of kidney and Pathophysiology of CKD
The kidneys are paired retroperitoneal organs responsible for maintaining homeostasis through filtration, fluid balance, electrolyte regulation, and endocrine functions. Each kidney contains around one million nephrons, the functional units that form urine (Hall and Hall, 2021). 
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Figure:1 (Kidney and nephron – Labelled, 2022)
A nephron includes the glomerulus and Bowman’s capsule, followed by the proximal tubule, loop of Henle, distal tubule, and collecting duct. Glomerular filtration allows water and small solutes to pass into the filtrate while retaining proteins and blood cells, and the glomerular filtration rate (GFR) is a key indicator of kidney function used in CKD classification (KDIGO, 2013). The kidneys also produce erythropoietin for red blood cell production, regulate blood pressure through the renin–angiotensin–aldosterone system (RAAS), and activate vitamin D for calcium and bone metabolism (Hall and Hall, 2021).
Chronic kidney disease (CKD) occurs due to progressive and irreversible nephron loss caused by sustained structural and haemodynamic injury, commonly related to diabetes, hypertension, or glomerulonephritis (KDIGO, 2012). Loss of nephrons leads to compensatory hyperfiltration in the remaining nephrons, increasing intraglomerular pressure and causing proteinuria and glomerulosclerosis. Proteinuria promotes tubular inflammation and fibrosis, accelerating disease progression (Kazancioğlu, 2013). Persistent activation of the RAAS further contributes to hypertension and renal fibrosis (Hall and Hall, 2021). As kidney function declines, uraemia and endocrine disturbances lead to complications such as anaemia, mineral and bone disorder, fluid overload, and increased cardiovascular risk.
3. Epidemiology and Burden of Disease
Chronic kidney disease (CKD) is a major global health concern driven by increasing rates of diabetes, hypertension, and population ageing. Globally, CKD affects approximately 9–13% of adults (around 800 million people) and was ranked the 12th leading cause of death in 2017, with prevalence expected to rise further (Hill et al., 2016; Roth et al., 2018).
Marked regional disparities exist. Low- and middle-income countries often report later-stage presentation due to limited access to early detection and specialist services (Stanifer et al., 2014). Higher disease burden is also observed among Indigenous, ethnic minority, and socioeconomically deprived populations, reflecting wider social determinants of health (Luyckx, Tonelli and Stanifer, 2018; Wong et al., 2021).
In the United Kingdom, around 10% of adults have CKD, most commonly stages 1–3 (NHS England, 2019; Kidney Research UK, 2023). Although fewer than 1% require renal replacement therapy (RRT), dialysis and transplantation account for approximately 2–3% of NHS expenditure (NHS England, 2019). Beyond direct healthcare costs, CKD is strongly associated with cardiovascular disease, hospitalisation, and premature mortality, creating significant societal and economic impact (Honeycutt et al., 2013).
These epidemiological trends highlight the importance of early identification and long-term management strategies to reduce disease progression and associated healthcare burdens.
4.Aetiology and Risk Factors of Chronic Kidney Disease
Chronic kidney disease (CKD) develops from a combination of underlying pathological conditions and modifiable and non-modifiable risk factors that contribute to the progressive loss of renal function. Diabetes mellitus and hypertension are the most common global causes, responsible for the majority of CKD cases, particularly in high-income countries (Centers for Disease Control and Prevention, 2024; NKF, 2025).
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Figure :2 (NIDDK, 2025)

From a clinical perspective, patients with CKD frequently present with multiple comorbid conditions such as hypertension and diabetes, which complicate treatment and increase the risk of cardiovascular complications. However, a diverse range of biological, genetic, environmental, and social determinants also influence an individual’s risk of developing CKD.
4.1 Major Aetiological Causes
1. Diabetes Mellitus
Diabetic kidney disease is the leading cause of CKD worldwide. Chronic hyperglycaemia damages glomerular capillaries, leading to microalbuminuria, increased glomerular pressure, and eventual nephron loss. By some estimates, diabetes accounts for 30–40% of CKD cases and contributes significantly to progression to end-stage kidney disease (CKD) in both type 1 and type 2 diabetes (CDC, 2024).
2. Hypertension
Elevated systemic blood pressure induces structural changes in renal arterioles and glomeruli, reducing renal perfusion and enhancing glomerular injury. Chronic hypertension is present in up to 20% of adults with CKD and acts both as a cause and a consequence of renal impairment (CDC, 2024).
3. Glomerulonephritis and Autoimmune Diseases
Inflammatory conditions such as glomerulonephritis, systemic lupus erythematosus, and vasculitis directly injure the glomerular filtration barrier, leading to chronic inflammation and scarring. These are less common than diabetes or hypertension but significant contributors to CKD in younger and middle-aged populations (Mayo Clinic, 2023).
4. Genetic and Structural Disorders
Hereditary conditions such as autosomal dominant polycystic kidney disease (ADPKD) cause multiple renal cysts that progressively replace healthy renal tissue, leading to CKD. Other genetic disorders like Alport syndrome or congenital malformations of the urinary tract also contribute (NHS, 2023).
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Figure:3 (Cleveland Clinic, 2024)

5. Obstructive Uropathy
Long-standing blockages from recurrent kidney stones, benign prostatic hyperplasia, or tumours can cause back-pressure on the kidneys, impairing function and promoting chronic damage. Early correction of these blockages can mitigate CKD risk (Mayo Clinic, 2023; NHS UK, 2023).
4.2 Risk Factors

1. Modifiable risk factors
· Poor glycaemic control in diabetes increases CKD risk and accelerates progression. 
· Uncontrolled hypertension worsens renal damage. 
· Obesity and metabolic syndrome, which increase the risk of diabetes and hypertension, are important contributors to CKD risk. 
· Smoking is associated with increased renal vascular damage and worsened CKD outcomes. 

2. Non-modifiable Risk Factors
· Older age, with kidney function naturally declining over time due to nephron loss and cumulative exposure to stressors. 
· Family history of CKD or genetic kidney disease increases susceptibility. 
· Ethnicity, with some populations showing higher CKD prevalence, partly due to genetic and socioeconomic factors. 
3. Other Contributing Factors
· Cardiovascular disease and heart failure impair renal perfusion, intensifying CKD risk. 
· Acute kidney injury (AKI) can transition to CKD if recovery is incomplete. 
· Medications and toxins, including long-term NSAIDs and certain nephrotoxic drugs, have been implicated in accelerating kidney damage. 
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Figure:4 (Mindo, 2022)
5. Impact of Chronic Kidney Disease
Chronic kidney disease (CKD) exerts multidimensional effects extending beyond renal impairment. The progressive decline in kidney function results in systemic physiological complications while simultaneously affecting psychological wellbeing, social participation, and family dynamics. The burden is particularly pronounced in advanced stages and among individuals requiring renal replacement therapy.

5.1 Physical impact
1. Anaemia
Anaemia is a common complication of CKD, primarily resulting from reduced erythropoietin production by the diseased kidneys.
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Figure:5 (NAKHOUL and SIMON, 2016)

As renal function declines, insufficient stimulation of bone marrow leads to decreased haemoglobin levels, contributing to fatigue, reduced exercise tolerance, and impaired cognitive function (KDIGO, 2013). Anaemia is associated with increased hospitalisation and mortality risk, particularly in advanced CKD stages. Although erythropoiesis-stimulating agents (ESAs) and iron supplementation are effective treatments, access and adherence may vary, and overtreatment carries cardiovascular risks, necessitating careful monitoring (NICE, 2021).
2. Chronic Kidney Disease–Mineral and Bone Disorder (CKD-MBD)
Disturbances in calcium, phosphate, parathyroid hormone, and vitamin D metabolism contribute to CKD-MBD. Impaired activation of vitamin D and phosphate retention promote secondary hyperparathyroidism, leading to bone fragility and vascular calcification. This not only increases fracture risk but also contributes to cardiovascular morbidity, illustrating the systemic consequences of renal endocrine dysfunction (Moe et al., 2006).
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Figure:6 (Agarwal, 2023)
Management is complex and requires dietary restriction, phosphate binders, and vitamin D analogues, yet adherence can be challenging due to pill burden and dietary limitations.
3. Cardiovascular Disease
Cardiovascular disease (CVD) remains the leading cause of death in individuals with CKD. Even early-stage CKD independently increases the risk of myocardial infarction, stroke, and heart (Go et al., 2004). Pathophysiological mechanisms include hypertension, endothelial dysfunction, inflammation, and vascular calcification. Importantly, traditional cardiovascular risk models may underestimate risk in CKD populations, highlighting the need for proactive risk modification within primary and secondary care settings.
4. Dialysis-Related Complications
For patients requiring haemodialysis or peritoneal dialysis, treatment itself introduces additional morbidity. Haemodialysis is associated with hypotension, vascular access complications, and infection risk, while peritoneal dialysis carries risk of peritonitis and catheter malfunction (UK kidney foundation, 2022). Beyond physical complications, dialysis schedules impose significant lifestyle restrictions. Thus, while renal replacement therapy is life-sustaining, it is not curative and contributes to ongoing physical and psychosocial burden.
5.2 Psychological Impact
The psychological consequences of CKD are frequently under-recognised yet clinically significant.
1. Depression and Anxiety
Depression prevalence in CKD is substantially higher than in the general population, affecting approximately 20–30% of individuals with advanced disease (Palmer et al., 2013). Depression is associated with poorer treatment adherence, increased hospitalisation, and reduced survival. Despite this, routine psychological screening is inconsistently implemented across renal services, reflecting gaps in holistic care provision.


2. Illness Uncertainty
CKD is often asymptomatic in early stages but progressive and unpredictable in trajectory. This uncertainty contributes to chronic stress and anxiety, particularly surrounding potential dialysis initiation or transplantation. Patients frequently report feelings of loss of control and fear regarding disease progression. Such psychological distress may influence decision-making and engagement with self-management strategies.
3. Reduced Quality of Life
Health-related quality of life (HRQoL) declines as CKD advances, particularly in patients receiving dialysis. Fatigue, dietary restrictions, and treatment schedules limit daily functioning and social participation. Studies demonstrate significantly lower HRQoL scores in dialysis populations compared to those with other chronic illnesses (Pagels et al., 2012). Addressing quality of life requires multidisciplinary intervention beyond biomedical management alone.
5.3 Social and Family Impact
CKD extends its impact beyond the individual, affecting families, carers, and wider social networks.
1. Carer Burden
Family members often assume responsibility for medication management, transport to dialysis appointments, and emotional support. Caregiver strain is associated with increased psychological distress and reduced quality of life among carers themselves (Belasco and Sesso, 2002). Despite this, structured support for informal carers within renal pathways remains limited.
2. Employment Disruption
Frequent medical appointments, fatigue, and dialysis schedules can reduce work capacity or necessitate early retirement. This loss of employment contributes not only to financial instability but also to diminished self-identity and social engagement. Younger adults with CKD may experience particularly profound occupational disruption.
3. Financial Strain
Although dialysis treatment is funded by the NHS, indirect costs — including transport, dietary requirements, and reduced income — impose financial pressure. Socioeconomic deprivation is both a risk factor for CKD and a consequence of its progression, reinforcing health inequalities.

4. Cultural and Social Considerations
Cultural beliefs influence health-seeking behaviours, dietary adherence, and attitudes towards transplantation or end-of-life care. Minority ethnic communities in the UK experience higher rates of CKD progression and reduced transplant access, reflecting structural and systemic inequities (NHSBT, 2024). Addressing cultural competence within renal services is therefore essential to equitable care delivery.
6. Evidence-Based Management in the UK
Management of chronic kidney disease (CKD) in the UK is guided by NICE within the NHS framework. Contemporary care prioritises early detection, cardiovascular risk reduction, and multidisciplinary management rather than late-stage dialysis intervention.
6.1 Early Stage Management (CKD 1–3)
Early management focuses on slowing progression and reducing cardiovascular risk.
1. Blood Pressure Control
Hypertension accelerates nephron loss. NICE (2021) recommends:
· <140/90 mmHg (without significant proteinuria)
· <130/80 mmHg (ACR ≥70 mg/mmol)
Tight control reduces CKD progression and cardiovascular events (KDIGO, 2021). Targets should be individualised in frail or older patients to avoid adverse effects.

2. ACE Inhibitors / ARBs
RAAS blockade reduces intraglomerular pressure, proteinuria, and disease progression. Evidence supports benefit in both diabetic and non-diabetic proteinuric CKD (Brenner et al., 2001; Lewis et al., 1993). Monitoring is essential due to risks of hyperkalaemia and acute kidney injury.
3. SGLT2 Inhibitors
Recent trials (DAPA-CKD; EMPA-KIDNEY) demonstrate reduced CKD progression, dialysis risk, and cardiovascular mortality, including in non-diabetic CKD (Heerspink et al., 2020; The EMPA-KIDNEY Collaborative Group, 2022). NICE (2023) recommends their use in albuminuric CKD where eGFR permits. While practice changing, implementation varies and cost-effectiveness considerations remain relevant within NHS prescribing.
4. Lifestyle Interventions
Key measures include sodium restriction, weight management, smoking cessation, physical activity, and glycaemic control. However, adherence is influenced by socioeconomic factors, contributing to health inequalities.
6.2 Advanced CKD Management (CKD 4–5)
Management shifts towards preparation for kidney replacement therapy (KRT) or conservative care.
1.Dialysis
Haemodialysis (HD) and peritoneal dialysis (PD) offer comparable early survival. PD provides greater autonomy but carries peritonitis risk; HD is associated with vascular access complications. Modality choice should be patient-centred, although disparities in access persist.
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2.Kidney Transplantation
Transplantation offers superior survival, quality of life, and long-term cost-effectiveness compared to dialysis. Barriers include organ shortage and ethnic inequities in donor matching. UK services are coordinated via NHS Blood and Transplant.
3.Conservative Kidney Management (CKM)
For frail or highly comorbid patients, conservative management focuses on symptom control and advance care planning. Evidence suggests limited survival benefit from dialysis in very elderly multimorbid patients (Murtagh et al., 2007), emphasising shared decision-making.
6.3 Multidisciplinary Care
CKD requires integrated, biopsychosocial management. Core team members include nephrologists, specialist nurses, dietitians, pharmacists, GPs, social workers, and psychologists.
NICE emphasises:
· Risk stratification
· Regular ACR and eGFR monitoring
· Medication review
· Structured patient education
Multidisciplinary care reduces hospitalisation, improves dialysis preparedness, and supports psychological and end-of-life planning. However, workforce pressures and fragmented care transitions remain ongoing NHS challenges.
7.Theoretical Perspectives and Models for Improved Long-Term Condition Outcomes
7.1 UK Model: House of Care Framework
The House of Care framework underpins long-term condition management within the NHS. It promotes a shift from reactive treatment to proactive, person-centred care planning. The model is built on four interconnected components: an informed and activated patient, a prepared multidisciplinary team, supportive organisational systems, and community resources (Coulter et al., 2016). Evidence suggests that structured care planning and patient activation improve clinical outcomes and reduce unplanned admissions. In CKD management, this supports early intervention, medication optimisation, and shared decision-making.
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Figure:8 (NHS, 2023)
However, implementation varies across Integrated Care Systems due to workforce pressures and digital system fragmentation, which may limit consistency of delivery.
7.2 International Model: Chronic Care Model (CCM)
The Chronic Care Model (CCM), developed by Wagner et al., provides an internationally recognised framework for improving chronic disease outcomes. It emphasises system redesign, decision support, clinical information systems, self-management support, and community partnerships (Wagner, Austin and Von Korff, 1996).
The CCM has been associated with improved care processes and clinical indicators across multiple long-term conditions globally (Coleman et al., 2019). In CKD, it supports structured monitoring (eGFR, ACR), risk stratification, and multidisciplinary coordination.
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Figure:9 (Ansari et al., 2022)
While widely adopted, successful implementation depends on organisational capacity and sustained investment, which can vary between health systems.
8. National and Local Political Health and Social Care Agendas
1. NHS Long Term Plan (2019)
The NHS Long Term Plan prioritises prevention, integrated care systems (ICS), personalised care, and improved management of long-term conditions. It supports earlier diagnosis, risk stratification, and enhanced primary care involvement (NHS England, 2019).
For CKD, this aligns with improved screening, cardiovascular risk reduction, and multidisciplinary review. However, regional variation in resources and workforce capacity affects consistent implementation.
2. Kidney Health: Delivering Excellence (2013)
This national framework outlines standards for early detection, equitable access, and patient-centred kidney care across England. It promotes shared decision-making and improved transplantation pathways (jamesmccann, 2017).
Despite clear policy direction, disparities in access to specialist services and transplantation remain, particularly among socioeconomically deprived and ethnic minority populations.
3. WHO Integrated People-Centred Health Services Framework (2016)
Internationally, the WHO framework promotes coordinated, person-centred systems focused on long-term condition management and continuity of care. It reinforces the principles underpinning both the House of Care and CCM (WHO, 2023).
9.Recommendations for Improving Person-Centred Care
1.Strengthening Self-Management
Structured education, personalised care plans, diet and motivational support improve patient activation and clinical outcomes (Lorig and Holman, 2003). For CKD, this includes medication adherence, dietary modification, and blood pressure monitoring. Digital tools and culturally tailored resources should be expanded to reduce inequalities.
2.Enhancing Multidisciplinary Care
Integrated MDT working improves medication optimisation, dialysis preparedness, and psychosocial support. Workforce development and shared electronic records are essential to improve continuity across primary and secondary care.
3.Promoting Advance Care Planning and End of life Care
Some patients continue to decline in spite of dialysis and supportive treatment, and they will eventually require end-of-life (EOL) care or Palliative care (National Kidney Federation, 2023).
Early discussions regarding treatment preferences, including conservative kidney management, support informed decision-making. Evidence suggests dialysis may not significantly improve survival in very elderly multimorbid patients, reinforcing the importance of shared decision-making and palliative integration (Murtagh et al., 2007).
Conclusion
Chronic kidney disease (CKD) is a common and progressive long-term condition that has significant clinical and public health implications. As kidney function declines, patients may experience multiple complications including cardiovascular disease, metabolic disturbances, and reduced quality of life. Early identification and effective management are therefore essential in slowing disease progression.
Within the UK healthcare system, evidence-based interventions such as blood pressure control, RAAS blockade, and the use of SGLT2 inhibitors play an important role in reducing disease progression and improving patient outcomes. In addition, multidisciplinary care and patient education are key components of long-term CKD management.
Although national policies and care models support a more integrated and person-centred approach to chronic disease management, challenges such as workforce pressures and health inequalities continue to affect service delivery. Strengthening prevention strategies, supporting patient self-management, and improving access to multidisciplinary care will be essential to improving long-term outcomes for individuals living with CKD.
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