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Introduction

Chronic Kidney Disease (CKD) significantly impacts patients’ health-related quality of life (HRQoL), yet comprehensive evidence synthesis remains limited, particularly from African contexts. This systematic review aims to evaluate how CKD affects HRQoL in adult patients and identify the most impacted domains across disease stages, providing evidence to guide patient-centered care and health policy.





Methods

Following PRISMA-P 2020 guidelines, we will systematically search PubMed, Embase, Scopus, Web of Science, Cochrane Library, and grey literature for observational studies and clinical trials evaluating HRQoL in adults (≥18 years) with CKD using validated instruments (SF-36, KDQOL, EQ-5D). Two independent reviewers will conduct study selection, data extraction, and quality assessment using the Newcastle-Ottawa Scale and Cochrane Risk of Bias Tool. Meta-analysis will be performed where feasible, with subgroup analyses by CKD stage, treatment modality, and geographic region.





Expected outcomes

This review will provide nurses and clinicians with comprehensive evidence on HRQoL impairments across CKD stages, inform development of targeted psychosocial interventions, and guide resource allocation for holistic patient care. Findings will support healthcare providers in addressing not only physiological parameters but also patients’ subjective wellbeing and quality of life.





Systematic review registration

https://www.crd.york.ac.uk/PROSPERO/, identifier CRD420251036629.
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1 Introduction

Chronic kidney disease (CKD) is a progressive condition associated with significant morbidity and mortality. Given its long-term nature, CKD affects various domains of health-related quality of life (HRQoL), including physical, psychological, and social well-being. Understanding the extent of HRQoL impairment in CKD patients can inform clinical interventions and healthcare policies.

Chronic kidney disease is a gradual loss of kidney function over time (1). It encompasses five stages based on the kidney’s ability to filter waste, measured by the glomerular filtration rate (GFR). CKD progresses through stages 1 to 5, with stage 1 being the mildest form (normal GFR but with signs of kidney damage) and stage 5 being the most severe (GFR less than 15 mL/min/1.73m2) (2). In early stages, CKD might be asymptomatic or cause mild symptoms like fatigue, swelling, or increased blood pressure (3). As CKD progresses, symptoms may worsen. Treatment focuses on slowing the progression through medications, lifestyle changes, and addressing the underlying causes, such as hypertension or diabetes. End-Stage Renal Disease (ESRD) is the final stage of Chronic Kidney Disease (stage 5 of CKD), where there is an irreversible loss of kidney function with a glomerular filtration rate (GFR) of less than 15ml/min/1.73m2 (4). At this stage, the kidneys cannot adequately filter waste, leading to life-threatening imbalances in fluids and electrolytes. ESRD causes more severe symptoms, including persistent fatigue, fluid overload, shortness of breath, and uremia (build-up of waste products) (3).

The worldwide prevalence of Chronic Kidney Disease (CKD) is 10-13% and is estimated to be increasing by approximately 8% annually (5). Persons living with CKD usually experience a diminished quality of life, an increased risk for cardiovascular diseases and a reduced life expectancy (6). The management of CKD has significant clinical, social, and financial consequences for patients, nurses, doctors, and the healthcare system (7). Persons with CKD require renal replacement therapy (dialysis or transplantation) (8–10). In 2019, 1.4 million patients were reported to be receiving renal replacement therapy (RRT) worldwide (11).

Chronic kidney disease is high in African countries with an estimated overall prevalence of 8%-16%, corresponding to nearly 500 million affected individuals, of whom 78% (387.5 million) are in low-to-middle-income countries (12). In Ghana, the prevalence of CKD is 13.3% with a mortality rate of 5% (5, 13), and an increase of CKD is reported at five times the rate of world population growth and is not expected to level out soon (13).

Patients with CKD confront a variety of challenges, including ongoing symptoms, difficult treatments, fluid restrictions, uncertainty about life, and a dependence on technology. Other challenges are dietary management, medication adherence and physical activity. These challenges have an impact on patients’ autonomy, especially once they begin receiving renal replacement therapy (9, 14, 15).

Most patients with CKD in Ghana and sub-Saharan Africa (SSA) are aged between 20 and 50 years representing the economically productive group (16, 17). The burden of end-stage renal disease in Ghana and sub-Saharan Africa is high (17, 18). In one study, 166 of 3317 patients admitted to hospital had renal disease, and of these, 45 (27.1%) died mainly from renal failure (18). Recent data from Korle-Bu Teaching Hospital in Ghana showed that 15% of all medical admissions have kidney disease. In addition, 10% of all deaths on the medical wards are due to end-stage renal disease (19).

Health-related quality of life (HRQoL) represents a multidimensional construct encompassing physical, psychological, and social domains of health from the patient’s perspective, extending beyond mere absence of disease. For patients with CKD, particularly those with ESRD, HRQoL assessment provides valuable insights into the comprehensive impact of the disease and its treatment on daily functioning and wellbeing. Multiple studies have demonstrated that patients with CKD experience significant impairments in HRQoL compared to the general population, with factors such as symptom burden, treatment modality, and psychosocial factors contributing to these differences.

A systematic review evaluating the impact of CKD on HRQoL would consolidate current knowledge, identify specific domains most affected by the disease, and provide an evidence base for developing targeted interventions. Such knowledge synthesis is particularly important given the growing burden of CKD globally and the need for comprehensive, patient-centered care approaches that address not only physiological parameters but also patients’ subjective experiences and overall quality of life.



1.1 Rationale

Despite growing recognition of HRQoL as a critical patient-centered outcome in CKD management, existing systematic reviews have important limitations. Previous reviews have predominantly focused on specific treatment modalities (dialysis or transplantation) rather than examining HRQoL comprehensively across all CKD stages. Additionally, most existing syntheses have been conducted in high-income countries, with limited representation of low- and middle-income settings, particularly African contexts where CKD burden is rising rapidly and healthcare resources differ substantially.

Furthermore, while several reviews have examined overall HRQoL scores, few have systematically analyzed which specific domains (physical, mental, or social functioning) are most severely affected at different disease stages. This granular understanding is essential for developing targeted interventions. There is also limited synthesis of how demographic and clinical factors—such as age, comorbidities, and socioeconomic status—moderate the relationship between CKD and HRQoL across diverse populations.

This knowledge gap hampers the development of evidence-based, targeted interventions to improve patients’ quality of life beyond physiological management. Our systematic review addresses these gaps by: (1) examining HRQoL across all CKD stages from early disease to end-stage renal disease; (2) including global evidence with particular attention to underrepresented regions; (3) systematically identifying which HRQoL domains are most affected; and (4) analyzing moderating factors that influence this relationship. Such comprehensive synthesis will provide valuable insights for healthcare providers, policymakers, and researchers aiming to enhance holistic care for patients with CKD.




1.2 Objective of the systematic review

The main objective is to evaluate the impact of CKD on HRQoL in the adult patients by analyzing findings from existing studies.

Specific Objectives.

	To assess the impact of CKD on the HRQoL of affected patients.

	To identify specific domains of HRQoL most affected by CKD, including physical health, mental health, and social functioning.

	To determine differences in HRQoL between the different stages of CKD.

	To assess the impact of dialysis and kidney transplantation on HRQoL.

	To determine the influence of demographic and clinical factors (e.g., age, gender, comorbidities) on HRQoL in CKD patients.







2 Methods

This study protocol will follow the PRISMA-P (Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols) guidelines. The systematic review will be conducted in accordance with these guidelines to ensure transparent and comprehensive reporting of the methodology employed, facilitating replication and critical evaluation of the review process.



2.1 Eligibility criteria



2.1.1 Inclusion criteria



2.1.1.1 Population

Adults (≥18 years) diagnosed with CKD at any stage, including those undergoing dialysis or with kidney transplants. The population will include patients across the spectrum of CKD severity, from early-stage disease (stages 1-3) to advanced disease (stages 4-5) and end-stage renal disease requiring renal replacement therapy. Both incident and prevalent cases of CKD will be considered, and there will be no restrictions based on demographic characteristics such as gender, ethnicity, or socioeconomic status.




2.1.1.2 Intervention

Diagnosis of CKD. While this review focuses on a condition rather than a specific intervention, the “intervention” component in this context refers to the presence of CKD as the exposure of interest. Studies examining patients with CKD of any etiology will be eligible, including but not limited to diabetic nephropathy, hypertensive nephrosclerosis, glomerulonephritis, polycystic kidney disease, and other primary or secondary kidney disorders leading to chronic kidney dysfunction.




2.1.1.3 Comparator

Adults without CKD or comparison across different CKD stages. Studies may compare HRQoL between CKD patients and healthy controls, between different stages of CKD, or between different treatment modalities (e.g., hemodialysis versus peritoneal dialysis versus transplantation). Studies without a comparison group but reporting HRQoL data for CKD patients will also be considered if they provide sufficient information to address the review objectives.




2.1.1.4 Outcomes

HRQoL assessed using validated instruments, e.g., a 36-question survey that measures health-related quality of life. It’s used to assess health status in a variety of settings, including clinical practice, research, and population surveys (SF-36), and questionnaires used to measure quality of life (EQ-5D, KDQOL). EQ-5D is a generic instrument that assesses general health, while KDQOL is a disease-specific questionnaire that assesses kidney disease-related quality of life (KDQOL). The primary outcome will be overall HRQoL scores or domain-specific scores (physical, mental, social functioning) as measured by these instruments. Both cross-sectional assessments and longitudinal changes in HRQoL will be considered relevant outcomes.




2.1.1.5 Study design

Observational studies (cross-sectional, cohort, and case-control) and interventional studies. This broad inclusion of study designs acknowledges the diverse methodological approaches used to investigate HRQoL in CKD patients. Observational studies provide valuable real-world evidence about the relationship between CKD and quality of life, while interventional studies may offer insights into how various treatments or management approaches affect HRQoL outcomes.





2.1.2 Exclusion criteria

Studies focusing on pediatric populations, case reports, reviews, and non-English publications will be excluded from this systematic review. Pediatric populations are excluded because children and adolescents with CKD face distinct developmental and psychosocial challenges that differ from those experienced by adults, warranting separate analysis. Case reports are excluded due to their limited generalizability and potential for selection bias. Reviews (narrative, systematic, or meta-analyses) will be excluded to prevent duplication of data, although their reference lists may be screened to identify additional primary studies.



2.1.2.1 Language bias consideration

Non-English publications will be excluded due to resource constraints for translation. We acknowledge this as a potential limitation that may introduce language bias, as relevant studies published in other languages (particularly from non-English speaking countries with high CKD burden) may be missed. This could limit the generalizability of findings, particularly regarding HRQoL experiences in diverse cultural contexts. The potential impact of this exclusion on review findings will be discussed transparently in the final manuscript, and we will compare our findings with any available non-English systematic reviews to assess potential gaps.






2.2 Information sources

A comprehensive search will be conducted across PubMed, Embase, Scopus, Web of Science, and Cochrane Library. Grey literature will be searched through ProQuest Dissertations and relevant conference proceedings. For grey literature sources, quality assessment will follow the same Newcastle-Ottawa Scale criteria used for published observational studies, with particular attention to methodological rigor, sample representativeness, and outcome measurement validity. Conference proceedings will be included only if they provide sufficient methodological detail and outcome data to permit quality assessment.

To ensure sensitivity and comprehensiveness, no time limits will be applied. The search will cover publications from database inception through December 2025. If more than six months elapse between the initial search and final review completion, the search will be updated to ensure recently published studies are included.




2.3 Search strategy

The search strategy will include terms such as “chronic kidney disease,” “End-Stage Renal Disease,” “Health-Related Quality of Life,” “HRQoL,” “Dialysis,” and “Kidney Transplantation.” Keywords include: adults, patients, quality of life, HRQoL, kidney disease, renal failure, and dialysis, combined using the Boolean operator AND.



2.3.1 Database-specific search algorithms

PubMed: [(QUALITY OF LIFE [Title/Abstract]) AND ADULT [Title/Abstract]) AND KIDNEY DISEASE [Title/Abstract]].

Embase: [(ab: (QUALITY OF LIFE)) AND (ab: (ADULT PATIENTS)) AND (ab: (RENAL FAILURE))].

Scopus: [TITLE-ABS-KEY (quality of life AND adult patients AND dialysis)].

Web of Science: [Title, abstract, keywords: quality of life AND adult patients AND kidney disease].

Cochrane Library: [ab (quality of life) AND ab (adult patients) AND ab (dialysis)].

Google Scholar: To manage the volume of results from Google Scholar, we will limit screening to the first 200 most relevant results ranked by relevance. The search will use: [allintitle: Adult quality of life kidney disease]. This pragmatic approach balances comprehensiveness with feasibility, as Google Scholar searches can yield thousands of results with diminishing relevance.

Grey Literature: ProQuest Dissertations and conference proceedings will be searched using similar keyword combinations, with screening limited to studies from the past 10 years to ensure relevance and feasibility.

Detailed search algorithms for all databases are provided in Appendix A.





2.4 Study records



2.4.1 Data management

The systematic review will employ a comprehensive approach to data management to ensure methodological rigor and transparency. All identified studies from database searches will be imported into EndNote X9 reference management software for systematic organization and duplicate removal. Following initial screening, potentially eligible studies will be transferred to a standardized data extraction form developed in Microsoft Excel. This form will be piloted on a sample of five studies to ensure its utility and comprehensiveness before full implementation. The Excel database will be organized with separate worksheets for study characteristics, participant demographics, outcome measures, and quality assessment scores.

To ensure data security and integrity, all files will be stored on password-protected devices with regular backups to cloud storage systems. A clear file naming convention will be established to maintain organization throughout the review process. Each study will be assigned a unique identification code to facilitate tracking and cross-referencing between different aspects of the review. Version control measures will be implemented for all working documents, particularly for the data extraction form, to maintain a clear audit trail of any modifications made during the review process.




2.4.2 Selection process

Two independent reviewers (WWA and VLD) will screen titles and abstracts based on inclusion criteria. Full-text articles of eligible studies will be retrieved and reviewed independently by both reviewers. Discrepancies will be resolved through the following structured process: (1) initial discussion between the two primary reviewers to reach consensus; (2) if consensus cannot be achieved after discussion, detailed documentation of the disagreement; (3) consultation with the third reviewer (CIS) who will make the final determination based on the eligibility criteria and documented rationale from both reviewers. All exclusion decisions and reasons will be documented in an Excel tracking sheet to ensure transparency and reproducibility.

The selection process will follow a systematic, two-stage approach to minimize selection bias. In the first stage, titles and abstracts of all identified records will be screened against predetermined inclusion criteria. Studies that clearly do not meet these criteria will be excluded, while all potentially relevant studies will proceed to full-text assessment.

A PRISMA flow diagram will be generated to document the selection process, detailing the number of studies identified, screened, assessed for eligibility, and included in the final review, with specific reasons for exclusions noted at each stage. Inter-rater agreement between reviewers will be calculated using Cohen’s Kappa coefficient, with values above 0.7 considered indicative of substantial agreement.

A PRISMA flow diagram will be developed and included in the final systematic review manuscript to document the study selection process, including numbers of records identified, screened, excluded (with reasons), and finally included. This diagram is not included in the protocol but will be generated during the review process.




2.4.3 Data collection process

A standardized data extraction form will be used to collect data on study characteristics, population demographics, CKD stage, HRQoL measures, and key findings. Data will be extracted by two independent reviewers.

The data extraction form will be designed specifically for this review, encompassing all relevant variables as outlined in the data items section. Prior to the full data extraction, the form will be piloted on a subset of five included studies and refined based on feedback to ensure its comprehensiveness and usability.

The data extraction form will capture detailed information on study characteristics, population demographics, CKD stage and treatment modalities, HRQoL measurement instruments, outcomes reported, and key findings related to the relationship between CKD and HRQoL. For studies reporting multiple HRQoL measures or time points, all relevant data will be extracted to provide a comprehensive assessment. When encountering missing or unclear information, the review team will attempt to contact the corresponding authors of the original studies via email, allowing a four-week response period before proceeding with analysis of the available data.

Regular calibration exercises will be conducted throughout the data extraction process to ensure consistency between reviewers. Any discrepancies in extracted data will be identified through comparison of the independently completed forms and resolved through discussion between the two reviewers. In cases where agreement cannot be reached, the third reviewer will mediate to determine the final data to be included. This systematic approach to data collection will ensure the accuracy and reliability of the information used for subsequent analysis and synthesis, strengthening the validity of the review findings.





2.5 Data items

The following data items will be extracted from each included study:

	Study characteristics: Author(s), year of publication, country of origin, study design, study setting.

	Population characteristics: Sample size, age range, gender distribution, CKD stage or ESRD status, comorbidities.

	CKD-related clinical factors: CKD stage, duration of disease, treatment modality, laboratory values (eGFR, creatinine, hemoglobin).

	HRQoL domains most affected by CKD: Physical health, mental health, social functioning, psychological health.

	Treatment-related factors: Type of renal replacement therapy, duration of treatment, frequency of dialysis.

	Factors influencing HRQoL in CKD patients: Although medication adherence, dietary management, and fluid management are not direct HRQoL outcomes, these variables will be extracted when reported because they represent important behavioral and self-management factors that may mediate or moderate the relationship between CKD and HRQoL. Understanding these factors is essential for developing comprehensive interventions that address both HRQoL outcomes and the self-management challenges that influence them. When these variables are reported in included studies, we will analyze their associations with HRQoL to provide insights for clinical practice.

	Study limitations and author recommendations.






2.6 Outcomes and prioritization

The primary outcome of this systematic review will be health-related quality of life (HRQoL) in adults with chronic kidney disease (CKD) across various stages, including end-stage renal disease (ESRD). HRQoL represents a multidimensional construct encompassing physical, psychological, and social domains of health from the patient’s perspective, extending beyond mere absence of disease or infirmity. This patient-reported outcome has gained increasing recognition as a critical indicator of treatment effectiveness and overall disease burden, complementing traditional clinical endpoints such as mortality and morbidity statistics.

For this review, we will prioritize studies utilizing validated instruments for HRQoL assessment, particularly those widely employed in nephrology research. The 36-Item Short Form Health Survey (SF-36) will be given primary consideration as it measures eight health domains: physical functioning, role limitations due to physical health, bodily pain, general health perceptions, vitality, social functioning, role limitations due to emotional problems, and mental health (3). The Kidney Disease Quality of Life instrument (KDQOL), which combines kidney disease-specific concerns with SF-36 components, will also be prioritized due to its disease-specific relevance and widespread use in CKD research (6). Other validated instruments such as the EuroQol-5D (EQ-5D) will be included to ensure comprehensive coverage of available evidence.

In our analysis, we will examine HRQoL outcomes across multiple dimensions. Physical health domains, including physical functioning, bodily pain, and role limitations due to physical problems, will be assessed to understand CKD’s impact on patients’ physical wellbeing and daily activities. Mental health dimensions, encompassing emotional well-being, psychological distress, and cognitive function, will be evaluated to capture the psychological burden of CKD. Social functioning aspects, including social relationships, role fulfillment, and participation in community activities, will be examined to understand how CKD affects patients’ social interactions and integration. Additionally, disease-specific concerns such as symptoms, treatment burden, and effects of kidney disease on daily life will be prioritized when available from kidney disease-specific instruments.

When analyzing these outcomes, we will give precedence to comparative data that illustrate differences in HRQoL across distinct CKD stages to elucidate the progressive impact of declining kidney function on patient wellbeing. Comparisons between different renal replacement therapies (hemodialysis, peritoneal dialysis, and kidney transplantation) will be prioritized to understand how treatment modalities differentially affect quality of life, potentially informing clinical decision-making regarding treatment options (8, 9). Studies examining relationships between HRQoL and demographic or clinical factors (e.g., age, gender, comorbidities) will be given special attention to identify potential moderators of CKD’s impact on quality of life.




2.7 Risk and bias in individual studies

The Newcastle-Ottawa Scale (NOS) will be used for observational studies, and the Cochrane Risk of Bias Tool will be used for interventional studies. Two reviewers will assess bias independently (WWA and VLD). Conflicts will be resolved through discussion between the two reviewers. If consensus cannot be reached, CIS will serve as the third reviewer to make final determinations. All disagreements and final decisions will be documented to ensure transparency.

The Newcastle-Ottawa Scale was selected for observational studies due to its wide acceptance and validated approach to assessing quality in non-randomized studies. This scale evaluates studies across three key domains: selection of study groups, comparability of groups, and ascertainment of exposure or outcome. For cohort studies, the scale assesses representativeness of the exposed cohort, selection of the non-exposed cohort, ascertainment of exposure, demonstration that the outcome of interest was not present at the start of the study, comparability of cohorts, assessment of outcome, adequacy of follow-up duration, and completeness of follow-up. For case-control studies, it evaluates case definition, representativeness of cases, selection of controls, definition of controls, comparability of cases and controls, ascertainment of exposure, same method of ascertainment for cases and controls, and non-response rate.

For interventional studies, the Cochrane Risk of Bias Tool provides a structured approach to evaluating potential sources of bias. This tool assesses random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other sources of bias. Each domain will be rated as having low, high, or unclear risk of bias, with detailed justification provided for each assessment.

Two reviewers will independently assess the risk of bias for each included study. Discrepancies in assessments will be resolved through discussion between the reviewers, with consultation of a third reviewer if necessary. The results of these quality assessments will be presented in tabular form and considered in the interpretation of findings. Studies with high risk of bias will not be automatically excluded but will be flagged for sensitivity analyses to determine their influence on overall results. If meta-analysis is conducted, subgroup analyses based on study quality may be performed to explore whether methodological limitations affect the observed relationships between CKD and HRQoL.




2.8 Data analysis

Meta-analysis will be performed if sufficient homogeneous data are available. A random-effects model will be used to account for heterogeneity. Heterogeneity will be assessed using the I² statistic. Subgroup analyses will be conducted based on CKD stage, dialysis status, and HRQoL domains.



2.8.1 Handling multiple comparisons

Given the planned subgroup analyses across CKD stages, treatment modalities, HRQoL domains, and demographic factors, we will address the risk of false-positive findings from multiple comparisons using the following approach: (1) Primary analyses will be clearly distinguished from exploratory subgroup analyses; (2) For planned subgroup analyses, we will apply Bonferroni correction when conducting multiple statistical tests within the same outcome domain; (3) P-values will be interpreted with caution, and effect sizes with confidence intervals will be emphasized over significance testing alone; (4) Findings from subgroup analyses will be presented as hypothesis-generating rather than confirmatory, particularly when not pre-specified; (5) Sensitivity analyses will assess the robustness of significant findings.

Publication bias will be evaluated using funnel plots and Egger’s test.

The meta-analysis will employ a random-effects model to synthesize the quantitative findings from included studies, recognizing the expected clinical and methodological heterogeneity across studies of CKD and HRQoL. This approach acknowledges that the true effect size may vary between studies due to differences in study populations, CKD etiology, treatment approaches, and measurement instruments. For continuous outcomes, such as HRQoL scores, mean differences or standardized mean differences will be calculated with 95% confidence intervals, depending on the consistency of measurement scales across studies. When studies use different instruments to measure the same HRQoL construct, standardized mean differences will be employed to facilitate comparability.

Heterogeneity will be formally assessed using the I² statistic, which quantifies the percentage of total variation across studies attributable to heterogeneity rather than chance. I² values of 25%, 50%, and 75% will be interpreted as representing low, moderate, and high levels of heterogeneity, respectively. The chi-squared test will provide a formal statistical test of heterogeneity, with p < 0.10 considered indicative of significant heterogeneity due to the test’s known low power. If substantial heterogeneity is detected (I² > 50%), potential sources will be explored through subgroup analyses and meta-regression if sufficient studies are available.

Planned subgroup analyses include stratification by CKD stage (early versus advanced), treatment modality (conservative management, hemodialysis, peritoneal dialysis, transplantation), demographic factors (age groups, gender), and HRQoL domains (physical, mental, social functioning). These analyses aim to identify factors that might modify the relationship between CKD and HRQoL, providing more nuanced insights for clinical practice. Additionally, stratification by study design and quality assessment scores will be conducted to evaluate the robustness of findings across methodological approaches.

Sensitivity analyses will be performed to assess the impact of methodological decisions and study quality on meta-analytic results. These may include restricting analysis to studies with low risk of bias, excluding studies with imputed data, using alternative meta-analytic models (fixed versus random effects), and excluding potential outlier studies. The results of these sensitivity analyses will be reported transparently to inform interpretation of the primary findings.





2.9 Meta-bias

Publication bias will be evaluated using visual inspection of funnel plots and formal statistical tests such as Egger’s test of asymmetry. A funnel plot will be created by plotting the effect estimates against their standard errors or sample sizes. Asymmetry in the funnel plot may indicate publication bias, although other factors such as methodological heterogeneity or chance could also contribute to asymmetry. Egger’s test will provide a statistical assessment of funnel plot asymmetry, with p < 0.05 considered indicative of significant asymmetry.

If publication bias is detected, the trim-and-fill method may be employed to estimate adjusted effect sizes accounting for potentially missing studies. Additionally, the fail-safe N method may be used to calculate the number of unpublished null studies that would be needed to render the observed effect non-significant, providing an indication of the robustness of findings to potential publication bias.

Selective outcome reporting within studies will be assessed by comparing the outcomes specified in study protocols or methods sections with those reported in the results. When available, study protocols will be retrieved from clinical trial registries or published protocol papers. Discrepancies between planned and reported outcomes, particularly the omission of pre-specified outcomes, will be noted as potential indicators of selective reporting bias. The impact of selective reporting will be considered when interpreting the body of evidence and assessing the overall confidence in review findings.




2.10 Confidence in cumulative evidence

The quality of evidence across studies for each main outcome will be assessed using the GRADE approach. This systematic method evaluates the certainty of evidence based on study design, risk of bias, inconsistency, indirectness, imprecision, publication bias, magnitude of effect, dose-response relationship, and effect of plausible confounding factors.



2.10.1 GRADE assessment process and disagreement resolution

Two reviewers (WWA and VLD) will independently assess the certainty of evidence for each outcome using GRADE. Disagreements in GRADE ratings will be resolved through: (1) structured discussion between the two reviewers, with explicit documentation of reasoning for each rating decision; (2) reference to the GRADE handbook for clarification of rating criteria; (3) consultation with the third reviewer (CIS) if consensus cannot be achieved, who will review the documented rationale and make a final determination based on GRADE guidelines. All GRADE assessment disagreements and resolutions will be documented in the GRADE evidence profile tables to ensure transparency.




2.10.2 Consideration of study design limitations

We acknowledge that most included studies are likely to be observational (cross-sectional or cohort studies) given the nature of the research question. Observational study designs inherently limit causal inference about the relationship between CKD and HRQoL, as they cannot definitively establish causation or exclude all potential confounding factors. This limitation will be explicitly addressed in the GRADE assessment and in the interpretation of findings. We will clearly communicate that observed associations may be influenced by unmeasured confounders and that causal claims should be made cautiously. Despite these limitations, observational studies provide valuable real-world evidence about HRQoL patterns in CKD patients and can identify important associations that inform clinical practice and hypothesis generation for future interventional research.

For each outcome, the body of evidence will be rated as high, moderate, low, or very low quality. Evidence from randomized controlled trials starts as high quality but can be downgraded based on limitations in the above domains. Conversely, evidence from observational studies starts as low quality but can be upgraded based on factors such as large magnitude of effect, dose-response gradient, or if all plausible confounding would reduce the observed effect.

The assessment will begin with the initial rating based on study design, followed by consideration of factors that might decrease the certainty of evidence: risk of bias (from the quality assessment of individual studies), inconsistency (unexplained heterogeneity in results), indirectness (population, intervention, comparator, or outcome differs from those of interest), imprecision (wide confidence intervals or small sample sizes), and publication bias. Factors that might increase the certainty of evidence will also be considered: large magnitude of effect, dose-response gradient, and confounding factors that would reduce the observed effect.

The results of the GRADE assessment will be presented in a summary of findings table, including the number of studies and participants contributing to each outcome, effect estimates with confidence intervals, quality of evidence ratings, and explanations for downgrading or upgrading decisions. This transparent evaluation of the certainty of evidence will guide the interpretation of findings and inform recommendations for clinical practice and future research regarding the impact of CKD on HRQoL.

The quality of evidence will be assessed using the GRADING of Recommendations Assessment, Development, and Evaluation (GRADE) approach. Two reviewers will independently conduct GRADE assessments for each outcome. Disagreements in GRADE ratings will be resolved through structured discussion between reviewers, focusing on specific criteria causing discordance. If consensus cannot be reached after discussion, a third independent reviewer will arbitrate, with the final rating determined by majority decision. All disagreements and resolutions will be documented to maintain transparency in the assessment process.

For each outcome, evidence will be rated as high, moderate, low, or very low quality, beginning with initial ratings based on study design and considering factors that decrease certainty (risk of bias, inconsistency, indirectness, imprecision, publication bias) or increase certainty (large magnitude of effect, dose-response gradient, confounding factors that would reduce observed effects).





2.11 Reporting of review findings

Study selection will be documented using a PRISMA flow diagram showing the number of records identified, screened, assessed for eligibility, and included in the final review, with reasons for exclusions at each stage. The PRISMA flow diagram will be generated during the review process and included in the final manuscript to ensure transparent reporting of the systematic search and selection procedures.
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