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ABSTRACT

Chronic kidney disease (CKD) affects 788 million adults worldwide and is among the leading causes of death globally, yet
awareness of the disease remains critically low across all populations. This narrative review synthesises the current evidence on
CKD awareness at three interconnected levels: the individual patient, the healthcare system, and the community. At the patient
level, pooled estimates indicate that overall CKD awareness is approximately 19%, with awareness in general population settings
as low as 7.3%. Even among patients under nephrology care, significant knowledge gaps persist regarding treatment modalities
and disease progression. At the healthcare system level, studies such as the multinational REVEAL-CKD study demonstrate that
over 75% of stage 3 CKD cases remain undiagnosed, with underdiagnosis rates reaching 95% in some countries. Provider-level
barriers include time constraints, lack of clinical confidence, and reluctance to communicate a CKD diagnosis. At the community
level, public understanding of kidney health is profoundly limited compared with awareness of other chronic conditions such
as diabetes and cardiovascular disease. This review further examines the determinants of CKD awareness, including education,
socioeconomic status, age, and comorbidities. Health literacy emerges as a critical mediating factor, with approximately 25%
of CKD patients demonstrating limited health literacy. Current evidence on awareness-enhancing interventions, measurement
tools, and national policy initiatives is also reviewed. The findings underscore the urgent need for coordinated, multilevel
strategies that address individual knowledge deficits, strengthen healthcare system capacity for early detection, and enhance

community-level understanding of CKD.
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INTRODUCTION

Chronic kidney disease (CKD) is defined as structural or
functional abnormalities of the kidney persisting for at least
three months.' The disease follows a progressive course and
is classified into five stages based on GFR, ranging from
mild impairment (stage 1-2) to kidney failure requiring
renal replacement therapy (stage 5).' Despite its largely
asymptomatic nature in early stages, CKD carries substantial
risks of cardiovascular morbidity, metabolic complications,
and premature mortality."?

The global burden of CKD has reached alarming proportions.
The Global Burden of Disease Study 2023 reported that 788
million adults aged 20 years and older were living with CKD,
corresponding to an age-standardized prevalence of 14.2%.>
Furthermore, in 2023 CKD contributed to 1.48 million
deaths globally, ranking ninth among causes of mortality
with forecasts showing it will be the cause of 3 million
deaths annually by 2040.>* In Turkiye, the population-based
CREDIT study reported a CKD prevalence of 15.7% in 2011,
whereas the GBD 2023 study reported a prevalence of 17%
for 2023, exceeding the global average and ranking Turkiye
among the countries with the largest CKD populations.>”

*Corresponding Author: Berrak Itir Ayl, berrakayli@hacettepe.edu.tr
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Against this backdrop of high prevalence and disease burden,
CKD awareness remains remarkably low. A systematic
review and meta-analysis of 32 studies reported pooled CKD
awareness of only 19.2% overall, dropping to 7.3% in general
population settings.® According to the CDC, 9 in 10 adults
with CKD in the United States are not aware of their kidney
disease, and 1 in 3 adults with advanced CKD do not know
they have the condition.” This low awareness contrasts sharply
with chronic conditions such as diabetes and hypertension,
for which both public and patient awareness are considerably
higher.

The consequences of low CKD awareness are profound.
Patients who are unaware of their condition are less likely to
adopt protective behaviours such as dietary modifications,
medication adherence, and avoidance of nephrotoxic agents.
At the healthcare system level, undiagnosed CKD translates to
missed opportunities for early pharmacological intervention
withagents such as renin-angiotensin system inhibitors (RASi)
and sodium-glucose cotransporter 2 (SGLT2) inhibitors,
which have demonstrated significant renoprotective benefits.'
At the community level, limited public understanding of
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kidney disease perpetuates late referrals, emergency dialysis
initiation, and preventable disease progression.®’

This narrative review aims to provide a comprehensive
synthesis of the current evidence on CKD awareness across
three interconnected levels: the individual patient, the
healthcare system, and the community. By examining the
determinants, consequences, and potential interventions
for improving CKD awareness, this review seeks to inform
clinical practice, public health strategies, and future research
directions.

This review adopts a multilevel perspective, examining CKD
awareness across three interconnected ecological levels: the
individual patient, the healthcare system, and the community
(Figure). This framework recognizes that awareness is shaped
not only by individual knowledge and health literacy, but
also by healthcare provider practices, system-level screening
protocols, and broader societal understanding of kidney
health. By structuring the review around these levels, we
aim to identify level-specific barriers and opportunities for
intervention, ultimately informing coordinated strategies that
address awareness deficits at multiple points simultaneously.
While the socioecological model traditionally distinguishes
additional levels such as interpersonal relationships and
policy environments, we focus on these three levels as they
represent the most actionable domains for current CKD
awareness research and intervention.*
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Figure. Multilevel framework for CKD awareness

This conceptual model illustrates the three interconnected ecological levels examined in this review:
patient level (individual knowledge, health literacy, and self-management capacity), healthcare system
level (provider practices, screening protocols, and diagnostic communication), and community level
(public understanding, awareness campaigns, and national programs). Bidirectional arrows indicate
reciprocal influences between levels. Patient engagement shapes healthcare delivery, while system-
level education affects individual awareness. Community-level social norms influence both patient
perceptions and healthcare priorities, while patient and provider experiences inform community-level
understanding and advocacy.

For this narrative review, we searched PubMed, Scopus, and
Web of Science databases from January 2000 to January
2026 using combinations of terms including ‘chronic kidney
disease, 'CKD, ‘'awareness, 'knowledge, 'health literacy,
'underdiagnosis,” ‘screening, and 'patient education. We
also reviewed reference lists of key articles and relevant
clinical guidelines. Studies were selected thematically based
on their relevance to patient-level awareness, healthcare
system-level detection, community-level understanding, or
awareness interventions. We prioritized systematic reviews,
meta-analyses, multinational studies, and population-based
surveys, while also including regional studies to capture
geographic variation. Turkish-language sources were included
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for Turkiye-specific data. This approach, while not following
the PRISMA guidelines for systematic reviews, enabled
comprehensive coverage of a broad, heterogeneous literature.

THE GLOBAL BURDEN OF CKD: SETTING
THE CONTEXT FOR AWARENESS

Understanding the urgency of CKD awareness requires
appreciating the scale of the disease burden. CKD prevalence is
increasing worldwide, driven by aging populations and rising
rates of diabetes and hypertension; the two leading causes of
end-stage kidney disease globally.»"" The progression from
early CKD to kidney failure requiring replacement therapy
carries significant clinical and economic implications. In
2023, an estimated 4.59 million individuals worldwide were
receiving renal replacement therapy, a number that has been
steadily increasing over the past three decades.'” In Turkiye,
the Turkish Society of Nephrology Registry reported 92,461
patients receiving renal replacement therapy in 2024, a three-
fold increase from 30,223 in 2003."* Mortality rates in end-
stage kidney disease remain high, with first-year mortality
approaching 20% and five-year mortality reaching 50%."*

Crucially, CKD progression can be substantially slowed
through timely intervention. The KDIGO 2024 guidelines
emphasize comprehensive management including blood
pressure control (target systolic <120 mmHg), dietary
modifications (sodium restriction <2 g/day, protein intake 0.8
g/kg/day for stage 3+), pharmacological renoprotection with
RASi, SGLT2 inhibitors, and nonsteroidal mineralocorticoid
receptor antagonists, as well as avoidance of nephrotoxic
agents.' However, these interventions depend fundamentally
on patients being aware of their condition and healthcare
providers identifying CKD early; both of which are current
points of failure.

PATIENT-LEVEL CKD AWARENESS

Prevalence of Patient Awareness

The most comprehensive assessment of patient-level CKD
awareness comes from the systematic review and meta-
analysis by Chu et al.,® which analyzed 32 studies published
between 2004 and 2017. The pooled CKD awareness was
19.2% (95% CI: 10.0%-33.6%) overall, with awareness among
individuals with an eGFR <60 ml/min/1.73 m? reaching only
26.5% (95% CI: 11.9%-48.9%). Notably, awareness varied
dramatically by clinical setting: it was highest among patients
followed in nephrology practices (86.2%; 95% CI: 74.9%-
93.0%) and lowest in general population surveys (7.3%; 95% CI:
5.0%-10.5%).° The question wording used to assess awareness
also significantly influenced estimates, with the term "kidney
problem” yielding the highest awareness estimates (58.7%)
and "weak or failing kidneys" the lowest (12.3%).¢

Even among patients receiving specialist nephrology
care, knowledge gaps are substantial. Finkelstein et al.””
found that among 676 stage 3-5 CKD patients followed by
nephrologists, 43% lacked knowledge about hemodialysis,
56% were uninformed about transplantation, and 66% had no
knowledge about peritoneal dialysis. Wright et al.’® reported
that while 94% of patients in a nephrology clinic knew they
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had a kidney problem, only 69% knew their condition was
CKD.

In the United States, Chu et al.”” demonstrated that CKD
awareness remained below 50% even among high-risk
individuals, dropping to 9.6% in low-risk groups. Plantinga et
al.”® analysed trends from the National Health and Nutrition
Examination Survey and found that CKD awareness
improved only modestly over time, from approximately 8%
to 10%, underscoring the persistence of this gap despite public
health efforts.

Beyond individual knowledge gaps, these findings raise
important concerns regarding informed decision-making in
CKD care. Limited awareness about the nature of CKD and
available treatment modalities, even among patients receiving
specialist care, suggests that truly informed consent for dialysis
initiation, transplantation, or conservative management may
be compromised. In contexts where patients lack a clear
understanding of disease chronicity, progression trajectories,
and treatment options, consent may remain procedural rather
than substantively informed. This has particular relevance for
shared decision-making around renal replacement therapy
modality selection and end-of-life care planning, where
patient preferences should ideally guide treatment choices.

From a theoretical perspective, low CKD awareness aligns
with key constructs of the Health Belief Model."”” Insufficient
knowledge may reduce perceived susceptibility to CKD
complications and perceived severity of the condition, thereby
weakening motivation for preventive or renoprotective
behaviours. Moreover, misunderstanding of treatment
modalities may amplify perceived barriers to care while
limiting appreciation of perceived benefits, ultimately
hindering timely care-seeking and treatment adherence.
These findings therefore suggest that awareness is not merely
an informational deficit, but a structural determinant of
engagement in CKD care that operates through established
psychological pathways.

Regional Variations in Patient Awareness

Studies from low- and middle-income countries have revealed
particularly concerning awareness levels. In Ethiopia, Yabeyu
et al.? found that CKD knowledge scores averaged 11.1
out of 22, with only 57.8% recognizing diabetes and 51.8%
recognizing hypertension as risk factors. In Egypt, Fathy et
al.” reported that fewer than half of the participants could
express the function of the kidneys, and nearly 93% believed
spiritual remedies could cure CKD. In Saudi Arabia, 65%
of participants demonstrated poor CKD knowledge, with
educational level, gender, and marital status significantly
influencing awareness.”” Rashid et al.” reported moderate
overall CKD awareness in India, but significant knowledge
gaps regarding risk factors; with only 6.5% percent of the
participants identifying high blood pressure as a risk factor
for CKD, while Sham et al.* found that only half of Malaysian
participants could state that the kidneys make urine.

In Turkiye, the available data similarly points to low awareness.
Gok and Sahin® found in a 2025 primary care study of 457
individuals that 78.6% had insufficient knowledge about CKD

causes and symptoms. Salman et al.” reported that among 217
hemodialysis patients, the mean disease knowledge score was
only 3.67 out of 11, with 46.9% incorrectly answering "what is
kidney failure?" and 92.5% unable to correctly define dialysis.
A World Kidney Day study of 556 participants found that
24.3% regularly used over-the-counter medications, 79.1% did
not monitor blood glucose, and 68.3% did not monitor blood
pressure.”’

Determinants of Patient-Level Awareness

Multiple studies have identified consistent determinants of
CKD awareness at the patient level. Education stands out as
the most robust and consistent predictor: higher educational
attainment is associated with significantly better CKD
knowledge across diverse settings.'®**** Socioeconomic
status independently contributes to awareness by influencing
healthcare access, information availability, and self-
management capacity.”® Age shows a negative association with
awareness, which may reflect lower health literacy, digital
exclusion, cognitive decline, and the challenges of managing
multiple comorbidities in older populations.**°

The presence of comorbid conditions, particularly diabetes
and hypertension, is associated with higher CKD awareness,
likely because these patients have more frequent contact with
the healthcare system and receive more health education."”
Paradoxically, awareness of one's own comorbid disease
status also matters: patients who report not knowing
whether they have diabetes or hypertension tend to score
lower on CKD awareness measures, pointing to a broader
pattern of health literacy deficits.”® Importantly, this pattern
suggests that routine chronic disease follow-up in primary
care settings represents a strategic platform for structured
CKD communication, screening reinforcement, and patient
education. Rather than viewing comorbidity merely as an
explanatory factor for awareness differences, clinicians
and health systems should recognise these touchpoints as
intervention opportunities; moments when at-risk patients
are already engaged with care and receptive to additional
health information.

HEALTHCARE SYSTEM-LEVEL AWARENESS:
THE PROBLEM OF UNDERDIAGNOSIS

The REVEAL-CKD Study and Multinational
Evidence

One of the most striking findings in the CKD awareness
literature comes from the multinational REVEAL-CKD
study, which examined the medical records of 476,626 patients
across France, Germany, Italy, Japan, and the United States.*
The study found that more than 75% of stage 3 CKD patients
had unrecorded diagnoses despite having laboratory evidence
of CKD. The underdiagnosis rate was highest in France
(95.5%) and lowest in the United States, though even in the
best-performing countries, the majority of CKD cases went
unrecognized. Subsequent analyses from REVEAL-CKD
demonstrated that patients with unrecorded CKD received
suboptimal monitoring and management, including lower
rates of urinary albumin-creatinine ratio (UACR) testing and
fewer renoprotective medication prescriptions.*?
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In the United Kingdom, McIntyre et al.** reported that 41%
of 1,741 stage 3 CKD patients in primary care registries were
unaware of their diagnosis. In Germany, Kostev et al.’* found
significant CKD underdiagnosis among patients who already
had two documented eGFR and/or urine albumin-creatinine
ratio values meeting diagnostic criteria, indicating that even
when laboratory evidence is available, provider recognition
of CKD remains inadequate; even in patients with end-stage
renal disease, less than 90% of patients were diagnosed. This
rate fell as low as 22% in patients with increased UACR but
no pathological value of eGFR. The Italian DAIN (Disease
Awareness Innovation Network) study demonstrated that
a structured awareness program in general practice could
substantially improve CKD identification rates.*

Provider-Level Barriers

Narva et al.*® identified multiple provider-level barriers to
CKD awareness and education, including lack of clinical time,
competing educational priorities, limited confidence in CKD
management, and confusion about CKD diagnostic criteria.
The asymptomatic nature of early CKD compounds these
barriers, as clinicians may hesitate to burden patients with a
diagnosis of a lifelong condition when they are feeling well.*>
A narrative review of qualitative research into CKD care
identified time constraints, lack of knowledge, and difficulty
interpreting CKD guidelines as common barriers to detection
and management in primary care.”

Late referral to nephrology represents a particularly
consequential failure of system-level awareness. Sprangers
et al.® documented that late referral is associated with
higher morbidity, increased need for emergency dialysis
initiation, and worse outcomes. Navaneethan et al’
conducted a systematic review identifying both patient
characteristics (older age, fewer comorbidities, fewer previous
hospitalizations) and health system characteristics (lack of
predialysis care programs, poor communication between
primary care and nephrology) as contributors to late referral.

The consequences of system-level awareness failures are
starkly evident in Turkiye, where data from the Turkish Society
of Nephrology Registry show that a substantial proportion
of patients with end-stage kidney disease present to the
healthcare system at advanced stages, requiring emergency
dialysis initiation.”* The predominance of unplanned renal
replacement therapy initiation reflects critical gaps in
early-stage CKD diagnosis, post-diagnosis follow-up, and
progression-slowing interventions.

The Gap Between Guidelines and Practice

Despite clear recommendations in KDIGO 2024 guidelines
and other national guidelines for screening at-risk populations,
screening rates remain low."' Data from Finland revealed that
among non-diabetic stage 3-4 CKD patients, only 9% of non-
diabetic patients underwent albuminuria screening, and the
use of renoprotective medications (RASi, SGLT2 inhibitors)
was 69% among type 2 diabetes patients and only 47% among
non-diabetic patients, with these rates remaining unchanged
over 12 months despite KDIGO recommendations.*® Studies
from the United States and Canada have similarly documented
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that SGLT2 inhibitor prescription rates remain suboptimal
among eligible CKD patients; being prescribed to less than
7% of diabetic CKD patients; representing a significant care

gap.37,39,/10
COMMUNITY-LEVEL AWARENESS
Public Knowledge of Kidney Disease

Community-level CKD awareness lags far behind awareness
of other major chronic diseases. Narva et al.** noted that the
general public has poor understanding of the role kidneys
play in health relative to other organs such as the heart,
brain, and lungs. Among patients with hypertension, concern
about CKD is low compared with concern about cancer or
cardiovascular disease, suggesting limited understanding of
the serious health consequences of kidney disease. A study
of 2,017 Black Americans found that fewer than 3% reported
CKD as a top health concern, despite nearly half having
additional CKD risk factors."

The European SHAPE (Study on Heart Failure Awareness and
Perception in Europe) study provides a useful parallel: only
3% of the general population could correctly identify heart
failure symptoms, with 34% considering heart failure a natural
consequence of ageing.*> While no equivalent pan-European
or global study exists specifically for CKD awareness, the
available evidence suggests that public understanding of
kidney disease is even more limited.

In Turkiye, the paucity of community-level CKD awareness
data itself reflects the problem. The available studies
consistently show low public engagement with kidney health:
the World Kidney Day study revealed that large proportions
of the population do not engage in basic screening behaviours,
with 79.1% failing to monitor blood glucose and 68.3% failing
to monitor blood pressure; both critical risk factors for CKD
progression.”’

The Role of National Awareness Programs

Several countries have implemented national programs
to address CKD awareness at the community level. World
Kidney Day, observed annually since 2006, serves as a global
awareness campaign. The National Kidney Disease Education
Program (NKDEP) in the United States and the Kidney Early
Evaluation Program (KEEP) have represented community-
based screening and education initiatives, though their
impact on long-term outcomes remains debated.>®****

In Turkiye, the Ministry of Health launched the Turkiye
Kidney Disease Prevention and Control Program 2025-2030,
a comprehensive national strategy that includes strengthening
primary care capacity for screening, optimising diabetes
and hypertension management, conducting community
awareness campaigns, standardising the transition to renal
replacement therapy, and enhancing health literacy and
disease awareness.*

HEALTH LITERACY AS A MEDIATOR OF
CKD AWARENESS

Health literacy-defined as the degree to which individuals
can obtain, process, and understand basic health information
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needed to make appropriate health decisions-has emerged as
a critical mediator of CKD awareness and outcomes. Taylor
et al.*® conducted a systematic review finding that limited
health literacy affects approximately 25% of CKD patients
and is associated with adverse clinical events, increased
healthcare utilization, and mortality. Low health literacy
disproportionately affects individuals with low socioeconomic
status and non-white ethnicity, potentially promoting health
inequity.

More recent evidence from Billany et al.*” expanded on these
findings, reviewing 48 studies encompassing 25,671 patients
and confirming that low health literacy is associated with
reduced disease self-management, poorer health outcomes,
and lower quality of life across the CKD spectrum. However,
the causal pathways remain incompletely understood, as most
available evidence is cross-sectional.

The relationship between health literacy, awareness, and
treatment adherence is well-established across chronic
diseases. Coskun and Bagcivan®® demonstrated that patients
with higher health literacy showed significantly Dbetter
treatment adherence (r=0.604; p=0.001). In hypertension,
Jankowska-Polaniska et al.*” found that patients with lower
knowledgelevels had significantly worse medication adherence
and more uncontrolled blood pressure. In cardiovascular
disease, disease awareness was positively correlated with
treatment adherence (r=0.32; p=0.001), with physical activity
adherence showing particularly strong associations.>

A Cochrane systematic review by Campbell et al.”' assessed
interventions for improving health literacy in CKD,
encompassing 120 studies and 21,149 patients. The review
found that health literacy interventions-including educational
interventions, self-management training, and combined
approaches-are probablybeneficial for CKD patients. However,
methodological limitations and high heterogeneity prevented
firm recommendations regarding specific intervention types
or delivery methods.

MEASUREMENT OF CKD AWARENESS:
TOOLS AND CHALLENGES

The accurate measurement of CKD awareness is itself a
significant challenge. As Chu et al.® demonstrated, the
estimated prevalence of CKD awareness is highly sensitive to
the specific questions used and the clinical context in which
they are asked. Binary self-report questions ("do you have
kidney disease?") may underestimate awareness if patients
know their kidneys are damaged but do not use the specific

term "kidney disease".'¢

Tuot et al.’” assessed printed patient-educational materials
for CKD and found that although most available materials
were adequate, they exceeded the recommended reading
level for health communications, potentially limiting their
effectiveness among patients with lower literacy. This issue
applies to scales as well; any educational or reporting material
needs to be developed with considerations for the targeted
cohorts’ literacy levels. The Kidney Disease Knowledge Survey
(KiKS), developed by Wright et al.,'® results further emphasise
the importance of this by showing the relationship between

the kidney disease knowledge survey and both education and
health literacy. However, a validated multidimensional scale
remains unexplored for CKD.

Awareness scales have been more extensively developed for
other chronic diseases. In diabetes, a 2024 COSMIN-based
systematic review identified 38 validated instruments, with
the Diabetes Knowledge Questionnaire (DKQ-24) emerging
as having the strongest evidence base.”” For hypertension,
the Hypertension Knowledge-Level Scale (HK-LS) and the
BASIS scale provide validated instruments that have been
adapted across multiple languages.”** By contrast, validated
instruments for CKD awareness remain scarce, presenting
another challenge in defining awareness levels and planning
interventions.

The lack of validated, multidimensional instruments to assess
CKD awareness has significant implications for research,
clinical practice, and policy. Without standardised tools,
comparing awareness levels across populations, evaluating
intervention effectiveness, and tracking progress over time
becomes problematic. For screening programs, the lack of
brief, validated instruments means that awareness deficits
may go undetected even when patients are engaged with
healthcare services. For policy evaluation, the inability
to reliably measure baseline awareness and subsequent
changes undermines evidence-based program development.
Developing and validating comprehensive CKD awareness
scales—sensitive to cultural context, health literacy levels,
and the multilevel determinants examined in this review—
should therefore be a priority for future research.

THE IMPACT OF AWARENESS ON CLINICAL
OUTCOMES

Growing evidence links CKD awareness to tangible clinical
benefits. Hattori et al.”® demonstrated that recent urine
testing and dietary counselling were strongly associated with
higher CKD awareness, and that higher awareness was in
turn associated with slower decline in kidney function. This
suggests that awareness serves both predictive and protective
roles in CKD management.

The relationship between disease awareness and treatment
adherence is well-documented across chronic conditions.
In thalassemia major, both patients' and mothers' disease
knowledge levels were associated with better adherence to
clinical follow-up and therapy.”” Amonghypertension patients,
knowledge level was a significant determinant of medication
adherence and blood pressure control.*” These findings from
other chronic diseases strongly suggest that improving CKD
awareness would similarly enhance treatment adherence and
clinical outcomes.

Notably, a narrative review by Evans et al.’® highlighted that
CKD awareness is profoundly low partly because CKD is
clinically silent until late stages, creating a paradox: patients
feel well and thus have low motivation to engage with their
diagnosis, but by the time symptoms appear, opportunities
for preventive intervention are substantially diminished.
Worldwide, only 6% of the general population and 10% of
high-risk individuals are aware of their CKD status.
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INTERVENTIONS TO IMPROVE CKD
AWARENESS

Patient Education Programs

A range of educational interventions have been developed
to improve CKD awareness and self-management. The
Cochrane review by Campbell et al.” identified 120 studies
encompassing educational interventions, self-management
training, and combined approaches. While the overall
evidence suggests benefit, the heterogeneity of interventions
and outcomes limits firm conclusions about which specific
approaches are most effective. Key intervention modalities
include structured patient education at first nephrology
contact, group-based education sessions, digital health
applications, and community health worker programs.

An innovative approach was tested by van Boonstra et al.”” in
the Netherlands, who developed the "Grip on Your Kidneys"
(GoYK) intervention targeting both CKD patients and
healthcare professionals simultaneously. The intervention
improved patients' lifestyle behaviours and consultation
quality, though effects on self-management and patient
activation were not significant, suggesting that disease
awareness may be a necessary precondition for broader
behavioural change.

System-Level Interventions

At the healthcare system level, interventions focus on
improving CKD detection and provider awareness. The DAIN
study in Italy demonstrated that a structured awareness
network in general practice could improve CKD identification
rates.”® Automated clinical decision support tools integrated
into electronic health records have shown promise in
identifying patients who meet CKD criteria but lack a
recorded diagnosis, though their widespread implementation
remains limited.*

InTurkiye, the national Kidney Disease Prevention and Control
Program 2025-2030 represents a comprehensive system-
level approach.”” Key components include strengthening
primary care screening capacity, integrating CKD modules
into disease management platforms, establishing mandatory
pre-dialysis education programs, and developing digital
health applications for remote patient monitoring and self-
management support. The program explicitly recognises the
need for validated awareness measurement tools to track
program effectiveness.

Community-Level Strategies

Community-level interventions include World Kidney Day
campaigns, media-based public education, community
screening programs, and patient support groups. Tangri et
al.’ argued that both public and clinician awareness could
be improved through local and national campaigns, clinical
education programs, social media exposure, and streamlined
screening protocols built into primary care workflows.
However, rigorous evaluation of these community-level
strategies remains limited, and their impact on long-term
outcomes has not been definitively established.
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DISCUSSION AND FUTURE DIRECTIONS

This review reveals that CKD awareness remains critically low
across all levels-patient, healthcare system, and community-
despite the high prevalence and significant burden of the
disease. Several overarching themes emerge from the evidence.

First, CKD awareness is a multidimensional construct that
cannot be adequately assessed by single-item questions or
unidimensional knowledge tests.

Second, healthcare system failures in CKD detection
represent perhaps the most immediately actionable target
for improvement. The REVEAL-CKD findings, showing that
over 75% of stage 3 CKD is undiagnosed even when laboratory
data is available, suggest that improving provider awareness
and implementing systematic screening protocols could yield
substantial gains.”

Third, health literacy emerges as a critical mediating factor
that links individual-level awareness to clinical outcomes.
With approximately 25% of CKD patients having limited
health literacy, interventions must be designed with health
literacy considerations in mind, using plain language, visual
aids, and culturally appropriate materials.*®

Fourth, CKD awareness research lags significantly behind
comparable fields such as diabetes and cardiovascular disease
in terms of validated instruments, intervention studies, and
outcome data. Developing and validating additional awareness
tools, particularly those sensitive to cultural context and
multiple ecological levels, should be a research priority.

This review offers several contributions that advance
understanding of CKD awareness beyond previous work.
First, while prior reviews have examined CKD awareness
primarily as a patient-level phenomenon, we adopt a
multilevel framework that systematically integrates patient,
healthcare system, and community perspectives; recognizing
that awareness deficits at one level interact with and reinforce
deficits at others. Second, by synthesizing evidence from the
multinational REVEAL-CKD study alongside regional data,
we quantify the magnitude of system-level underdiagnosis
that previous reviews focused on patient awareness alone
could not capture. Third, we integrate health literacy as a
mediating construct, linking individual awareness to clinical
outcomes through established theoretical pathways. Finally,
by highlighting the critical gap in validated awareness
measurement tools, we identify a methodological barrier that
has hindered progress in this field and point toward solutions.

Several specific directions for future research merit attention.
Longitudinal studies are needed to establish the causal
relationships between CKD awareness, self-management
behaviours, and clinical outcomes such as disease progression,
hospitalisation, and mortality. Intervention studies should
evaluate multilevel approaches that simultaneously address
individual, interpersonal, organisational, and community
factors. The development of brief screening tools for CKD
awareness that can be implemented in routine clinical
practice would facilitate early identification of patients with
awareness deficits. Cross-cultural validation and adaptation of
awareness instruments is essential for enabling international
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comparisons. Furthermore, integration of awareness
assessment into national CKD prevention programs would
provide population-level data to guide policy decisions.

For practicing nephrologists and primary care physicians,
several actionable priorities emerge from this review. First,
clinicians should explicitly communicate a CKD diagnosis to
patients, as the literature demonstrates that even documented
laboratory evidence often fails to translate into patient
awareness. Second, encounters for diabetes and hypertension
management represent opportunities to screen for and
discuss CKD, leveraging existing healthcare contact. Third,
patient education should be tailored to each patient's health
literacy level, using plain language and visual aids rather
than medical jargon. Fourth, clinicians should assess not
only whether patients know they have CKD, but whether they
understand its chronicity, progression, and treatment options;
knowledge essential for informed decision-making about
renal replacement therapy. Finally, referral to nephrology
should occur early enough to allow adequate patient education
and preparation, rather than at the point of imminent dialysis
initiation.

Based on the evidence reviewed, we identify three priority
areas that merit immediate attention: (1) developing and
validating standardized CKD awareness measurement tools
suitable for diverse populations and healthcare settings; (2)
implementing systematic screening protocols in primary
care, with explicit diagnosis communication to patients; and
(3) designing multilevel interventions that simultaneously
address patient education, provider training, and community
awareness.

Limitations

This narrative review has several limitations that should be
considered when interpreting its findings. First, as a narrative
rather than systematic review, the literature search and
study selection were not conducted according to PRISMA
guidelines, and publication bias cannot be formally assessed.
Relevant studies may have been missed, particularly those
published in languages other than English or in regional
journals not indexed in major databases.

Second, the heterogeneity of awareness definitions
and measurement approaches across studies limits the
comparability of findings. As demonstrated by Chu et al.,°
awareness estimates vary substantially depending on question
wording, clinical setting, and study population, making
synthesis challenging.

Third, the evidence base for CKD awareness interventions and
their impact on clinical outcomes remains limited compared
to other chronic diseases. Most available studies are cross-
sectional, precluding causal inferences about the relationships
between awareness, self-management behaviours, and disease
progression.

Fourth, while this review adopts a socioecological framework
examining patient, healthcare system, and community levels,
the boundaries between these levels are not always distinct,
and some determinants (such as health literacy) operate
across multiple levels simultaneously.

Finally, the geographic distribution of available evidence
is uneven, with most studies originating from high-income
countries. The generalisability of findings to low- and middle-
income settings, where CKD burden is increasing most
rapidly, requires further investigation.

CONCLUSION

CKD represents a growing global public health crisis
characterized by high prevalence, substantial morbidity
and mortality, and a profound awareness deficit that spans
individual patients, healthcare providers, and communities.
The pervasive awareness deficits documented across these
levels underscore the need for integrated, multilevel strategies

Addressing the CKD awareness gap requires coordinated
action across multiple ecological levels. At the individual level,
patient education programs must be designed with health
literacy considerations and tailored to specific awareness
deficits. At the healthcare system level, systematic screening
protocols, clinical decision support, and provider education
are needed to close the diagnosis gap. At the community level,
sustained public awareness campaigns, media engagement,
and patient support networks can help elevate kidney health as
a public priority. National programs, such as Turkiye's Kidney
Disease Prevention and Control Program 2025-2030, provide
promising frameworks for integrated multilevel approaches,
but their effectiveness will depend on robust monitoring and
evaluation using validated measurement tools. By embracing
a multidimensional approach to CKD awareness, the global
nephrology community can work toward earlier detection,
better disease management, and improved outcomes for the
millions of individuals living with CKD.
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