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Abstract

Background/Objectives: Chronic kidney disease (CKD) requires complex Medical Nu-
trition Therapy, yet dietary non-adherence remains high (20–70%) due to a gap between
theoretical knowledge and practical application. This scoping review aims to map the
literature exploring the intersection between nutritional requirements, dietary knowledge
(food literacy), and culinary skills in adults with CKD (stages 3–5 and dialysis). Meth-
ods: Following JBI methodology and PRISMA-ScR guidelines, a systematic search was
conducted across PubMed, Web of Science, Scopus, and EBSCO. Studies were screened
using the PCC (Population, Concept, Context) framework and mapped according to the
WHO International Classification of Functioning, Disability and Health (ICF). Results:
Out of 617 identified records, 49 studies from 24 countries were included. Findings reveal
that while high-income regions focus on e-Health and precision technology, developing
regions prioritize visual literacy and culturally adapted analog tools. Culinary skills, such
as leaching and moist-heat cooking, represent practical strategies for reducing mineral
bioavailability; however, the evidence directly linking these skills to clinical outcomes
remains fragmented. However, culinary skills remain the least represented component
in the current literature, despite being a critical facilitator for adherence. Conclusions:
Current literature has not yet established a robust empirical link between food literacy
and culinary skills in CKD. This review maps a precise research agenda: future large-scale,
validated studies must characterise this relationship before scalable culinary medicine
interventions can be designed and evaluated.

Keywords: chronic kidney disease; nutritional requirements; dietary knowledge; food
literacy; culinary skills; culinary medicine; renal diet; hemodialysis; peritoneal dialysis;
dietary adherence; scoping review

1. Introduction
Chronic kidney disease (CKD) is a global public health crisis, currently affecting

an estimated 850 million people worldwide [1]. The condition is associated with severe
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metabolic disturbances, chronic comorbidities, and a significantly increased risk of cardio-
vascular morbidity and mortality [2,3]. In both conservative management without dialysis
and across all modalities of renal replacement therapy, Medical Nutrition Therapy (MNT)
is recognized as a foundational pillar of care [4,5]. Adequate nutritional management is
essential to prevent protein-energy wasting (PEW), delay the progression of renal decline,
and mitigate uremic symptoms [6,7].

Traditional dietary guidelines for CKD have strictly focused on the rigorous monitor-
ing and restriction of specific nutrients, primarily sodium, potassium, phosphorus, fluid,
and protein [8,9]. Consequently, the renal diet is widely recognized by health professionals
and patients alike as one of the most complex, restrictive, and emotionally demanding
therapeutic regimens in chronic disease management [10,11]. This overwhelming complex-
ity often leads to alarmingly low rates of dietary adherence. Current literature estimates
that dietary non-adherence among patients with CKD ranges widely between 20% and
70%, with the weighted mean adherence to end-stage kidney disease (ESKD) dietary
recommendations reported as low as 31.5% [12,13]. Dietary non-adherence is a multidi-
mensional phenomenon driven by a complex interplay of patient-related, condition-related,
socio-economic, and healthcare system factors [1,14]. While patients receive extensive edu-
cational materials outlining dietary restrictions, a profound gap exists between theoretical
nutritional knowledge and practical application [15,16].

Studies consistently indicate that mere awareness of dietary principles does not ef-
fectively translate into behavior change [17,18]. Patients frequently encounter significant
barriers to adherence, including taste aversions to modified or boiled foods, lack of familial
and social support, and financial constraints that limit access to recommended fresh dietary
items [14,19]. Furthermore, conventional renal diets often severely compromise the sensory
quality and palatability of meals. The strict restriction of sodium and spices, combined
with the necessity of utilizing aggressive thermal processing techniques such as prolonged
soaking or double-boiling to reduce mineral loads, strips meals of their natural flavors
and textures. This profound loss of food enjoyment inevitably leads to ‘dietary fatigue,’
an emotional and sensory exhaustion that drives patients toward therapy abandonment
and an increased, dangerous reliance on highly palatable but toxic ultra-processed foods
(UPFs) [20,21]. These UPFs are highly dangerous in the CKD population, as they are
typically loaded with highly bioavailable, hidden phosphorus and potassium additives,
and are strongly associated with higher mortality and progression of the disease [4,22].

To bridge the gap between theoretical dietary knowledge and actual food consumption,
the concept of “food literacy” has gained critical importance. Food literacy encompasses
the functional, interactive, and critical knowledge, skills, and behaviors required to plan,
select, prepare, and consume a high-quality diet [11,23]. Patients and their caregivers who
possess higher food literacy demonstrate better adherence to nutritional guidelines, make
healthier food choices, and experience a lower burden when managing the multifaceted
dietary needs of CKD [24,25]. However, a substantial proportion of patients with CKD
exhibit limited food and nutritional literacy (up to 46.3% in some hemodialysis cohorts),
pointing to an urgent need for interventions that go beyond theoretical education [26].

In response to these ongoing challenges, “culinary medicine” has emerged as a novel,
evidence-based discipline that blends the traditional art of cooking with the science of
nutrition and medicine [27,28]. The goal of culinary medicine in nephrology is to empower
patients and caregivers with practical skills to prepare palatable, kidney-protective meals at
home, shifting the focus from isolated nutrient restriction to holistic meal preparation [6,27].
This shift is particularly relevant given the recent updates in CKD nutrition guidelines,
such as the 2020 National Kidney Foundation Kidney Disease Outcomes Quality Initiative
(KDOQI) [4]. These guidelines advocate for a more personalized approach that embraces
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plant-dominant low-protein diets (PLADO) and encourages the consumption of fruits and
vegetables to reduce metabolic acidosis, lower the acid load, and positively modulate the
gut microbiome [6,16].

Transitioning to these plant-based dietary patterns while managing potassium and
phosphorus safely demands specific culinary techniques. For example, culinary strategies
such as leaching vegetables to extract potassium, or substituting salt with aromatic herbs
and spices (e.g., garlic or onion powder) to compensate for sodium restriction without
sacrificing flavor, are essential skills [1,25,29]. Despite the acknowledged benefits of MNT
and the emerging recognition of culinary medicine, the literature currently lacks a compre-
hensive synthesis of how theoretical dietary knowledge intersects with practical culinary
skills to impact clinical outcomes in CKD. Healthcare providers, particularly nephrology
nurses who spend hours with patients during dialysis treatments, are uniquely positioned
to act as “culinary coaches” [30,31]. Yet, their roles in translating nutrition science into
practical cooking skills and assessing food literacy remain underexplored [11,32].

Therefore, this scoping review aims to systematically map the existing literature to
explore the intersection of these three critical domains. By highlighting the fundamental
transition from “knowing what to eat” to “knowing how to cook it,” this review seeks to
identify gaps in current research and inform future clinical strategies that integrate food
literacy and culinary medicine into comprehensive, patient-centered nephrological care.

2. Materials and Methods
2.1. Study Design

A scoping review was conducted following the methodology proposed by the Joanna
Briggs Institute (JBI) for scoping reviews, adapted from the original conceptual framework
by Arksey and O’Malley (2005) [33] and subsequently developed by Levac et al. (2010) [34].
This design was selected for its suitability for mapping the scope, breadth, and nature
of available evidence regarding an emerging or heterogeneous research field, identify
knowledge gaps, and clarify key concepts, without restrictions based on the methodological
design of the primary studies. The reporting of this review followed the recommendations
of the PRISMA-ScR statement [35].

The research question was formulated in compliance with the PCC framework
(Table 1) and was as follows: What is the extent of the evidence regarding the relationship
between nutritional requirements, dietary knowledge, and culinary skills in individuals
with Chronic Kidney Disease (stages 3–5 and dialysis) in clinical and community settings?

Table 1. Research question breakdown following the PCC framework.

Population (P) Concept (C) Context (C)

Patients with Chronic Kidney
Disease (CKD) in advanced stages
(3, 4, and 5) and those on renal
replacement therapy (dialysis).

Multidimensional interaction between
specific nutritional requirements, the
level of dietary knowledge, and culinary
skills (food literacy).

Healthcare settings, encompassing
both the clinical environment
(hospitals, nephrology units) and the
community environment (home,
primary health centers).

2.2. Protocol and Registration

The review protocol was developed a priori and registered in the Open Science
Framework (OSF) under the identifier OSF zw3ut (https://osf.io/zw3ut/, accessed on 26
April 2026), as recommended to ensure the transparency of the process.
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2.3. Eligibility and Population Selection Criteria

To ensure methodological homogeneity and clinical applicability of the synthesized
findings, strict selection criteria were established to define the study population based on
their pathophysiological profile and dietary self-management context.

• Inclusion Criteria: Studies were exclusively included if they were conducted on
adult populations (≥18 years old) with a diagnosis of advanced CKD undergoing
conservative or kidney-preserving management (Stages 3, 4, and 5 not on dialysis), as
well as stable patients on chronic HD programs. Additionally, selected studies had to
explicitly evaluate constructs related to food literacy, theoretical dietary knowledge, or
practical culinary skills applied to managing macronutrient and electrolyte restrictions.

• Exclusion Criteria: In line with the need to prevent bias arising from markedly diver-
gent quality of life dynamics and nutritional interventions, the following profiles were
strictly excluded:

1. Kidney transplant recipients: Given that immunosuppressive therapy and the recov-
ery of graft function substantially alter metabolic targets, thereby eliminating strict
restrictions on the leaching of exogenous minerals.

2. Patients on isolated Peritoneal Dialysis (PD): Minor PD cohorts were excluded be-
cause behavioral barriers, nutrient loss through the peritoneal effluent, and flex-
ibility in potassium and fluid intake differ profoundly from the life disruption
and rigid restrictions experienced by patients on hemodialysis and low-protein
conservative treatment.

2.4. Search Strategy and Information Sources

The identification of the literature was carried out through a systematic search in
the PubMed/MEDLINE, Web of Science (WoS), Scopus, and EBSCO databases; no date
restrictions were applied to the search. To ensure comprehensiveness, a Boolean search
strategy was designed, combining MeSH (Medical Subject Headings) terms with free-text
keywords, structured into three conceptual axes:

1. The underlying pathology: (“Chronic Kidney Disease” OR “Dialysis”).
2. The concept of interest: Integrated descriptors such as (“Food Literacy”, “Culinary

Medicine”, “Cooking”, “Culinary skills”, “Food Agency”, “Kitchen Competencies”,
“Food Preparation”, “Food Handling”, and “Dietary Knowledge”).

3. The setting concept was left unspecified to cover the maximum number of settings
possible and to avoid being restricted by different nomenclatures across cultures
or countries.

An example of the final syntax used in PubMed was: ((“Chronic Kidney Disease” OR
“CKD” OR “Dialysis”) AND (“Food Literacy” OR “Culinary Medicine” OR “Cooking” OR
“Culinary skills” OR “Food Agency” OR “Kitchen Competencies” OR “Food Preparation”
OR “Food Handling” OR “Dietary Knowledge”)). Additionally, a manual search of the
reference lists of the selected articles was performed (snowballing technique) to identify
key studies that might have been omitted by the database algorithms.

2.5. Evidence Selection Procedure

The screening process was executed in three successive stages to minimize selection
bias. In the pre-selection phase, results were consolidated in a bibliographic manager,
and duplicates were automatically removed. Subsequently, two reviewers independently
assessed the suitability of the studies by reading the titles and abstracts, applying strict
exclusion criteria to discard pharmacological clinical trials, single case studies, or narrative
reviews that did not provide predictive empirical data. In the eligibility phase, the full
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text of the pre-selected articles was analyzed to verify that they met the requirement of
specifically reporting nutritional and culinary models. The final consensus on inclusion was
reached through technical discussion, ensuring that the final sample provided adequate
representativeness of CKD.

2.6. Evidence Analysis and Synthesis

Given the nature of the included studies, the synthesis of results was conducted
through a qualitative thematic analysis supported by quantitative evidence. The find-
ings were categorized into three critical axes: nutritional requirements, dietary knowl-
edge/literacy, or culinary skills/practical competencies within the context of CKD; and
lastly, studies conducted in clinical or community settings, without geographical restriction.

2.7. Risk of Bias Assessment and Methodological Quality

Although scoping reviews do not always mandate an assessment of the quality of
evidence (unlike systematic reviews), this study opted to conduct one to strengthen the
validity of the conclusions. The Joanna Briggs Institute (JBI) Critical Appraisal Tool for
analytical and cross-sectional studies was utilized [36]. Included studies were classified
according to their risk of bias (Low, Moderate, or High). Those with a high risk in sample
description or instrument validation were analyzed with caution during the synthesis
of results.

The systematic search across the four electronic databases yielded an initial total of
617 records. The distribution of preliminary findings was: Scopus (n = 318), PubMed
(n = 246), EBSCO (n = 47), and Web of Science (n = 6). Following the initial screening of titles
and abstracts, 65 potentially relevant reports were identified. After an exhaustive full-text
evaluation to ensure compliance with pre-established inclusion criteria, 47 studies were
successfully included. Additionally, a manual search using the ‘snowballing’ technique
was carried out, identifying 2 additional studies that met the eligibility criteria.

Regarding the database-specific yield reported in Table 2, the final inclusion rate
of zero articles from the Scopus database warrants methodological clarification. Scopus
represents an expansive multidisciplinary index with a high degree of content intersection
and overlapping coverage with specialized databases such as PubMed/MEDLINE and Web
of Science. During the initial screening and automated deduplication process, a massive
volume of redundant records was identified. To preserve structural consensus and maintain
unambiguous cataloging, priority for full-text eligibility was systematically allocated to the
primary biomedical source (PubMed/MEDLINE). Consequently, while Scopus successfully
identified a substantial portion of the relevant literature during the initial identification
stage (n = 318), 100% of its eligible records were found to be duplicates of already selected
articles, mathematically resulting in zero unique additions from this source in the final
synthesis stage.

Table 2. Search strategy.

Data Sources Initial Title/Abstract Full-Text

Pubmed 246 35 27
EBSCO 47 27 18

WoS 6 3 2
Scopus 318 0 0

Snowballing 2
NOTE: The final inclusion of 0 records from Scopus does not imply an absence of relevant literature within this
database. Due to the extensive overlap between indexing systems, all eligible studies identified in Scopus were
primary duplicates of records already captured and retrieved through PubMed/MEDLINE and EBSCO during
the deduplication phase. To maintain procedural traceability, these duplicates were systematically allocated to
their primary biomedical database source.

https://doi.org/10.3390/nu18142245

https://doi.org/10.3390/nu18142245


Nutrients 2026, 18, 2245 6 of 23

3. Results
3.1. Study Selection Procedure

The selection process was conducted in a systematic and transparent manner to ensure
replicability. In the initial phase, duplicate records were removed using bibliographic
management software (Zotero, version 9.0.5). Subsequently, two independent reviewers
performed a screening of titles and abstracts based on the predefined inclusion criteria
using the Rayyan web app (https://www.rayyan.ai). Articles that raised doubts or met
the criteria proceeded to the full-text review phase. During this stage, the suitability of the
studies was evaluated, specifically considering the use of structural equation modeling
or path analysis. Any discrepancies between reviewers during the selection process were
resolved through the intervention of a third reviewer or by consensus following a technical
discussion. The studies finally included, along with all their characteristics, can be found
in the Supplementary Materials.

The study selection process is presented in the flow diagram [36] following the
PRISMA-ScR criteria (Figure 1).

Figure 1. PRISMA Flow chart.

3.2. Geographical Distribution and Patient Demographics

Following a strict epidemiological consolidation to minimize sample heterogene-
ity, the final synthesis maps a consolidated clinical cohort of 2410 adult patients across
24 countries. Within this consolidated cohort of 2410 patients, nutritional targets varied
significantly depending on the clinical stage. We estimate that 16.6% (n = 400) of the
total mapped population—exclusively those under conservative management (CKD stages
3–5)—were actively prescribed a Low Protein Diet (LPD) or Very Low Protein Diet (VLPD).
The remainder of the cohort predominantly comprised patients on maintenance hemodial-
ysis, whose nutritional management prioritized mineral and fluid restrictions rather than
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strict protein limitation due to dialytic losses. Rather than evaluating research impact solely
by the volume of published papers, analyzing the aggregated sample size (N) by geograph-
ical region highlights a profound shift in global renal nutrition research paradigms.

The vast majority of the synthesized population is concentrated in East and Southeast
Asia (N = 1155 patients) and the Middle East (N = 812 patients). In these regions, research
is overwhelmingly characterized by practical, clinical experimentation executed directly
within dialysis centers. These studies focus heavily on testing interactive behavioral
methods—such as the teach-back pedagogical method, social-media-delivered mHealth
platforms, and video-assisted training—to optimize fluid and mineral self-management
during treatment hours.

Conversely, Western high-income regions exhibit a different focus despite smaller
clinical trial sample sizes. Literature from North America (N = 186 patients) and Europe
(N = 159 patients) shifts toward establishing situational diagnoses of socioeconomic inequal-
ities, food insecurity, and low health literacy barriers. These regions focus on technological
precision, evaluating tools like web-based self-monitoring portals and digital health appli-
cations, while rigorously assessing the bromatological efficacy of moist cooking methods to
clear phosphorus and potassium additives. Lastly, in the Global South (N = 63 patients in
South America and Africa), resource constraints drive a focus on cultural adaptation and
visual literacy, prioritizing analog, text-free educational tools over high-technology plat-
forms. This global distribution underscores that while the necessity of integrating culinary
skills and dietary knowledge is universal, implementation models must be calibrated to
the economic realities and healthcare systems of each specific region (Figure 2).

Figure 2. Global choropleth map highlighting the regional epidemiological distribution and aggre-
gated sample size (N = 2410) of adult patients with advanced chronic kidney disease and maintenance
hemodialysis across the synthesized literature.

To provide a rigorous epidemiological perspective and fulfill recent methodological
recommendations, the geographical analysis was shifted from a simple study-count distri-
bution to an aggregation of the actual clinical sample size (N) across the distinct regions.
This approach minimizes data dispersion and highlights the true population impact of the
synthesized evidence. Consequently, Table 3 systematically outlines the distribution of the
consolidated cohort of 2410 adult patients with advanced CKD and maintenance hemodial-
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ysis, detailing the clinical focus, primary interventions, and regional characteristics that
define renal nutrition research globally.

Table 3. Types of Study Interest by Geographical Region.

Geographical Region Included Countries Aggregated Sample
Size (N) * Primary Study Focus and Clinical Applications

East and
Southeast Asia

China, Japan, Taiwan,
South Korea,
Malaysia, Singapore

1155
Implementation of structured behavioral methods (e.g., teach-back,
mHealth via WeChat) directly within hemodialysis clinics. Analysis of
traditional dietary adaptations (e.g., low-protein rice).

Middle East Iran, Saudi Arabia,
Turkey, Jordan 812

Population-based assessment of dietary literacy regarding potassium
and phosphorus. Video-assisted training and interactive digital
education for intra-dialytic symptom control.

North America USA, Mexico 186
Socioeconomic inequalities, food insecurity, and low health literacy
diagnostics. Evaluation of overall diet quality (HEI) and safety of
plant-dominant low-protein patterns (PLADO).

Europe

Netherlands, UK,
Spain, Italy, Denmark,
Croatia, Slovenia,
Cyprus

159
Web-based e-Health platforms for sodium self-monitoring.
Bromatological and clinical validation of thermal processing techniques
(boiling/leaching) to reduce mineral bioavailability.

South America
and Africa Brazil, South Africa 63

Behavior change models (Transtheoretical Model) for serum
phosphorus control in low-resource environments. Development of
culturally adapted, text-free visual learning tools (e.g., “Renal Plate”).

Oceania Australia 35
Phenomenological exploration of patient perception regarding
contradictory fluid and mineral guidelines, and self-
management support.

Global Consensus 24 Countries 2410 patients Consolidated Clinical Sample (Adults with advanced CKD stages 3–5
under conservative care or maintenance hemodialysis).

* Note: Methodological consensus frameworks, bromatological food matrix analysis studies, and narrative clinical
guidelines included in Section C of the Supplementary Materials are synthesized within the discussion of this
review but are excluded from the direct patient sample aggregation to prevent epidemiological duplication.

3.3. Methodological and Population Heterogeneity

Regarding the methodological architecture of the synthesized evidence, the screen-
ing and refinement procedure yielded a consolidated corpus of 49 definitive studies and
exhibited a diverse range of research designs. Clinical experimentation represents a pre-
dominant pillar, with randomized controlled trials evaluating direct behavioral and dietary
interventions in hospital and clinic settings. Observational, descriptive cross-sectional,
and qualitative designs comprehensively capture the psychosocial barriers, food insecu-
rity experiences, and health literacy limitations that condition patient self-management.
Additionally, translational clinical guidelines and bromatological food-matrix analysis
frameworks provide the cross-cutting theoretical support required to validate practical
adaptation techniques. The systematic breakdown of these methodological typologies is
structured and detailed in Figure 3.

Figure 3. Methodological classification and distribution of the included literature (n = 49), categorizing
the evidence by primary research design and clinical-behavioral focus.
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The cross-analysis between geographical regions and study types reveals how distinct
continents approach research on dietary self-management in advanced CKD (Table 4), an
alignment heavily influenced by healthcare resources, clinical infrastructure, and regional
socioeconomic characteristics [37].

Europe, Asia, and the Middle East fundamentally lead in clinical experimentation [38,39].
In Europe, clinical trials and analytical interventions typically focus on electronic health systems,
web-based self-monitoring portals, or digital e-Health platforms [38,40], while concurrently
driving the bromatological validation of thermal food processing techniques [38,40–43].

Conversely, the extensive clinical trials distributed across Asia and the Middle East
focus predominantly on testing the efficacy of structured behavioral and interactive meth-
ods applied directly within dialysis centers [44,45]. These models center on optimizing
intra-dialytic self-care through tools such as the teach-back pedagogical method [39],
digital messaging networks (e.g., WeChat v4.1.11 [46]), or group psychoeducational
programs [39,46,47].

North America’s focus, by contrast, shifts markedly toward observational and qualita-
tive paradigms [13,48]. Rather than prioritizing large-scale clinical experimentation, the
literature from the United States and Mexico largely consists of descriptive cross-sectional
designs and qualitative/mixed-methods frameworks [13,48]. This region prioritizes es-
tablishing in-depth situational diagnoses, critically evaluating food insecurity, low health
literacy, and socioeconomic inequalities [48,49], alongside assessing overall diet quality via
established tools (such as the Healthy Eating Index) before implementing resource-intensive
dietary interventions [48,49].

Developing economies and resource-constrained environments excel in practical, cul-
turally tailored adaptations [37]. In regions where funding for large-scale randomized
clinical trials is restricted, development reports, narrative clinical reviews, and targeted
quasi-experimental frameworks adapted to local realities stand out [50]. Here, investi-
gators prioritize immediate practical approaches, utilizing analog, text-free visual learn-
ing aids such as the South African ‘Renal Plate’ infographic [51] or validating behavior
change theories (such as the Transtheoretical Model) within populations facing literacy
barriers [51,52]. Finally, Oceania’s contribution highlights a distinct commitment to struc-
tured self-management support, leveraging decentralized interventions, digital media
training, and tailored educational packages to translate complex renal guidelines into
practical domestic skills [53–57].

Table 4. Research Approaches to CKD Dietary Self-Management by Geographic Region.

Geographic Region Main Methodological
Approach Intervention Characteristics and Focus of Study Authors

Europe
Clinical experimentation
and bromatological
validation

Use of electronic health systems, web-based self-monitoring portals,
and e-Health platforms. Clinical validation of thermal food processing
(cooking techniques).

[38–44,46,47]

Asia and the
Middle East

Behavioral and
interactive clinical trials

Interventions applied directly within dialysis centers. Use of the
teach-back pedagogical method, digital messaging networks
(e.g., WeChat, Telegram), and group psychoeducation.

[39,45–47]

North America (USA
and Mexico)

Observational,
cross-sectional designs,
and qualitative/
mixed-methods

Establishment of in-depth situational diagnoses. Evaluation of food
insecurity, low health literacy, socioeconomic disparities, and overall
diet quality (e.g., Healthy Eating Index).

[13,48,49]

Developing
Economies
(e.g., South
Africa, Brazil)

Development reports,
narrative reviews, and
quasi-experimental
designs

Practical and culturally tailored adaptations in resource-constrained
settings. Creation of analog text-free visual learning aids (e.g., “Renal
Plate”) and application of behavior change models (e.g.,
Transtheoretical Model).

[37,50–52]

Oceania (Australia)
Clinical trials for
structured
self-management support

Decentralized interventions focused on the home environment.
Telehealth, telephone coaching, SMS, and tailored educational packages
designed to translate complex guidelines into practical skills.

[53–57]
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3.4. Thematic Mapping Using the WHO ICF Framework

The structuring of the literature using the International Classification of Functioning,
Disability and Health (ICF) reveals that nutrition in CKD transcends simple food intake,
involving a complex network of biological, behavioral, and social factors (Table 5).

Table 5. Distribution of Studies According to WHO ICF Codes.

ICF Category ICF Subcategory Application/Phenomenon in CKD Authors

Digestive, metabolic, and
endocrine system
functions (b5)

General metabolic
functions (b540)

Alteration of homeostasis (mineral and acid–base
imbalance) and inability to manage metabolic load
(accumulation of uremic toxins and nitrogen).

[44,58,59]

Weight maintenance
functions (b530)

Malnutrition and protein-energy wasting secondary to
disease and diet. [60,61]

Sensory functions and
pain (b2) Gustatory function (b250) Taste alterations, loss of food palatability, and dysgeusia. [60,62]

Mental functions (b1)
Energy and drive functions (b130) Reduced energy levels, fatigue, and lack of appetite

(uremic anorexia). [44,63]

Emotional functions (b152) Fear, guilt, frustration, depression, and negative attitudes
toward restrictions. [13,46,64]

Learning and applying
knowledge (d1)

Acquisition of skills (d155) Health literacy, comprehension, and assimilation of renal
diet knowledge. [46,65–67]

Learning to read (d145) Reading, interpretation, and understanding of nutritional
labels and hidden additives. [68,69]

Domestic life (d6) Preparing meals (d630) Culinary skills, planning, and wet cooking/
soaking techniques. [41–43,51,69]

Self-care (d5) Eating (d550) Adherence to the renal diet, portion control, and
modification of intake patterns. [13,37,61,70]

Community, social, and
civic life (d9)

Community life/Recreation and
leisure (d910/d920)

Commensality, social impact, dining out, and feelings
of isolation. [48,64,71]

Support and
relationships (e3)

Immediate family members (e310) Fundamental family support for adherence or caregiver
burden for the person cooking. [13,48]

Health professionals (e355) Interventions, counseling, and structured education by
dietitians and physicians.

Products and
technology (e1)

Assets (e165) Patient’s economic situation, poverty, and financial
limitations for food purchasing. [13,37,51]

Products or substances for
personal consumption (e110)

Availability of fresh vs. ultra-processed foods, and
cultural adequacy. [50,68]

Products and technology for
communication (e125)

Use of apps, telemedicine, web diaries, SMS coaching, and
educational videos. [39,40,54,55,72]

3.4.1. Body Functions (b)

The physiological alterations of CKD dictate the strict nutritional requirements of
patients. General metabolic functions (b540) are profoundly affected, necessitating a
delicate balance to prevent the accumulation of electrolytes, uremic toxins, and disorders
of mineral metabolism [44,58,59]. As a consequence of disease progression and severe
dietary restrictions, weight maintenance functions (b530) are impaired, increasing the risk
of malnutrition and protein-energy wasting [60].

Additionally, patients face alterations in gustatory function (b250), such as dysgeusia
and a loss of food palatability, which complicate nutritional intake [60,62]. Regarding
mental health, energy functions (b130) decrease notably, manifesting as severe episodes
of fatigue and lack of appetite or uremic anorexia [44,63]. Likewise, emotional functions
(b152) are compromised, with constant feelings of fear, guilt, frustration, and depression
emerging due to the burden of dietary restrictions and their effects on lifestyle [13,64,73].
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3.4.2. Activities and Participation (d)

Autonomous diet management places high demands on learning and applying knowl-
edge. Patients need to develop their health literacy (d155) and learn to read (d145) to
understand the fundamentals of the renal diet, properly interpret nutritional labels, and
identify harmful hidden phosphorus additives in commercial products [44,46,65,66,68,69].
Within the domain of domestic life, preparing meals (d630) represents an unceasing practi-
cal challenge; patients and their caregivers must master specific culinary skills, such as wet
cooking techniques and prolonged soaking, to effectively reduce mineral loads (such as
potassium and phosphorus) without sacrificing essential nutrients [41,42,46,49,51].

At the self-care level, eating (d550) involves a rigorous modification of intake patterns,
requiring portion control and constant vigilance that exhausts the patient [13,37,61,70].
Finally, diet drastically impacts community and social life (d910, d920). Normal commen-
sality is fractured, creating significant barriers to dining at restaurants and causing a sense
of isolation and separation from friends and family due to the inability to consume the
same foods during social gatherings [64,74].

The matrix reveals a polarized research landscape. While clinical literature heavily
saturates patient education through theoretical and cognitive domains, a profound evidence
gap persists regarding practical, home-based culinary execution (d630). Active cooking
workshops and translational bromatological frameworks emerge as the only methodology
capable of bridging this gap, addressing not only metabolic control but also mitigating
social isolation and preserving patient commensality (Figure 4).

Figure 4. Evidence and gap map of the included literature (n = 49) cross-referencing intervention
types against international classification of functioning, disability, and health (ICF) impact domains.

3.4.3. Environmental Factors (e)

The patient’s physical and social environment acts simultaneously as both a barrier and
a facilitator. Support from immediate family members (e310) is a fundamental component
for achieving dietary adherence; however, preparing separate meals or adapting the entire
household’s diet often generates an enormous workload and significant stress for the
primary caregiver [13,46]. Similarly, the role of health professionals (e355) is vital, as
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receiving individualized nutritional counseling and structured education from physicians
and dietitians fosters empowerment and significantly improves clinical outcomes [28,47,75].

Conversely, the economic situation and assets (e165) represent a decisive barrier.
Poverty and a lack of financial resources critically limit the patient’s ability to acquire
the fresh foods required by the diet [13,37,51]. This directly interacts with products or
substances for consumption (e110), forcing the patient to navigate a food environment
saturated with harmful ultra-processed products and to attempt to adapt clinical guidelines
to their own culture and local availability [74,76]. Finally, products and technology for
communication (e125) have proven to be powerful modern facilitators, utilizing digital
health interventions, telemedicine, SMS coaching reminders, and interactive intradialytic
videos to simplify education and encourage healthy habits in real-time [39,40,54,72].

3.5. Evidence According to Study Context

The evidence shows that the hospital setting (intradialytic) is utilized to conduct
structured interventions that do not require additional time from the patient (e.g., videos
during the 4 h dialysis sessions or the teach-back method). In contrast, the out-of-hospital
setting seeks to extend dietary self-management into daily life through telehealth, food
diary logging in mobile applications, home-based family support, and virtual groups.
This approach allows for real-time support when patients face the daily culinary and
consumption dilemmas encountered at home (Table 6).

Table 6. Intervention Distribution According to Setting.

Study Setting Type of Interventions and Approaches Implemented Authors

Hospital (Hemodialysis/Peritoneal
Dialysis Centers)

Education during treatment: Utilization of machine connection time
to apply video-assisted education (with individual headphones) for
symptom control. On-site culinary skills: Provision of hospital
meals prepared using boiling techniques to demonstrate the
palatability of demineralized foods. Behavioral models:
Application of the Teach-back method to ensure information
retention. Use of clinical decision trees and analog visual tools (e.g.,
“Create a Renal Plate” game) adapted to literacy levels. Fatigue
management: Education for energy conservation during dialysis.

[39,42–44,51,52,56,57,63,67,72]

Hospital (Nephrology Outpatient
Clinic and Primary Care)

Multidisciplinary Programs: Face-to-face empowerment modules,
goal setting, and counseling sessions with dietitians and physicians.
Dietary pattern shifts: Guided counseling on Mediterranean diet
principles for peritoneal dialysis patients and prescription of
conventional self-care interventions. Diagnostic Assessment
(Observational): Face-to-face interviews and focus groups in the
clinic to evaluate socioeconomic barriers and health literacy, and to
conduct food frequency questionnaires.

[13,45,49,52,53,62,63,73,77]

Out-of-Hospital (Home-based
and Telehealth)

Digital Health Interventions (e-Health): Use of interactive web
platforms and applications (e.g., My Kidneys & Me and the
SUBLIME app) so that patients can maintain an online food diary
and record their blood pressure at home autonomously. Remote
coaching: Intensive telehealth interventions through scheduled
telephone calls and the regular sending of personalized text
messages (SMS) to motivate renal diet adherence.

[38,40,53–55]

Out-of-Hospital (Virtual
Environment, Social Media,
and Community)

Comprehensive Virtual Education: Implementation of the
“Jumpstart” nutrition program focused on plant-based diets,
delivered entirely via the Zoom platform. Social media and
E-learning: Distribution of short videos on dietary techniques and
continuous group support using commercial messaging apps (such
as WeChat and Telegram) to reach patients in their daily lives.
Family environment: Face-to-face group education conducted
directly in the patient’s home to involve their social and family
network. Population Assessment: National surveys (e.g.,
KNHANES) to evaluate overall healthy eating indices.

[45,46,59,70,78]
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3.6. Facilitators and Barriers to Dietary Adherence in CKD

The analysis of barriers and facilitators through the framework of the International
Classification of Functioning, Disability and Health (ICF) reveals that adherence to the
renal diet is a phenomenon highly conditioned by the patient’s environment and resources.

Economic limitation is the most profound structural obstacle to dietary adherence
in CKD. Poverty and the high cost of fresh foods force low-resource patients to rely on
charity packages or ultra-processed foods, which makes strict follow-up of medical pre-
scriptions impossible [13,37]. At the domestic level, the complexity of the required culinary
techniques—such as prolonged soaking or double boiling to reduce minerals—generates
an excessive workload, lack of time, and exhaustion, especially when the caregiver must
prepare separate meals for the patient and the rest of the family [48,74].

Furthermore, the renal diet drastically alters the patient’s commensality and social life.
Individuals experience moral dilemmas and a strong sense of isolation when refusing food
offered by family or friends, feeling that their new social identity and restrictions separate
them from their community [64]. This social disconnection adds to an enormous emotional
burden characterized by frustration, aversion toward food perceived as monotonous or
tasteless, and constant guilt regarding cravings [13,64]. Additionally, receiving fragmented
or irrelevant medical advice that does not adapt to the patient’s culture aggravates this
frustration, frequently leading to a lack of discipline.

However, to counteract these barriers, social support and adapted educational method-
ologies are fundamental pillars. Support from immediate family members in purchasing
and preparing food significantly facilitates adherence, preventing diet abandonment by
reducing the direct burden on the patient [13]. In the clinical setting, nutritional education
proves to be a powerful facilitator when it is individualized and practical. The use of
text-free visual analogies, such as the “Renal Plate” used in low-literacy settings, and the
application of the teach-back method guarantee knowledge assimilation and foster self-
efficacy [39,51]. Likewise, patients’ internal motivation flourishes when they perceive direct
clinical improvements or symptom relief, acting as a driver to maintain adherence [13].

Finally, digital health (e-Health) interventions and telehealth have emerged as innova-
tive tools to overcome barriers in the out-of-hospital environment. The use of food diaries
in web applications, intensive telephone coaching, and automated text message (SMS)
reminders allow for real-time guidance of patient decision-making, sustaining motivation
and facilitating the resolution of culinary dilemmas at home [38,40,55] (Table 7).

Table 7. Barriers and Facilitators for Dietary Adherence in Chronic Kidney Disease Structured
According to ICF Domains.

Type Category (ICF
Domain) Specific Factor Description and Impact

Barrier

Products and
technology: Assets
(e165)

Economic limitations

Poverty and the high cost of fresh foods act as the primary obstacle to
following the renal diet. In vulnerable populations, high unemployment
rates and dependency on food pantries or charity food packages make
compliance impossible. This economic limitation drastically dictates the
patients’ ability to choose.

Domestic life:
Preparing meals
(d630)

Complexity, effort,
and lack of time

The preparation of renal-friendly foods requires complex techniques and
the cooking of multiple separate meals for the patient and the rest of their
family. This generates frustration, caregiver exhaustion, and a lack of time
due to work schedules or dialysis sessions. Furthermore, patients report
great difficulty in estimating portions and additives in restaurants.

Community, social,
and civic life:
Recreation and
leisure (d920)

Social isolation and
altered commensality

Diets severely restrict participation in gatherings and family meals.
Refusing food offered by loved ones causes conflict, guilt, and a strong
moral dilemma, often leading the patient to break the diet to fit in or avoid
appearing ungrateful.
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Table 7. Cont.

Type Category (ICF
Domain) Specific Factor Description and Impact

Barrier

Mental functions:
Emotional functions
(b152) and Gustatory
function (b250)

Food aversion and
emotional burden

Patients experience feelings of deprivation, anger due to food monotony,
and rejection of the renal diet, considering it “bland” or tasteless. The fear
that certain foods will worsen their condition and the guilt of having
“cravings” or desiring high-potassium foods also hinder adherence.

Support and
relationships: Health
professionals (e355)

Fragmented, generic,
or contradictory
advice

Receiving confusing information, an overload of instructions, or irrelevant
guidelines not adapted to the patient’s culture generates frustration. Often,
counseling focuses strictly on restrictions, leading to a loss of patient control
and discipline.

Facilitator

Support and
relationships: Health
professionals (e355)
and Learning (d155)

Individualized and
practical nutritional
education

When the dietary prescription is flexible, includes replacement alternatives,
and is adapted to the patient’s preferences and literacy, knowledge
assimilation improves. The use of visual analogies (such as the “renal plate”
or color-coded traffic lights) and the teach-back method strongly foster
self-efficacy.

Support and
relationships:
Immediate family
members (e310)

Social and family
support

Having committed family members who support food shopping, planning,
and preparation is an essential pillar that reduces diet abandonment by
decreasing the direct burden on the patient.

Mental functions:
Emotional functions
(b152)

Internal motivation
and pursuit of
clinical benefits

The patient’s readiness for change is enhanced when they perceive direct
health benefits. The motivation to avoid medical catastrophes, control
electrolyte levels, and alleviate uremic symptoms or fatigue is a strong
driver for maintaining long-term discipline.

Products and
technology for
communication
(e125)

e-Health and
telehealth
interventions

The use of digital tools such as mobile applications, intake trackers, virtual
diaries, short informative videos, and personalized text messages (SMS)
helps keep the patient motivated. These interventions guide culinary
decision-making in “real-time” and overcome the barrier of traveling to
the clinic.

4. Discussion
This scoping review was developed with the objective of mapping and synthesizing

current evidence in response to the question formulated through the PCC framework:
to evaluate how, in the Population of patients with CKD, the Concept of nutritional re-
quirements and metabolic control intersects with the acquisition of health literacy and
culinary skills, framed within a global context that integrates clinical, community, and
home environments.

Before synthesising the available evidence, a fundamental caveat must be stated explic-
itly: the current literature does not yet provide a robust, direct empirical link between the
three mapped constructs in the CKD population. Only a limited subset of the 49 included
studies was specifically designed to investigate the intersection of dietary knowledge, food
literacy, and practical culinary skills simultaneously, and none establish a causal pathway
from food literacy to measurable clinical outcomes via culinary skill acquisition. This
evidence gap is itself a primary finding of this scoping exercise. The synthesis that follows
should therefore be read as a map of what has been investigated and where the critical
voids lie—not as confirmation of a well-evidenced clinical model.

Against this backdrop, it is necessary to clarify the operational definitions of the three
core constructs examined in this review, given the terminological heterogeneity identified
across the included studies. Dietary knowledge (DK) or nutrition knowledge (NK) refers
to the declarative, theoretical understanding of nutrient content, dietary restrictions, and
clinical guidelines [79], the cognitive dimension of knowing what to eat or avoid. Dietary
knowledge (DK) is considered as one of the factors affecting food intake [80] and has been
reported to be positively associated with diet quality [81,82].

Food literacy, a broader and more encompassing construct, integrates the functional,
interactive, and critical competencies required to plan, select, prepare, and evaluate food
within a specific health context [83]; it encompasses both cognitive and behavioral dimen-
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sions and has been operationalized in CKD research through validated instruments such as
food frequency questionnaires, dietary recall interviews, and health literacy scales. Culi-
nary skills, the most practically oriented of the three, refer to the technical and procedural
competencies applied during food preparation, including the ability to select appropriate
cooking methods, adapt recipes to renal dietary requirements, and apply mineral-reduction
techniques (e.g., leaching, double boiling) [84,85]. While these three constructs are concep-
tually distinct, the evidence synthesized in this review consistently demonstrates that they
function as an interdependent continuum: dietary knowledge is a necessary but insufficient
precondition for food literacy, which in turn provides the cognitive scaffolding upon which
practical culinary competencies are built and sustained.

The included studies suggest that dietary management in CKD cannot be understood
solely as a prescription of restrictions, but rather as a process of supporting self-care that
integrates nutritional education, individualization, behavioral support, and adaptation
to the patient’s life context [13]. This perspective aligns with proposed biopsychoso-
cial and multidisciplinary approaches to chronic kidney disease, especially in advanced
stages [5,53,86]. It is essential to acknowledge that the dietary self-management landscape
differs fundamentally between patients on maintenance hemodialysis (HD) and those
managed conservatively at CKD stages 3–5, and that conflating these two populations
risks obscuring clinically meaningful distinctions [87]. Patients undergoing HD face a
life profoundly disrupted by treatment schedules—typically three sessions per week of
three to four hours each—which impose rigid temporal, social, and logistical constraints
on meal planning, food acquisition, and culinary practice. Their dietary restrictions are
particularly stringent with respect to fluid, potassium, and phosphorus, as the intermit-
tent nature of dialysis creates accumulation dynamics that demand strict inter-dialytic
compliance [76,87–91]. Conversely, patients in CKD stages 3–5 under conservative manage-
ment must navigate a sustained, low-protein or very-low-protein dietary prescription over
a prolonged and often indefinite timeline, where the primary challenge is long-term be-
havioral consistency rather than acute inter-session restriction. Adhering to a Low Protein
Diet (LPD) or Very Low Protein Diet (VLPD) presents unique and formidable challenges
for these patients. The primary difficulty lies in the profound loss of meal palatability
and the cultural disruption of eating habits, as animal proteins traditionally anchor the
sensory profile (umami) and social commensality of conventional diets. Consequently,
patients frequently struggle to maintain adequate total caloric intake, increasing the risk of
protein-energy wasting (PEW). Furthermore, successfully substituting animal proteins with
plant-based alternatives requires advanced culinary skills to build flavor profiles using
herbs and spices, as patients must avoid the compensatory—and dangerous—use of high-
sodium condiments or ultra-processed foods. The quality-of-life implications also diverge:
conservative management patients retain greater autonomy over daily routines, which
shapes both their barriers to and opportunities for culinary skill acquisition differently. The
educational interventions and culinary strategies reviewed here must therefore be inter-
preted within the specific clinical context to which they apply, and future research should
systematically distinguish between these populations when designing, implementing, and
evaluating nutritional interventions.

From a pathophysiological perspective, the progression of CKD across the CKD3b,
CKD5, and CKD5D spectrum severely compromises systemic homeostasis, resulting in
the progressive inability to regulate mineral balance, acid–base equilibrium, and uremic
toxin excretion [44,58]. To manage this metabolic load, official clinical guidelines—such as
the KDOQI practice updates—impose rigorous numerical restrictions on protein, sodium,
potassium, and phosphorus. Within this strictly regulated framework, food literacy and
culinary skills do not substitute clinical guidelines; instead, they function as the indispens-

https://doi.org/10.3390/nu18142245

https://doi.org/10.3390/nu18142245


Nutrients 2026, 18, 2245 16 of 23

able operational bridge to implement them safely at home—a concept that a subset of
the included literature has characterised, rhetorically, as an ‘external artificial kidney’ [69].
The systematic application of certified cooking techniques, such as prolonged soaking and
double-boiling with water disposal, constitutes an evidence-based mechanism to fulfill
regulated targets, achieving a drastic reduction in mineral bioavailability before ingestion
without inducing protein-energy wasting [42,43,59,69,92]. This implies that a patient with
high health literacy manages to mitigate the solute load entering the body, assuming proac-
tive control of their internal metabolic balance [46]. The clinical relevance of these culinary
strategies rests on concrete bromatological evidence: The clinical management of chronic
kidney disease (CKD) requires precise nutritional targets that dynamically adapt to the
disease trajectory. In pre-dialysis stages, protein restriction is strictly maintained between
0.6 and 0.8 g/kg/day—or even reduced to 0.3–0.4 g/kg/day in very-low-protein diets
(VLPDs) supplemented with ketoanalogues—to minimize renal workload; however, this
requirement increases to 1.0–1.3 g/kg/day during dialysis to compensate for treatment-
induced catabolism and prevent protein-energy wasting [37,58,60,61]. Concurrently, phos-
phorus intake must be rigidly restricted to 800–1000 mg/day, with advanced stages often
requiring limits below 400–600 mg/day to maintain mineral homeostasis and prevent
cardiovascular complications [44,58,59,69]. To achieve these delicate balances without
compromising protein adequacy, the literature strongly supports the implementation of
plant-dominant diets (PLADO) and specific culinary skills. Since plant-based phosphorus
(phytate) has a significantly lower bioavailability (20–50%) compared to the highly bioavail-
able inorganic additives found in ultra-processed foods (~100%), sourcing at least 50% of
dietary protein from plants offers a crucial metabolic advantage [50,58,68,69]. Furthermore,
the application of wet-cooking techniques, such as prolonged soaking and boiling, effec-
tively reduces the phosphorus load of foods by 27% to 50% without altering their essential
protein content, acting as a practical strategy for patients to control their dietary intake at
home [41–43,69].

In this context, available evidence shows that food literacy, self-efficacy, and practical
food preparation skills are associated with better adherence and improved diet qual-
ity, supporting the need for broader educational interventions beyond simple dietary
prescription [10,93,94]. While establishing a single pooled percentage of dietary adherence
post-intervention is methodologically unfeasible due to the profound heterogeneity of
measurement tools across the included studies—which range from biochemical markers
(such as serum phosphorus and 24 h urinary sodium) to self-reported psychometric scales
and the Healthy Eating Index—the synthesized evidence demonstrates a consistent, sig-
nificant improvement. Studies that explicitly integrated practical culinary training and
food literacy reported substantial enhancements in these adherence proxies. This contrasts
starkly with the 20% to 70% non-adherence rates typically observed under conventional,
theory-only dietary counseling, confirming that practical skill acquisition is a primary
driver of sustained dietary compliance. Regarding these claims, the current review shows
that despite the clinical efficacy of nutritional therapy, its adherence is heavily contingent
upon the social determinants of health and the individual’s psychosocial environment.
Qualitative and mixed-methods literature highlights that the renal diet profoundly alters
commensality, generating feelings of social isolation, guilt, moral dilemmas, and frustration
in patients who are unable to participate fully in family eating dynamics [64].

Available evidence suggests that educational interventions in CKD are transition-
ing from asymmetrical, hospital-centric models toward strategies more focused on the
patient and their home environment. In the in-hospital and intra-dialysis settings, the
implementation of structured theoretical models—such as the “teach-back” pedagogi-
cal method, the use of simulations via decision trees, and multimodal or video-based

https://doi.org/10.3390/nu18142245

https://doi.org/10.3390/nu18142245


Nutrients 2026, 18, 2245 17 of 23

psychoeducation—has demonstrated superior efficacy in improving self-efficacy, knowl-
edge assimilation, and the reduction in symptom burden [39,44,67,72]. Along the same
lines, various studies show an increase in comprehension, self-efficacy, and quality of
life, alongside a decrease in symptom burden [95,96]. Beyond the intra-dialytic setting,
it is important to acknowledge the broader landscape of in-person intervention oppor-
tunities that remain underexplored in the current literature. Multidisciplinary nutrition
teams—comprising registered dietitians, nephrology nurses, and social
workers—embedded within nephrology outpatient clinics represent a high-impact point
of contact for patients in CKD stages 3–5 who are not yet on dialysis and may be more
receptive to behavioral change. Primary care physician appointments equally constitute
an underutilized venue for early nutritional screening and culinary skills referral, par-
ticularly given that most CKD patients in earlier stages are managed in primary care
settings rather than specialist nephrology units. Incorporating structured dietary literacy
assessments and brief culinary medicine counselling into routine primary care consulta-
tions for CKD could extend the reach of these interventions substantially, particularly in
healthcare systems where access to specialist nephrology dietitians is limited. Furthermore,
community pharmacists, who have frequent contact with CKD patients for medication
management, represent an additional underutilized touchpoint for reinforcing dietary
and culinary guidance. This diversification of delivery channels is essential to ensure
equitable access to nutritional education across healthcare systems with varying levels of
specialist infrastructure.

In response to the objectives of this scoping review, the localized evidence under-
scores that the optimization of clinical parameters in CKD inexorably requires improving
patients’ health literacy and culinary skills. However, for these interventions to be effec-
tive and sustainable, healthcare professionals must abandon the prescriptive approach
based on generic restrictions and move toward a model of individualized nutritional
education that is empathetic and adapted to the patient’s psychosocial, economic, and
technological context.

Future Research Priorities. To address the empirical gaps identified in this review,
future research should prioritise large-scale, cross-sectional survey studies specifically
designed and validated to measure the concurrent levels of food literacy and practical culi-
nary skills in the CKD population. These surveys should employ standardised instruments
capable of investigating whether higher cognitive food literacy directly correlates with
superior procedural cooking competencies at home across diverse demographic cohorts.
Establishing this statistical baseline relationship is a prerequisite for designing targeted,
scalable culinary medicine interventions. Longitudinal and interventional designs will
subsequently be needed to test whether improvements in culinary competence translate
into measurable gains in dietary adherence and clinical biomarkers. Future studies should
also systematically distinguish between HD and CKD 3–5 conservative management popu-
lations, given the fundamentally different dietary demands of each group.

Limitations of the Review

The interpretation of the results of this scoping review should be made considering its
inherent methodological limitations. First, the methodological heterogeneity of the included
studies—in terms of design, population, measurement instruments, and operationalization
of key concepts—limits direct comparability between findings and hinders the extraction
of uniform conclusions regarding the efficacy of specific interventions. This heterogeneity
is, however, an expected and acceptable characteristic in the context of a scoping review,
whose objective is precisely to map the breadth and diversity of available evidence rather
than to synthesize comparable results.
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Second, variability in the operational definition of terms such as “dietary literacy,”
“culinary skills,” and “adherence” among the included studies complicates conceptual
synthesis and may have influenced both the inclusion and classification of some records.
The absence of a consensus taxonomy for these concepts in the field of CKD is itself a
relevant finding of the review, reinforcing the need for conceptual clarification work prior
to the development of new interventions.

Third, the search was limited to four electronic databases and publications in English
and Spanish, which may have excluded relevant studies published in other languages or
indexed in sources not consulted, such as regional databases (LILACS, SciELO, CNKI) or
relevant gray literature. This limitation is particularly significant concerning the identified
geographical gap, as studies conducted in non-Anglophone contexts may be underrepre-
sented in the international databases consulted.

5. Conclusions
This scoping review maps the existing evidence at the intersection of nutritional

requirements, dietary knowledge, and culinary skills in the adult CKD population. The
primary finding is that this intersection remains substantially understudied: the included
literature is heterogeneous in design, population, and measurement, and no included
study was designed to establish a direct empirical link between food literacy and practical
culinary competence in CKD. The three constructs are conceptually distinct and likely
interdependent, but their precise interaction and its impact on clinical outcomes have not
yet been demonstrated with sufficient methodological rigour.

What the available evidence does confirm is that dietary non-adherence in CKD
is multidimensional—shaped by social determinants, economic constraints, emotional
burden, and the gap between theoretical knowledge and practical meal preparation—and
that interventions addressing only the cognitive dimension of dietary knowledge are
insufficient. Educational strategies that incorporate practical culinary components and
are adapted to the patient’s social and cultural context appear associated with improved
adherence proxies, though the heterogeneity of measurement instruments precludes firm
conclusions about efficacy.

The principal contribution of this review is therefore the mapping of a precise, em-
pirically grounded research agenda. Future primary research should prioritise validated,
large-scale studies capable of characterising the relationship between food literacy and
culinary skill acquisition across diverse CKD demographic groups, thereby providing the
foundation necessary to design and evaluate scalable culinary medicine interventions.
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Foodstuffs to Optimize Protein, Calcium, and Phosphorus Content for Dialysis Patients. J. Ren. Nutr. 2015, 25, 308–315. [CrossRef]
[PubMed]
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