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Abstract

Variation in dietetic documentation is reported in the literature, but standardised documentation
is described as supporting consistent practice in both manual and electronic formats. In Cyprus,
nutrition and dietetic professionals (NDPs) work across private and institutional settings,
including services within and outside the General Health System (GHS/T'EXY). This study
examined NDPs’ knowledge, perceptions, and implementation of documentation processes and
standardised languages, and includes expert validation of a new electronic tool based on the

Process for Nutrition and Dietetic Practice (PNDP) (e-AAA®).

A pragmatic multiphase research philosophy was used to support a mixed-methods design. Two
online questionnaires were administered. Phase 1 included a questionnaire that was self-
developed by the research team and was informed by the conceptual structure of the Nutrition
Care Process (NCP) as defined by the Academy of Nutrition and Dietetics, including its four-
step model (Assessment, Diagnosis, Intervention, Monitoring and Evaluation) and structured
diagnostic reasoning principles (Academy of Nutrition and Dietetics, 2013; Swan et al., 2017).
Additional guidance was drawn from the PNDP framework issued by the British Dietetic
Association (BDA), which operationalises NCP logic within European practice contexts.
European professional documentation harmonisation principles disseminated by the European
Federation of the Associations of Dietitians (EFAD) were also considered. It collected
demographics and information on awareness and use of documentation processes (DPs) and
standardised languages (SLs), perceived benefits and drawbacks, and implementation
challenges. Questionnaire 2 assessed expert views on the electronic PNDP tool, rating
relevance, clarity, and simplicity on a 1-5 scale and collecting open comments. Recruitment
was conducted through the Cyprus Nutrition and Dietetic Association (CyDNA) and social
media (email, Facebook, Instagram) using a survey link and QR code. Participants self-selected

after confirming eligibility and providing informed consent.

Quantitative data were prepared from Google Forms exports and analysed in SPSS (v27).
Descriptive statistics were reported. Associations between categorical variables were tested
using Fisher’s Exact test. For larger contingency tables, Fisher—Freeman—Halton exact tests
were used, with Monte Carlo estimation (10,000 samples; 99% confidence interval) when exact
computation was not feasible. Effect sizes were assessed using Cramer’s V. Multiple-
comparison control used Bonferroni (in SPSS) or Benjamini—Hochberg adjustment (in Excel),
with a monotonicity step applied. Open-ended responses were coded into themes, converted to

numerical variables where appropriate, and analysed descriptively as multiple-response sets.



Phase 1 questionnaire was completed by 63 NDPs, below the planned sample size (n=218).
Results were interpreted cautiously where inferential testing was used. Respondents were
mostly early-career (mean age 27.4 years; mean practice experience 9.6 months). Most reported
practising in Nicosia or Limassol and working in independent private practice. Awareness of at
least one DP was reported by 98.4% of participants. PNDP was the most commonly reported
DP used in practice (68.3%). Most PNDP users reported implementing all stages. When
difficulty was reported, nutrition diagnosis and intervention were the steps most often identified

as challenging.

Qualitative findings indicated that the main perceived benefits of SL use were improved
communication and clearer documentation, followed by structure and consistency and
perceived improvements in care. The main reported drawbacks were time required to complete
documentation and the need for training, with additional concerns about workflow disruption.
Expert validation (n=7) rated the electronic PNDP tool positively for relevance, clarity, and
simplicity. Expert comments focused on improving visual readability, making minor wording

changes, and adding clinical fields (e.g., current weight and date fields).

Overall, the findings indicate high awareness and reported use of standardised documentation
among this sample, with reported barriers linked mainly to time and training requirements.
Expert feedback supported the usability of an electronic PNDP format with targeted interface

and content refinements.

Keywords: Nutrition documentation; Standardised language; PNDP; Nutrition care process;
Dietetics; Mixed-methods; Cyprus; Implementation; Clinical reasoning; Usability; Expert

validation; CHERRIES
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CHAPTER 1 INTRODUCTION



1.0 Introduction

Advancements in the field of clinical dietetics necessitate structured, evidence-based tools that
promote standardised documentation, critical reasoning, and interprofessional communication.
In healthcare literature, structured approaches to patient management may be described using
terms such as clinical care processes (CCPs) or clinical pathways (CPWs). However, these
constructs differ conceptually from professional documentation frameworks such as the
Nutrition Care Process (NCP) and the Process for Nutrition and Dietetic Practice (PNDP).
Clinical pathways are typically multidisciplinary, diagnosis-based system tools, whereas NCP
and PNDP are profession-specific clinical reasoning and documentation frameworks used by
dietitians. The European Pathways Association (EPA) which was formed in 2004, has
supported the development and implementation of national and software-based health systems

including clinical pathways, since 2018 (Rotter et al., 2019).

The PNDP, which is conceptually aligned with the broader NCP, was introduced by the British
Dietetic Association (BDA) in 2006 and serves as a professional framework within the nutrition
and dietetic community. The PNDP was systemically proven to help mitigate clinical errors and
related costs, negative patient outcomes, practice variations as well as prevent health inequities,
by encouraging structured and evidence-based interventions. Frameworks such as the PNDP
and NCP are supported by standardised language systems, including the Nutrition Care Process
Terminology (NCPT) (Swan et al., 2017), as well as broader clinical coding systems such as
the Systematised Nomenclature of Medicine — Clinical Terms (SNOMED CT) (BDA, 2021)
(Table 1.0).

Table 1.0: Conceptual Relationship between Clinical Pathways, Professional

Frameworks and Standardised Language

Level Construct Function

System-Level Clinical Pathways | Multidisciplinary,  diagnosis-driven  care
(CPWs) coordination

Professional- NCP (USA), PNDP | Dietetic clinical reasoning and documentation

Level (UK) framework

Terminology- NCPT, SNOMED CT | Standardised vocabulary supporting

Level documentation

Documentation processes in healthcare serve not only as legal and professional records but also
as cognitive tools that structure clinical reasoning and decision-making (Lacey & Pritchett,

2003). The incorporation of standardised terminology within these processes enhances semantic
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consistency, facilitates data interoperability, and enables outcome evaluation at system level
(Swan et al., 2017). Therefore, documentation and terminology function interdependently but

represent distinct conceptual layers within clinical practice.

The NCP and NCPT were adopted by different countries around the globe, making them key
starting points for data collection and systematic reports (Atkins et al., 2010). For example, in
2012, the Korean dietetic association (KDA) translated NCP/NCPT into Korean and along other
academic societies, assisted the Korean Society of Hospital Dietitians and other local
organisations in providing educational workshops on NCP/NCPT, which is now an essential

component of Korea’s dietetic practice curriculum (Kim & Baek, 2013).

Nonetheless, many nutrition and dietetic professionals (NDPs) resist adoption of such
documentation processes, leading to their ineffective or inconsistent implementation across the
different health settings. Countries that have not yet implemented or officially introduced a
structured nutrition assessment process as part of their standards of practice, such as Greece
and Cyprus, can benefit from the available literature that explores implementation strategies
and associated outcomes from other countries (Corado & Pascual, 2008). This study addresses
this gap through the development and evaluation of an electronic PNDP-based tool, tailored for

dietetic professionals in Cyprus.

1.1 Background and Rationale

Patients with acute or chronic disease should undergo nutritional status evaluation. This
includes nutrition focused physical examination, biomarker evaluation, medical history
collection, as well as collection of any information relevant to present nutrition habits or status
of health. This information is gathered by clinical dietitians, during a nutritional assessment
(NA) screening. The NA addresses insufficiencies or surpluses in a patient’s nutrition profile,
which may play a key role in the treatment or management of their disease. Completing an NA,
can contribute to reductions in overall negative healthcare related variables (hospitalisation
time, healthcare related expenses, self-care autonomy, short or long-lasting complications etc.)
(Ferrie, 2020). Clinical dietitians are trained healthcare professionals who use NA to apply their
clinical knowledge and critical thinking within a structured documentation process, to provide

an appropriate nutrition care plan that reflects high quality therapy.

According to the European Society for Clinical Nutrition and Metabolism (ESPEN), as
described by Freijer et al. (2019), clinical dietitians can offer medical nutrition (MN) or clinical

nutrition (CN) care plans. Medical nutrition includes the prescription of medically supervised
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nutrition products, such as enteral or parenteral nutrition, to correct a depleted nutrient profile
of a patient. Whereas CN encompasses the correction or management of an individual’s
nutritional status, through careful diet manipulation or modification, when micro- or macro-
nutrient needs are increased or reduced, due to acute or chronic metabolic alterations (Freijer et

al., 2019).

Both forms of nutrition intervention require critical thinking, evidence-based practice, and prior
NA. These fundamental procedures can be incorporated into a simple and effective checklist,
or what is formally known as clinical documentation process (CDP). Within the field of
nutrition and dietetics there are several documentation process models or frameworks available.
These processes and their respective terminologies are presented in Table 1.1. Terminology
refers to a set of established terms used to describe characteristics relevant to the delivery of
medical treatment and medical or clinical nutrition therapy, and its use should be precise and
aligned with the intended definitions (Vivanti et al., 2018). The PNDP is based on the principles
of the NCP, and both frameworks embed the ABCDE framework as part of their nutrition
assessment step. In 2000, the British Dietetic Association incorporated the PNDP into the
learning outcomes as those are specified by the British Board of Dietitians, and in 2007 into the
competency standards as those are published by the Health and Care Professions Council.
Specifically, the BDA in their latest report for the PNDP, states that the framework does not
intent to limit the professional autonomy of the dietitians, but to support their skills, improve
their quality of practice and to demonstrate the importance of dietetic input, to other

professionals (BDA, 2021).

Table 1.1: Documentation Processes and their Terminology.

Documentation Terminology Organisation /| Year of introduction
Process / Association

Framework

Nutrition Care | Nutrition Care | Academy of | 2000s

Process (NCP) Process Nutrition and

Terminology, later | Dietetics —

updated to | American Dietetic
International Association

Dietetic and

Nutrition




Terminology

(available online)

Process for | Systematised British Dietetic | 2006
Nutrition and | nomenclature of | Association (BDA,
Dietetic Practice | human medicine — | 2021)

(PNDP) — renamed | clinical terms

to  Model and | (SNOMED CT)
Process for | (available in
Nutrition and | spreadsheets)

Dietetic Practice

SOAP notes No specific | Larry Weed (Podder | 1950s-1960s
terminology et al., 2025)
recommended
ABCDE framework | No specific | Academy of
terminology Nutrition and
(Anthropometry, w .
recommended Dietetics —
Biochemistry,

American Dietetic

Clinical signs, Association via

Dieta history,
Y Y NCP  (Zambrano-

Environmental and )
Villacres et al.,

Economic factors)

2026)
International Based on | World Health | 2001
classification International Organisation
functioning, Statistics (WHO, 2002)

disability and health | Classification of
(ICF) for dietetics | Diseases & Related
(ICF-Dietetics/ ICF- | Health Problems
D), (ICD-10)

Other reported benefits of using a documentation process and its associated standardised
language (SL), as reported across healthcare professions, include clear description of health

status and support for a structured, rational clinical reasoning approach. The use of a DP along
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with SL reduced variability in clinical practice and enabled clear and consistent record keeping.
Additionally, improving communication among healthcare professionals enables
interprofessional collaboration, leading to transparency across treatment teams and prevents
repetition of effort (Abdelrahman & Abdelmageed, 2014; Mann & Williams, 2003; Zegers et
al., 2011). Collectively, these benefits contribute to improved quality of care, and ensure equity
and equality in health, decrease patient care associated costs, mitigate errors in clinical practice

and improve patient outcome (Guzman-Leguel & Rodriguez-Lara, 2025).

In dietetic practice, DPs and SLs facilitate the development of specific, measurable, achievable,
realistic, and time-bound (SMART) nutrition goals and support the prescription of appropriate,
evidence-based and individualized nutrition interventions. Furthermore, DPs and SLs function
as tools for the systematic collection of meaningful and measurable data to monitor patient
outcome in relation to current medical nutrition therapy (MNT), enabling timely evaluation and
modification of nutrition care plans (Alkhaldy et al., 2020; Hakel-Smith & Lewis, 2004; Kim
& Baek, 2013).

As healthcare systems increasingly transition towards digitalised health record, the integration
of standardised DPs and SLs may further enhance patient care quality and support the
evaluation of clinical standards and practices, with patient care quality serving as a key outcome

measure (D’Amore et al., 2021).

1.2 Filling a national gap in Cyprus

In Cyprus, nutrition and dietetic practice operates within an evolving regulatory and health
system context, while structured documentation remains uneven and digitally unsupported.
National initiatives linked to the General Health System (GHS) include specific documentation
expectations, such as mandatory anthropometric reporting within health records and PNDP-
related documentation requirements when requesting approval for additional patient visits
(CYQAA, 2025; Ministry of Energy, 2020). At the same time, access to a validated electronic
tool for structured nutrition documentation has not yet been established, and existing electronic
notes are often entered in free-text formats with limited structure. System capabilities for
dietitians also remain limited than those available to other healthcare professionals. The absence
of routine quality-of-care data and the emphasis on financial and regulatory compliance further

reduce opportunities for systematic monitoring (Theodorou et al., 2025).



1.3 Problem Statement

Despite the widely recognised benefits of using standardised documentation processes and
electronic health record systems, there are currently no validated electronic tools for nutrition
care in Cyprus. Clinical dietitians operate within the General Health System (GHS/I'EXY)
which has integrated electronic health records, but with limited access to patient information
and restricted capabilities for structured record-keeping within the GHS’s electronic system.
This limitation undermines the visibility and integration of dietitians’ contributions to patient

care and diminishes their ability to influence clinical outcomes effectively.

Standardised languages and documentation processes such as the PNDP, provide a critical
framework for structured clinical reasoning, assessment and intervention in MN and CN. They
enable the formulation of SMART nutrition goals, support evidence-based interventions and
facilitate consistent monitoring of patient outcomes. Nevertheless, the implementation of PNDP
and other SLs is often inconsistent or overlooked. Contributing factors include insufficient
training, time constraints, lack of appropriate documentation tools, suboptimal healthcare
management, and limited awareness of such frameworks, particularly in contexts where

healthcare resources are constrained.

Although frameworks such as the PNDP and its counterpart NCP, have been shown to enhance
the quality of dietetic practice, professional productivity, and patient outcomes, their practical
application is frequently perceived as complex and time-intensive (Kim & Baek, 2013;
Lovestam, Steiber et al., 2019). For instance, 23% of dietitians in Saudi Arabia reported
challenges in implementing the NCP in routine practice (Alkhaldy et al., 2020). In addition, the
inconsistent or incorrect use of standardised terminology can reinforce perceptions of

documentation as burdensome or clinically unhelpful (Freijjer et al., 2019; Vinci et al., 2023).

Collectively, these challenges reveal a critical gap: the absence of a user-friendly, efficient and
context-appropriate electronic platform or tool, for consistent nutritional documentation,
outcome evaluation and interdisciplinary communication. This gap hinders the integration of
dietitians into multidisciplinary healthcare teams and limits the ability to deliver high-quality,
patient-centred care. Addressing this gap is essential to strengthening dietetic practice,
improving patient outcomes and facilitating the digital transformation of nutrition care in

Cyprus.

1.4 Research Aim

The overarching aim of this PhD study was to examine the implementation of structured

documentation processes in dietetic practice in Cyprus and to develop and evaluate, through
7



expert validation, a context-specific electronic PNDP tool designed to enhance documentation
consistency, strengthen the transparency of clinical reasoning, and support the quality and

sustainability of dietetic care within the Cypriot healthcare system.

1.5 Research Objectives

To address this primary aim, the study pursued the following objectives:

1. To assess current documentation practices among nutrition and dietetic professionals in
Cyprus, including awareness and use of documentation processes and structured

language, with particular focus on PNDP.

2. To explore professional perceptions regarding the value, feasibility, barriers, and
facilitators associated with structured documentation within the Cypriot healthcare

system.

3. To identify organisational, technological, educational, and practice-related factors that
may influence the adoption and longer-term integration of structured digital

documentation.

4. To develop a context-specific electronic PNDP tool informed by local practice needs

and implementation challenges identified through the first study phase.

5. To evaluate the expert-perceived relevance, clarity, and simplicity of the electronic
PNDP tool, alongside qualitative feedback on its usability, workflow fit, and practical
acceptability.

1.6 Research Hypotheses

Where quantitative comparisons were conducted, the study tested the following hypotheses:

e HI: Current documentation practices are not consistently standardised or auditable

among nutrition and dietetic professionals in Cyprus.

e H2: Structured documentation framework use, with particular focus on PNDP, is

associated with more consistent documentation and clearer clinical reasoning.

o H3: The electronic PNDP tool will receive positive expert evaluation in relation to

relevance, clarity, simplicity, and practical acceptability.

1.7 Significance of the Study

This study contributes substantively to evidence-based dietetic practice by advancing the

structured and digital standardisation of nutrition documentation within a real-world healthcare
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system. By developing and expert-validating an electronic PNDP-based tool tailored
specifically to the Cypriot healthcare environment, the research addresses a critical
infrastructural and professional gap where no formally validated digital nutrition
documentation framework previously existed. In doing so, it moves beyond theoretical
endorsement of standardised frameworks and provides an applied, operational solution

adaptable to routine clinical practice.

At the clinical level, the study supports improved quality, consistency, and transparency in
dietetic documentation. Structured digital documentation enhances clinical reasoning,
facilitates continuity of care, and promotes clearer communication within multidisciplinary
teams. By embedding standardised processes into a user-friendly electronic format, the tool has
the potential to reduce variability in practice, improve documentation completeness, and

strengthen patient-centred care delivery.

At the professional level, the research reinforces the visibility and accountability of dietitians
within integrated healthcare systems. Standardised electronic documentation enables clearer
articulation of nutrition diagnoses, interventions, and outcomes, thereby strengthening the
professional identity of dietitians and their measurable contribution to patient management.
This has implications for professional recognition, interprofessional collaboration, and service

evaluation.

At the educational level, the electronic PNDP tool offers a structured framework that can
support undergraduate and continuing professional development (CPD) training. By
operationalising the steps of the NCP in a digital environment, it provides a practical learning
scaffold that may enhance clinical reasoning skills, diagnostic confidence, and competency

development among future practitioners.

At the health system and policy level, the study contributes evidence to inform national
initiatives regarding digital health integration and professional standardisation. The findings
may guide policymakers and professional bodies in establishing clearer documentation
standards, facilitating interoperability with electronic health records (EHRs), and supporting
compliance with regulatory frameworks, including data protection legislation such as the
General Data Protection Regulation (GDPR). The structured data generated through such
systems may also enable future audit processes, quality improvement initiatives, and health

services research.

From a research perspective, this study contributes to the emerging field of implementation
science in dietetics by examining not only awareness or attitudes towards standardised

frameworks, but also the practical and contextual dynamics of structured digital documentation
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implementation. By situating its findings within a digitally evolving healthcare system, the
research provides transferable insights relevant to other small or resource-constrained health

systems undergoing digital transformation.

Ultimately, this work aims to enhance the quality, consistency, and efficiency of dietetic care
in Cyprus while offering a context-sensitive model for integrating structured nutrition care
processes into modern healthcare infrastructures. Its significance lies not only in tool
development, but in advancing the digital maturation and professional standardisation of

dietetic practice.

1.8 Innovation and Originality of the Study

The originality of this study lies in its comprehensive and system-oriented examination of
standardised nutrition documentation through the lens of digital transformation in dietetic
practice. While previous research has predominantly focused on awareness, attitudes, or
isolated implementation barriers associated with the Nutrition Care Process (NCP) and its
related terminology, the present study advances the field by moving beyond descriptive analysis
toward applied development, contextualised evaluation, and implementation-focused

interpretation.

First, the study contributes methodological originality through the development and expert
evaluation of a context-specific electronic PNDP-based documentation tool tailored to the
Cypriot healthcare system. Unlike generic electronic health record templates, this tool was
purpose-built to operationalise the PNDP framework, embedding structured reasoning prompts,
terminology alignment, and workflow-oriented considerations within a digitally constrained
environment. The inclusion of expert validation, assessment of practical acceptability, and
qualitative feedback strengthens the rigour of the development process and provides applied
evidence of feasibility in a context where validated electronic nutrition documentation tools are

not currently available.

Second, the study integrates quantitative and qualitative methodologies to capture both
measurable indicators of implementation (e.g., awareness, use patterns, perceived barriers, and
expert ratings) and experiential dimensions of practice (e.g., workflow fit, professional
perceptions, and the perceived value of structured documentation). This mixed-methods
approach allows for a multidimensional understanding of implementation dynamics, linking

documentation practice with organisational context and early-stage digital tool development.
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Third, the research offers a novel contextual contribution by situating structured nutrition
documentation within the Cypriot healthcare system, where no validated electronic PNDP tool
previously existed. By examining implementation within the General Health System
(GHS/TEXY) and the wider local practice environment, the study generates context-specific
evidence relating to regulatory, infrastructural, educational, and professional constraints. In this
respect, it provides a relevant model for other small or digitally evolving healthcare systems

facing similar limitations.

Finally, the study contributes to implementation science in dietetics by conceptualising
documentation not merely as record keeping, but as a mechanism for strengthening consistency,
enhancing the visibility of clinical reasoning, and supporting future quality improvement.
Through its examination of current documentation practices and the early evaluation of a
structured electronic PNDP tool, the study extends standardisation frameworks into a practical
digital context while remaining attentive to the conditions required for adoption, including

training, workflow fit, and system readiness.

In summary, the originality of this study resides in its integration of conceptual clarification,
Cyprus-specific implementation evidence, digital tool development, and early-stage expert
evaluation. It advances the discussion from awareness of structured terminology toward
context-sensitive digital support for structured nutrition care, positioning dietetic
documentation within broader conversations on health informatics, professional

standardisation, and healthcare quality improvement.

1.9 Conclusion

The introduction establishes the foundation of the research by presenting the background,
rationale and the specific problem statement regarding dietetic practices and use of
documentation process models and standardised language. It introduces the primary research
aim, objectives and hypotheses that drive the study. The following chapter, provides a
comprehensive literature review, exploring the theoretical foundations of the role of
standardised documentation. This section specifically examines digital tools and electronic
health systems internationally, intending to highlight the current gaps at a national level.
Chapter 3 details the research methodology and procedure, outlining the study design, methods
of participant recruitment, data collection and handling as well as the ethical considerations
accounted for their collection and analysis. The findings of the study are presented in Chapter
4, detailing the thematic or statistical results derived from the data collected. To support the
findings of the study figures and tables were also used. Finally, Chapter 5 provides a discussion

of these results in relation to existing literature, addresses the study limitations, comments on
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practical implications for the dietetic profession and provides recommendations for future

research.
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CHAPTER 2 LITERATURE REVIEW
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2.0 Introduction

As explicitly stated in the BDA’s report titled “Model and Process for Nutrition and Dietetic
Practice (BDA, 2021), and cited in relevant publications (Lindop & McClinchy, 2016), the
PNDP is conceptually grounded in the principles and structural logic of the NCP, with both
frameworks aiming to enhance the quality, consistency, transparency, and accountability of
nutrition care through a standardised, stepwise model of clinical reasoning and documentation,
given their structural alignment. Both processes, PNDP and NCP organise practice into defined
phases—assessment, diagnosis, intervention, and monitoring— seeking to reduce variability in

practice and support auditable, evidence-informed decision-making.

Given their conceptual equivalence, literature focusing on the NCP can also be considered
highly comparable to PNDP-related practice. That is, despite the growing incorporation of
PNDP into professional standards and regulatory guidance, empirical research explicitly
examining PNDP implementation remains limited (Lindop & McClinchy, 2016).
Consequently, much of the existing evidence informing PNDP-related practice is derived from
studies investigating the implementation of the NCP and its associated standardised
terminology (NCPT). Therefore, findings from NCP-focused research provide a relevant and
necessary evidentiary foundation for understanding trends, barriers, facilitators, and format-
related challenges associated with PNDP implementation. Nonetheless, such extrapolation
requires careful contextual consideration, particularly in health systems where digital
infrastructure and professional governance structures differ from those in which most NCP

research has been conducted.

This chapter establishes the theoretical and empirical foundation for the present study. It
synthesises literature on evidence-based dietetic practice, clinical reasoning frameworks,
standardised terminology, digital documentation systems, and implementation dynamics.
Particular attention is given to methodological limitations and unresolved conceptual issues in
the literature, as well as to contextual gaps within the Cypriot healthcare system. Through this
critical examination, the chapter identifies the conceptual, methodological, and contextual

rationale underpinning the research design presented in Chapter 3.

2.1 Systematic Review of Manual and Software-Based Implementation of the
Nutrition Care Process

2.1.1 Overview and Rationale

To establish a comprehensive evidence base for examining manual and software-based
implementation of structured nutrition documentation, a systematic review was conducted as

part of this doctoral research. The review aimed to synthesise international evidence on the
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adoption of the NCP and NCPT, with particular emphasis on differences between manual

(handwritten or typed free-text) and electronic or software-integrated formats.

While previous literature has examined awareness and general adoption trends of the NCP,
limited synthesis had explicitly compared documentation format as a potential determinant of
implementation outcomes. The systematic review therefore sought to identify patterns of
uptake, regional variations, and the structural factors influencing successful integration of

structured nutrition documentation.

2.1.2 Methodological Approach

The systematic review was written in the form of an article, which was submitted for publication
to the journal Nutrients, under the title “Adoption of the Nutrition Care Process in Manual and

Software Formats: A Systematic Review Across International Dietetic Settings”.

The review was conducted in accordance with PRISMA guidelines (Figure 2.0) and was
registered in PROSPERO (CRD420261279775). Its primary aim was to synthesise international
evidence regarding the implementation of the NCP and Nutrition Care Process Terminology
(NCPT), including implementation barriers and enablers, as well as the differences in
implementation between manual (paper-based or typed) and electronic or software-integrated

formats.

The methodology was guided by a clearly defined the Population, Intervention, Comparison,
Outcomes and Study Design (PICOS) Framework (Table 2.0). The review included
observational study designs, cross-sectional, cohort, qualitative, pilot and mixed-methods
studies, examining registered dietitians and accredited nutrition professionals. Searches were
conducted across MEDLINE, EMBASE, and Cochrane databases, covering publications from
2009-2024.

Table 2.0: The Population, Intervention, Comparison, Outcomes and Study Design

Framework.

Component Description

P (Population) Registered dietitians and nutrition
professionals across clinical, public

health, or academic settings.

I (Intervention) Use of the Nutrition Care Process in
manual format (handwritten or typed

documentation).
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C (Comparison) Use of the Nutrition Care Process in
an electronic or software-based format

(e.g., EHR-integrated systems).

O (Outcomes) Time efficiency, quality of
documentation, professional
satisfaction, and patient health

outcomes.

S (Study Design) Observational studies including cross-
sectional, cohort, mixed-methods, or

qualitative focus group designs.

The graphical abstract presented in figure 2.1, provides a preview of the methodology and key
findings around factors influencing implementation of the NCP such as training, peer support,
institutional endorsement, and technological infrastructure. Importantly, in studies where

electronic integration of the NCP within EHR systems was adopted, findings suggested:
e Higher implementation rates
e Improved documentation quality
o QGreater practitioner confidence
e Enhanced workflow efficiency

e Conversely, manual or handwritten implementation was frequently described as time-

consuming and difficult.

Overall, Table 2.1 functions as a formal overview of the submitted manuscript, outlining its
scope, objectives, methodological framework, and key conclusions. The systematic review
establishes the international evidence base for examining format-based differences (manual
vs. electronic NCP use), thereby providing the empirical and conceptual foundation for the
present doctoral study focusing on digital implementation within the Cypriot healthcare

context.
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Figure 2.0: PRISMA flow chart of study selection process.
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Figure 2.1: Graphical Abstract of the Submitted Systematic Review
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Table 2.1: A preview of the systematic review that was submitted for publication

Review

Adoption of the Nutrition Care Process in Manual
and Software Formats: A Systematic Review Across
International Dietetic Settings.

Elina Polydorou, ! Stella A. Nicolaou !, Dimitrios Papandreou? and Eleni Andreou * *
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Abstract

The Nutrition Care Process (NCP) is a standardised model aimed
at improving the quality and consistency of nutrition care. Its
practicality and applicability vary, based on factors such as time-
efficiency, workforce enforcement, peer support, technological
infrastructure and more. This study aims to collect the evidence
around these trends and attitudes and form recommendations for
future research. Objectives: The Objectives of this review are to
identify and present the trends around implementation of the
NCP/NCPT and to examine the factors influencing these trends.
Methods: The methodology follows the PRISMA guidelines and
includes studies published between 2009 and 2024, that were
written in English or Greek and were peer-reviewed. The studies
were assessed for their study design quality using the National
Heart, Lung, and Blood Institute (NIH). Results: Limited training
and technological infrastructure are strong discouraging factors for
implementation. Support from NDAs, peer collaboration, and
access to EHRs were strong encouraging factors for
implementation. When EHRs integrated the NCP, in full or in part,
implementation rates were higher and were associated with better
documentation quality, more practitioner confidence, and
increased workflow efficiency. When NCP/NCPT was used for
hand-written notes, it was often associated with a time-consuming
and difficult activity. Conclusions: The integration of the NCP in
digital platforms seems to be an effective and reasonable act
towards improving patient care. It seems to help compliance with
protocols and frameworks, therefore leading to better patient
outcome.  Systematic  review  registration: = PROSPERO
CRD420261279775 .

Keywords: Clinical Nutrition; Medical Nutrition Therapy; Health
education; Nutrition care; nutrition education

1. Introduction

Standardisation refers to the adoption of protocols,
frameworks, guidelines and relevant terminology available
for clinical practice to ensure consistency. The development

Copyright: © 2025 by the authors. Submitted of clinical care processes (CCP) is dating back to the early

for possible open access publication under the

terms and conditions of the Creative

Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).

years of medicine. Since then, the information included in
those CCPs is continuously updated, leading to confusion or
availability of fragmented information and finally,
resistance for implementing of such CCPs. Therefore,
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variation in clinical treatment plans persists, not only between
individual health care professionals’ (HCPs), but also within an
individual HCP’s practice (Lehmann & Miller, 2004). In 2002, the
Academy of Nutrition and Dietetics (Academy) initiated an action
plan for standardisation of protocols, by introducing the Nutrition
Care Process (NCP). In 2012, the Academy decided to include the
NCP as a fundamental component of the Standards of Practice
(SOP) for dietitians, along with the International Dietetics and
Nutrition Terminology (IDNT) know known as the Nutrition Care
process Terminology (NCPT). In 2016, the NCP was also included
in the competency standards for qualified nutritionists and
dietitians, published by the International Confederation of Dietetic
Associations (ICDA), which was jointly developed with the
European Federation of Dietetic Associations (EFAD) (Academy of
nutrition and dietetics: Revised 2012 standards of practice in
nutrition care and standards of professional performance for
registered dietitians, 2013; International Confederation of Dietetic
Associations, 2016).

The NCP was brought forward by these organisations as a tool
to assist dietitians in documenting concise and patient-focused
health records, to support critical thinking, and increase the rate of
guideline compliance — finally leading to a reduction of practice
association errors and consequent costs. Later, it was found to also
increase the value of nutrition and dietetic professionals as
perceived by other HCPs when the NCP was used for patients
receiving collaborative care (Swan et al., 2017).

More recently, the format through which the NCP is
implemented —manual (paper-based or typed) versus electronic or
software-based documentation—has emerged as a critical
determinant of adoption. Differences in usability, time efficiency,
integration with electronic health records (EHRs), and institutional
support may substantially influence implementation success across
settings (Swan et al., 2017).

Despite its documented benefits, the implementation of the
NCP remains inconsistent globally. This systematic review aims to
synthesize existing evidence to inform future research and practice,
focusing on the format and implementation of the NCP/NCPT.
Specifically, this review seeks to identify trends in NCP/NCPT
implementation and examine the factors influencing these trends.

2. Materials and Methods
2.1. Study Selection

This systematic review was conducted in accordance with the
PRISMA 2009 guidelines and was registered in PROSPERO
(Registration No: CRD420261279775). The eligibility criteria were
defined using the PICOS framework (Table 1).

Studies were included if they met all of the following criteria:
Published between 2005 and 2024, Available in full text, Written in
English or Greek, Original, peer-reviewed research, Focused on the
implementation of the Nutrition Care Process (NCP) or Nutrition
Care Process Terminology (NCPT), Involved registered dietitians
or accredited nutrition professionals from countries without formal
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registration systems, Employed cross-sectional, cohort, pilot, or
qualitative focus group designs.

Studies were excluded if they were: Review articles,
conference abstracts, letters, or commentaries, Non-peer-reviewed
publications, Animal studies, Focused on unofficial or
developmental tools similar to the NCP, Duplicate entries, Lacked
direct relevance to NCP/NCPT implementation.

A systematic literature search was conducted in three
databases: MEDLINE, Cochrane, and EMBASE, covering
publications from 2009 to 2024. Search strategies were developed
around the PICOS model and tailored for each database (see Table
1). Two reviewers independently screened all titles and abstracts,
followed by full-text review for eligibility. Discrepancies were
resolved through discussion and consensus.

2.2. Data Extraction

For each included study, data were extracted independently
by two reviewers using a standardized Excel sheet. Extracted
information included:

authorship,
year of publication,
country,
study design,
sample size,
characteristics of the intervention (manual or electronic NCP
format),
and key findings related to implementation.
Two researchers (E.P., E.A.) independently extracted data using

a standardised Excel spreadsheet. Extracted variables included:

authorship, year, country, study design, sample size, NCP format,

and influencing factors. Disagreements were resolved through

discussion and consensus.

2.3. Quality Assessment

Quality assessment was performed using the NIH Quality
Assessment Tool for Observational Cohort and Cross-Sectional
Studies. Each study was rated as High, Medium, or Low quality.

Due to the heterogeneity of methods and outcomes, a
narrative synthesis was employed. Descriptive statistics were used
where available.
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Component

Description

P (Population)

Registered dietitians and nutrition
professionals across clinical, public health,
or academic settings.

Use of the Nutrition Care Process in manual

I (Intervention) format (handwritten or typed

documentation).
Use of the Nutrition Care Process in an

C (Comparison) electronic or software-based format (e.g.,

O (Outcomes)

EHR-integrated systems).

Time efficiency, quality of documentation,
professional satisfaction, and patient health
outcomes.

Observational studies including cross-

S (Study Design) sectional, cohort, mixed-methods, or

qualitative focus group designs.

Table 1. PICOS framework used in this systematic review.

2.3. Data Synthesis

Given the methodological heterogeneity across the included
studies—such as variations in study design, clinical settings, and
outcome measures—a narrative synthesis approach was chosen.
This approach involved summarizing study findings thematically
without statistical pooling or meta-analysis. Descriptive statistics,
such as frequencies, percentages, and p-values, were reported
where available in the included studies.

3. Results

The PRISMA flow chart (Figure 1) summarizes the study
selection process. A total of 11 studies were included in the final
analysis after screening, eligibility checks, and removal of
duplicates. These studies represent a variety of international
settings and healthcare systems. Designs included cross-sectional
surveys, cohort studies, qualitative focus groups, and pilot
interventions. Sample sizes ranged from 12 to 6498 participants.
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PRISMA 2009 Flow Diagram
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Figure 1. PRISMA Flow Diagram.

3.1. Study Characteristics

The included studies covered diverse regions and practice
environments. Data were extracted on country, study design,
sample size, implementation format (manual vs electronic), and
key findings. These are summarised in Table 2.

Table 2. Summary of Study Characteristics.

Authors  Coyntr Study Sample NCP- Key  Quali
y Design  Size Format Findings ty*
Alkhaldy et . Cr(')ss— Manual  Majority '
Saudi  sectional . ..  (Excel wereaware Mediu
al.(Alkhaldy . ., dietitian
Arabia (quantitat use; some of NCP but  m
et al., 2020) ; .
ive) informal  lacked
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methods)

digital ~ formal
training;
barriers
included lack
of
experience,
inadequate
staffing, and
protocol
conflicts.

Kim and
Baek(Kim &
Baek, 2013)

Lovestam et

al.(Lovestam,

Steiber et al.,
2019)

i
Ques. ion 35

hospitals

South
Korea

Limited full
Mixed NCP
(Manual implementat
and ion; 21

Computer hospitals
ised form) plan future

adoption

Mediu

Lovestam et
al.(Lovestam,
E.etal.,
2020)

10  Internatio 6498
countrie nal cohort dietitian
5 (survey) s

NCP used
more than
NCPT
(P<0.001);
stronger

Mgty implementat

ual;
NCPT
less used

ion in
inpatient
settings;
Greece
lowest
awareness
(50%)

High

O’Sullivan,
Lo and
Vivanti(O'Su
llivan et al.,
2019)

Cross-
10 sectional 5727
countrie (validated professio
s online  nals
surovey)

Top barrier:
time (39%);
top enabler:
national
dietetic
association
support
(69%);
country-
specific
differences
significant

Mixed

High

Australi

a, New

Zealand,

Singapo
re

. 377
Online

65%
currently
use NCP;

main

of time,

training,
knowledge,
and EHR

dietitian Mixed barriers: lack High
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access;
benefit to

patient care

statistically
supported

Knowledge

barrier

reduced

Online (P<0.001);

Cohort 218 in improved

Vivanti
Lew'inal, J Australi design 2011, perceptions
wis an a  (2011& 205 in

O’Sullivan Ask  UNCP

2014) 2014 tructure,
(Vivanti et ) Ncp  Struetwre

al., 2018) documentati
' on clarity,

High

and care

quality

Independent
dietitians
struggled

without

formal

support, Mediu
time m

Lovestam,
Bostrom and Qualitati 37  Manual,
Orrevall ~ Sweden ve (focus dietitian  semi-

(Lovestam et qroups) s quided
al., 2017) pressure and

terminology

complexity

were major
issues

Training
package
increased
knowledge,
support, and
famzlz?rzty; Hi

barriers:

Porter, Mixed- Manual
Devine and Australi methods 35 vs
O’Sullivan (with  dietitian software

(Porter, |. M. a control 5 and

etal. 2015) group) training unclear

implementat
ion strategy,
PES
difficulty

86% had not

Pilot used
O’Sullivan NCP/NCPT

(2013) study due to
. (survey, 12 Electroni .
Australi L knowledge Mediu
case  dietitian c

Vinci et a gaps; m
al.(Vinci et study, s profotype rototype
pre-post P P
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test) speed,

accessibility,
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and
documentati
on clarity

99%
awareness;
key enablers:
peer support,

Qualitati EHR,
Switzerl e 228 association
(secondar dietitian Mixed High
an s recommenda
Y . tions;
analysis)
language-
based
differences
observed

3.2. Quality Assessment of Included Studies

Each study was appraised using the NIH Quality Assessment
Tool for Observational Cohort and Cross-Sectional Studies. Scores
were assigned as High, Medium, or Low. Most studies fell in the
medium-to-high quality range. Common limitations included
small sample sizes and lack of blinding. The results of the
assessment are shown in Table 3.

Table 3. Quality Assessment Summary.

Authors (Ref) YES NO NR NA .

Porter et
al.(Porter, J. M. et 8 5 1 1
al., 2015)

Vivanti, Lewis
and
O'Sullivan(Vivanti
et al., 2018)

10 3 0 1

Alkhaldy et
al.(Alkhaldy et al., 7 6 1 0
2020)

Kim and
Baek(Kim & Baek, 8 5 1 0
2013)

O'Sullivan, Lo and
Vivanti
(O'Sullivan et al.,
2019)

Lovestam et
al.(Lovestam, E. et 8 5 1 0
al., 2020)

Lovestam et
al.(Lovestam, 12 2 0 0
Steiber et al., 2019)

Lovestam,
Bostrom and 9 4 1 0
Orrevall
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(Lovestam et al.,
2017)

Vinci et al.(Vinci

1 1
et al., 2023) 0 3 0

14

71.

Porter et
al.(Porter, Jane M. 9 4 1 0
et al., 2015)

14

64.

O'Sullivan (2013) 7 4 1 0

12

58.

3.3. Narrative Synthesis of Key Findings

Given the methodological heterogeneity, a narrative synthesis
was used without statistical pooling. Descriptive statistics (e.g.,
frequencies, p-values) were reported where available.
Common enablers identified across studies:
e Support from National Dietetic Associations (NDAs)
e Access to Electronic Health Records (EHRs)
e Peer support or structured mentorship programmes
Common barriers included:
e Lack of formal training or education
e Time constraints
e Limited technological infrastructure
These findings are visualised in Figure 2.

3.4. Multinational Implementation Studies

Lovestam et al.(Lovestam, Steiber et al.,, 2019) assessed the
level of implementation of NCP and NCPT across 10 countries
(Australia, Canada, Greece, Switzerland, Ireland, Denmark, New
Zealand, the United States, Sweden, and Norway). An online,
validated survey was distributed to dietitians across participating
countries, where the NCP/ NCPT had been introduced at different
timelines, between 2009 and 2014. The survey was composed of
four modules, each of which was statistically analysed
independently. Only Module 1 (demographic characteristics,
n=6459) and Module 2 (NCP/NCPT implementation, n=5255) were
discussed in said publication. Sample characteristics differed
because of the multinational concept of the study. Differences
include sample size variability and the NCP/NCPT implementation
strategy applied per country. Participants who reported to be
unaware of the NCP were directed to the end of the study and
recorded as never using nor planning to use the NCP/NCPT.
Although Greece was part of the study, they had not implemented
the NCP/NCPT at that time and still have not as of this
writing(Chrysoula et al., 2024). Thus, questions related to aspects
from Module 3 have been removed from the version of the
questionnaire distributed to participants from Greece.

Overall, the NCP was implemented either more frequently or
for longer periods than the NCPT (p < 0.001). The NCP and NCPT
were significantly more likely to be implemented in inpatient
settings (81% and 61%, respectively) and in public health settings
(54% and 28%, respectively) (p < 0.0001).

Module 3 (factors influencing NCP implementation, n=5727)
was published as part of a secondary analysis investigating the
attitudes, barriers and enablers related to NCP across the 10
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countries (Lovestam, E. et al, 2020). A National Dietetic
Association (NDA) recommendation was identified as the
strongest enabler (69%), followed by peer support (63%) and the
availability of electronic health records (EHR) (55%). The
magnitude of an NDA recommendation demonstrated significant
variation across the participating nations. While 73% of the US
participants cited it as determinant, only 44% of the Norwegian
dietitians did, suggesting that the preparedness and infrastructural
capacity of the NDA to support such directives are crucial for
effective implementation. Dietitians in Greece were not asked
about the current recommendations by the NDA or about the Lack
of training and education relating to the NCP. Overall, the time to
implement the NCP was reported as the strongest barrier (39%),
followed by inadequate training and knowledge (32%). Variability
was observed in the perception of the time-intensive nature of the
NCP and its training demands, with 85% and 77% of Norwegian
participants, respectively, citing these issues, compared with only
49% and 16% of Australian and New Zealand participants,
respectively.

Data collected from Module 3 of the original study by
Lovestam et al [15], were re-analysed by Vinci et al.(Vinci et al.,
2023), isolating the German and French speaking dietitians in
Switzerland. The sample size was reduced to 228 dietitians,
representing the 19% of the dietitians in the country in 2012 (n=144
German, n=84 French speaking). Awareness of the NCP/NCPT was
almost universal (99%) with frequent use of the two tools by the
majority (72%). Peer support and NDA influence were the strongest
enablers for NCP/NCPT implementation for both groups. Barriers
were similar across both groups, such as time constraints,
insufficient knowledge or training, EHR and financial limitations
and more. Like previous results, NDA influence varied between
German and French speakers (89% vs 77%; p<0.05). Other factors
with significant variation between the two groups included access
to EHR (81% German vs 44% French speakers; p<0.001) and
workplace NCP use enforcement (75% German vs 53% French
speakers; p<0.05).

There was significant variation in the rate of implementation
between each NCP and NCPT step (p<0.001 for each). Country of
residence was a significant factor for NCP and NCPT
implementation. With the United States as a reference country, all
countries excluding Australia, reported a significantly lower level
of implementation (New Zealand p<0.001; Canada, Switzerland,
Denmark, Sweden, Norway, Ireland and Greece p<0.0001). These
differences likely reflect the chronological order and methods
through which NCP/NCPT were introduced, with the US adopting
the tools in 2003 and Australia in 2009, whereas Greece has not yet
implemented them as of this writing (Chrysoula et al., 2024;
O'Sullivan et al., 2019). Level of education did not have a significant
impact on implementation (p=0.253). Each additional year since
completing the dietetic training was associated with a decrease in
the implementation rate (p=0.0001). Dietitians working with
inpatients, outpatients, in teaching-academic areas and in
managerial positions had the highest implementation scores
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(P<0.0001), compared to those working in the community, research,
or not currently working as dietitians. Lower associations between
practice settings and implementation rates were seen in
consultation and business practice (P=0.007), foodservice (I’=0.004),
and other (P=0.001), with the lowest from dietitians working in
public health (P<0.0001).

A key limitation of the original study, and consequently of its
secondary analyses, is that the United States contributed the largest
proportion of the sample, which may have skewed the statistical
findings. Additionally, only half of the dietitians in Greece were
aware of the NCP/NCPT, potentially biasing the results. Future
studies should consider more carefully selected samples,
considering awareness of the NCP/NCPT as part of the inclusion
criteria to enhance comparability across countries and improve
generalisability.

3.5. National-Level Insights: Sweden, Australia and New Zealand

Vivanti, Lewis and O'Sullivan(Vivanti et al., 2018) assessed the
knowledge about and trends around NCPT, focusing on enabling
or disenabling factors and related implementation. The study took
place in Australia in two phases (n=218 in 2011 and n=205 in 2014)
and included members of the national association. The participants
were asked to complete a validated survey. The time-intensive
nature of NCP/NCPT was the strongest disabling factor for both
surveying years (p=0.84, 40% in 2011 and 41% in 2014). Although
there was a significantly higher level of NCP/NCPT knowledge
(mean p<0.0175) and improved familiarity with and confidence in
using the NCP in 2014 (p<0.001) compared to 2011, the time barrier
persisted.

Paradoxically, although participants in 2014 acknowledge the
advantages supporting the NCP use (improved interdisciplinary
communication, patient care and critical thinking (P < 0.001)) a
higher proportion of participants, compared to 2011, still do not see
clear benefits in its use. Despite the accepted benefits of NCP, there
seems to be a potential disconnect between theoretical advantages
and practical experience since its time-expensive process leads to
implementation resistance (P=0.002).

O'Sullivan, Lo and Vivanti(O'Sullivan et al., 2019), evaluated
knowledge, familiarity and concerns related to NCPT as
influencing factors for its implementation in the Asia-Pacific
region, using the validated ASK NCP survey. The study was
multinational including 377 dietitians, contributing to varying
percentages of registered dietitians per locale (n=209, 5% of
registered professionals from Australia, n=4, 7% of registered
professionals from New Zealand, n=51, 55% of registered
professionals from Singapore, and n=4 from Philippines, Indian
and USA combined). Across the countries, 81.7% of the participants
consider the NCP applicable to their practice, but only 65.1%
currently use it. The NCP and IDNT is perceived as a useful tool for
improving patient care (55%) but as inconvenient to implement
(19.6%). Lack of training and support, and insufficient time, were
the most reported reasons for resisting implementation of the NCP,
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each cited by 25.5% of respondents, followed by lack of knowledge
(23.8%).

A secondary analysis of seven semi structured audiotaped
focus groups (n-=3-8 per group) was conducted by Lovestam,
Bostrom and Orrevall(Lovestam et al.,, 2017), to document the
experiences and factors related to NCP/NCPT implementation of
37 dietitians, across 13 workplaces in Sweden. The participants
were familiar with the NCP/NCPT, with at least one year of
practising experience. For the illustration of the results, the
dietitians were categorised into 3 cases, based on the workforce size
(i.e. Case A for small hospitals, Case B for large hospitals, Case C
for solitary dietitians). Findings are documented as testimonial
data rather than analytical conclusions derived from numerical
data. The findings focused on assessing how the implementation
strategy and support around it; peer support and group
acclimatisation; availability and structure of HER; and evaluation
objectives influence the NCP/NCPT implementation.

Case A introduced the NCP/NCPT after the manager’s
recommendation. The dietetics team saw the adaptation of
NCP/NCPT as something innovative and interesting, that aligned
with the diagnostic classification codes that they were already
using for their EHR. Their interest to work on something new,
made them oversee the difficult and time-consuming nature of
NCP. Soon, the department developed their own guide with
examples of problem-aetiology-signs and symptoms (PES). In
addition, the EHR system was formatted to include PES statements,
and dietitians recommended the addition of preformatted
sentences or drop-down lists. The evaluation objective for dietitians
in Case A was to form a PES statement for every new patient. The
goal was 80% of those notes to include a PES statement. Peer
support facilitated the acclimatisation of NCP use and encouraged
frequent discussions related to NCP.

Implementation of NCP/NCPT in Case B was also
recommended by the manager. Dietitians that had been previously
formally informed about NCP/NCPT, were designated as team
leaders, leading frequent discussion meetings on NCP related
topics. The evaluation goal was to write a PES statement for every
new patient. Initially the NCP/NCPT was considered by many as
complicated and unfit to their practice. Resistance to its
implementation remained by some, as they continued to find it
complex, time-intensive and ineffectual, regardless of the peer
support from the leader team. At some point the discussion groups
discontinued due to workforce changes that led to reduced
implementation. However, during the same time, the EHR system
was updated to include drop-down lists of PES statements, which
made the implementation process easier and felt natural to their
workflow.

The solitary dietitian represented in Case C, thought of
implementing the NCP/NCPT herself, after attending some
educational courses. She or her manager did not set an evaluation
objective. However, for unspecified reasons she was never able to
reach implementation stage. The EHR system used at her facility
could not be updated to incorporate NCP related terminology. The
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lack of peer support, technological infrastructure and easily
accessible resources made her resist the idea of implementing
NCP/NCPT, as it was much faster for her to keep up with her usual
handwriting notes(Lovestam et al., 2017).

For Cases A and B, the evaluation monitoring was
discontinued for different reasons, therefore its contribution to
NCP/NCPT implementation is not well understood by these
findings. Incorporation of PES statements as pre-formulated
sentences into the EHR for Cases A and B was a stronger facilitator
compared to peer support. However, in Case C where EHR could
not accommodate such pre-formulated statements, peer support
could have been a strong facilitator.

Another study in Australia, by Porter, Devine and
O'Sullivan(Porter, J. M. et al,, 2015) recruited a control group/
hospital (n=11) and two test groups/ hospitals (n=24). Three
dietitians from each group were assigned as team leaders to
coordinate and support the NCP/NCPT implementation. Both
groups were asked to complete a validated survey pre (n=35 total;
n=24 test groups; n=11 control group) and post (n=23 total; n=14 test
groups; n=9 control group) NCP implementation, to collect
information on knowledge, attitudes, and facilitating factors
relating to NCP/NCPT. In addition, focus groups were conducted
for the test sited after NCP implementation (n=11 total, from both
test groups). The dietitians from the control hospital were free to
choose their implementation strategy. The dietitians from the test
group received an 8-stage implementation strategy that was
expected to conclude in 5 months (only 7 stages were evaluated in
the results). Pre- and post- implementation comparisons between
the groups were insignificant for knowledge (P=0.277) and
familiarity (P=0.804), while significantly higher for within the test
groups (knowledge p<0.01 and familiarity p=0.025). Post
implementation confidence between the groups was insignificant
(P=0.305), while a significant increase in confidence score, post-
implementation, was observed within the test group (p=0.011).
Additionally, the test group was significantly more confident in
using the NCPT in their practice (p=0.026), they were significantly
more likely to make a correct nutrition diagnosis (p=0.034) and
develop an appropriate PES statement (p=0.034). Post-
implementation perceptions within the control group, related to
the applicability or value of the NCP/NCPT in their clinical
practice, were significantly worse (p=0.046). The time needed to
complete the NCP/NCPT was similar between (P=0.324) and within
pre- and post- implementation group comparisons (test group
P=0.564; control group P=0.317).

Overall, these findings suggest that exposure to NCP
implementation is a stronger predictor of knowledge and
confidence than the specific method used to introduce it. They also
indicate that while the time allocated for adaptation may support
confidence and familiarity, it does not necessarily improve the time
it takes to complete the process.

3.6. Case Studies in Asia and the Middle East
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A study conducted by Kim and Baek(Kim & Baek, 2013),
recruited 35 clinical nutrition managers of Korean general tertiary
(n=24) and secondary (n=11) care hospitals. Nine of those managers
were from hospitals that were already implementing the NCP,
while n=26 from hospitals without prior implementation. Overall,
91.4% (n=32; 100%/n=9 from hospitals implementing, 88.5%/n=23
from hospitals not implementing) were aware of the NCP/IDNT.
While overall 96.9% (n=31) received some sort of education/training
about NCP/NCPT, their self-reported knowledge on the NCP
varied (hospitals implementing / not implementing respectively:
n=1/n=0 “very well”, n=5/n=3 “well”, n=2/n=12 “so-so”, n=1/n=8
“poor”). Similar trends observed for the NCPT knowledge
(hospitals implementing / not implementing respectively: n=1/n=0
“very well”, n=4/n=1 “well”, n=3/n=8 “so-so”, n=0/n=14 “poor”;
n=0/n=1 “very poor”). The lack of knowledge is perceived as a
restraining factor for NCP implementation for 66.7% (n=6) of the
dietitians from hospitals implementing it and as a factor to avoid
implementation for 53.8% (n=14) of the dietitians from hospitals not
implementing it.

The NCP was described as time-intensive by 66.7% (n=6) of the
participants from hospitals implementing the NCP, mainly because
of the changes they had to make to accommodate its
implementation. Similar findings were observed from the
participants from hospitals not currently implementing it, with
69.2% (n=18) considering its introduction as challenging due to
constraints relating to time and human resources. Benefits
observed among hospital dietitians implementing the NCP
included less difficulty in the decision-making process for forming
a nutrition therapy plan (88.9%; n=8), improved quality of nutrition
therapy (77.8%; n=7), more consistent performance among
colleagues (55.6%, n=5), and improved team communication
(44.4%, n=4).

A study by Alkhaldy et al.(Alkhaldy et al., 2020) included 56
dietitians across 6 hospitals in Jeddah, Saudi Arabia. The study had
a cross-sectional design and included the questionnaire that was
developed by Kim and Baek(Kim & Baek, 2013), with some
modifications. All but one dietitian, were aware of NCP. Despite
the low percentage that reported to have received training on how
to use the NCP (26.8%), 35.3% (n=18) and 25.5% (n=13) of them
consider themselves to be excellent or very good users of NCP
respectively, and just 2 to be fair users. Five dietitians were not
users of the NCP. A small workforce size was the strongest barrier
for NCP use (40.9%, n=9). Other barriers were the lack of experience
and knowledge (36.4%, n=8) and the interference of NCP
implementation with their usual workflow (22.7%, n=5).
Participants did not find the NCP to be time-consuming or difficult
to complete.

3.7. Institutional and Prototype Evaluation

O'Sullivan (2013) created an electronic prototype using the
NCP format and its relative steps, with the addition of a section
called “client history”. The prototype incorporated preformatted
diagnoses and intervention dialogs, to choose from as appropriate.
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Most Frequently Reported Barriers to NCP Implementation

The “monitor and evaluation” step of the NCP was not tested in the
pilot study due to budget constraints. The study included different
methods of assessment such as questionnaires, pre- and post-
statistical analysis (n=12) and an audio recorded focus group (n=7)
that incorporated a case study. Some of the benefits of using the
NCPT, as identified by the twelve participants, were the
standardisation across health record notes (83%) and the systematic
approach between the dietitians (75%). On the other hand, 86% of
the participants identified the lack of education and training as the
strongest barrier for using NCP/IDNT, followed by the time-
intensive nature of the tool (14%).

When the prototype electronic health record form was
adopted, confidence in using the NCP increased by 17%.
Participants consistently preferred the electronic IDNT over the
paper version due to its ease of use, retrospective accessibility
integration with electronic health records and time efficacy. Initial
barriers such as access to a computer, early-stage adjustment and
security concerns were considered manageable, especially when
GDPR requirements were enforced. The prototype was also
considered appropriate as a training tool, with 50% of the
participants reporting that it reduces training time through step-
by-step menus and facilitates critical thinking. Overall, 65% of the
participants are more likely to adopt the electronic IDNT, while
35% felt it did not make any difference and 8% believed it could
reduce adoption.

3.8. Regional Patterns of NCP Format

A comparative overview of manual versus software-based
NCP use across regions is presented in Figure 3. Uptake of
electronic formats was higher in countries like the US and
Australia, while manual documentation remains dominant in
South Korea and Saudi Arabia. These patterns reflect underlying
differences in infrastructure, digital readiness, and health policy
enforcement.

Most Frequently Reported Enablers to NCP Implementatiol

7

w &8 w o

Number of Studies

N

Figure 2. Factors influencing the nutrition care process (NCP) and nutrition
care process terminology (NCPT): (a) Most Frequently Reported Barriers
to NCP Implementation; (b) Most Frequently Reported Enablers to NCP

Implementation.
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Figure 3. Prevalence of Manual vs Software-Based NCP use by Region.

4., Discussion

Environment limitations such as limited training and
technological infrastructure challenges were reported across
settings as strong discouraging factors for implementation. Support
from NDAs, peer collaboration, and access to EHRs were among
the top facilitators across settings. Across studies where EHRs were
available and able to accommodate changes to integrate the NCP,
in full or in part, implementation rates were higher and were
associated with better documentation quality, enhanced
practitioner confidence, and improved workflow efficiency. When
NCP/NCPT was used for hand-written notes, it was often described
as a complex and time-consuming activity. Figure 2(a) presents the
6 most cited barriers and Figure 2(b) the 5 most cited enables across
the 11 included studies. The consistency of these factors across
geographic contexts highlights the pivotal role of professional
networks and institutional readiness in successful implementation.
Regional disparities in the NCP format usage were observed. The
United States and Australia report higher uptake of software-based
formats, while South Korea and Saudi Arabia, continue to rely
primarily on manual documentation (Figure 3). These trends
suggest that strategies to increase adoption must be context-
specific, addressing both technological capacity and localised
professional culture.

Given the scarcity of directly comparable studies in the
nutrition and dietetics field, evidence from adjacent healthcare
professions, particularly nursing, was consulted for triangulation.
For example, a documentation audit study by Wang et al.(Wang et
al, 2013) in the nursing context found that electronic
documentation formats resulted in significantly higher
completeness and comprehensiveness than paper-based formats.
While causality could not be established, the structured design of
electronic templates appeared to enhance both the depth and
reliability of recorded data (score: 4/4 vs. 3.52/4, p<0.01). Notably,
nurses documented more frequently using the electronic format,
which facilitated improved care planning. In contrast, dietitians
often work independently, and their documentation, though
critical, may not be as operationally mandatory as in nursing shifts,
potentially contributing to underutilisation.
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Similarly, a randomised clinical trial by Ammenwerth et
al.(Ammenwerth et al.,, 2001) demonstrated that computer-based
nursing documentation significantly improved the legibility,
completeness, and overall quality of care plans—despite a slight
increase in time spent due to the enhanced detail. These findings
reinforce the notion that increased time investment in electronic
formats can yield higher-quality documentation and more
informed patient care decisions.

A more recent investigation by Tomasi et al.(Tomasi et al.,
2020) evaluated the electronic and manual formats of the Bedside
Paediatric Early Warning System (BedsidePEWS). In simulations,
the electronic format led to 15.7% fewer scoring errors and
improved decision-making accuracy compared to paper-based
tools (p<0.005).

Moreover, Snowdon et al.(Snowdon et al., 2015) compared the
traditional and electronic Montreal Cognitive Assessment (MoCA
vs. eMoCA) in a self-administered setting. While the electronic
format required more time to complete (likely due to guided,
audio-assisted delivery), it improved test completion and reduced
errors due to skipped items —highlighting the role of digital design
in enhancing data quality and patient experience.

4.2. Strengths and Limitations of the Included Studies

The methodological quality of the included studies was
generally moderate. Out of eight observational studies, only two
met the threshold for a “GOOD” quality rating. Most studies lacked
key elements of methodological rigor, such as sample size
justification, absence of blinding in outcome assessment, or
comprehensive statistical adjustment for confounding variables. In
several cases, the handling of missing data or potential sources of
bias was not clearly described. These limitations may introduce
bias, limit the generalisability of findings and should be considered
when interpreting the findings of this review.

4.3. Implications for Practice and Policy

The findings of this review highlight the need for tailored
strategies to support NCP implementation in various healthcare
contexts. Interventions should focus on training and education,
especially in regions where formal NCP instruction is lacking.

Integrating NCP/NCPT into existing electronic health record
systems (EHRs) appears to be a highly effective enabler. Therefore,
healthcare administrators and national dietetic associations
(NDAs) should prioritize funding and policy development to
facilitate digital integration.

Additionally, promoting peer support models and
standardized implementation frameworks may enhance uptake,
especially in resource-limited settings or where individual
dietitians work in isolation.

4.4. Recommendations for Future Research

Future studies should explore longitudinal impacts of
NCP/NCPT use on patient outcomes, beyond implementation
metrics such as documentation clarity or practitioner satisfaction.
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There is a need for high-quality interventional studies —such
as randomized controlled trials (RCTs) or controlled before-after
studies—to assess the effectiveness of NCP training programmes,
EHR integration, and policy interventions.

More research is also needed in underrepresented regions,
such as Eastern Europe, the Middle East, and parts of Asia and
Africa, to assess barriers and enablers in culturally and structurally
different health systems.

5. Conclusions

This review highlights the potential benefits of integrating
standardized clinical tools—such as the Nutrition Care Process
(NCP) and Nutrition Care Process Terminology (NCPT)—into
routine dietetic practice. Implementation of these tools promotes
consistency, improves documentation quality, and may contribute
to safer, more effective patient care.

Across diverse healthcare settings, digital integration of the
NCP into electronic health records (EHRs) emerged as a key
enabler, particularly when paired with institutional support and
peer mentorship. In contrast, manual or paper-based formats were
consistently associated with lower adoption rates and perceptions
of higher complexity.

To improve uptake, efforts should prioritize the development
of nationally endorsed standards, structured training, and scalable
digital formats of the NCP. Investment in electronic documentation
infrastructure, along with peer-led implementation models, may
accelerate widespread adoption.

In conclusion, this review provides a global perspective on the
challenges and enablers of NCP implementation. Addressing the
identified barriers through targeted policy, training, and
technology initiatives could enhance the consistency, quality, and
impact of dietetic care worldwide.
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The following abbreviations are used in this manuscript:

CCP(s) Clinical Care Process(es)

EHR Electronic health record

EMBASE Excerpta medica database

IDNT International dietetics and nutrition terminology

MEDLINE Medical literature analysis and retrieval system online

NCP Nutrition Care Process

NCPT Nutrition Care Process Terminology

NDA National dietetic association

NIH National heart, lung, and blood institute

PES Problem, aetiology, signs and symptoms

PICOS Participants, interventions, comparison, outcomes, study desigr

PRISMA  Preferred reporting items for systematic reviews and meta-anal]
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2.1.3 Global Patterns of NCP Implementation

The review revealed substantial variability in NCP/NCPT implementation across countries and

practice settings.

Implementation was strongest in countries where the following conditions were present:
o National Dietetic Associations (NDAs) formally endorsed the NCP
e Structured training programmes were available
e Electronic Health Records (EHRs) integrated NCP steps or terminology

The United States (US) and Australia demonstrated higher uptake of electronic formats,
reflecting earlier adoption timelines and stronger digital infrastructure. In contrast, South Korea

and Saudi Arabia relied more heavily on manual or partially structured documentation formats.
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Multinational analyses indicated that inpatient settings were significantly more likely to
implement structured NCP documentation compared to community or public health settings.
Years since graduation was negatively associated with implementation rates, suggesting

generational differences in adoption (Alkhaldy et al., 2020; Kim & Baek, 2013).

2.1.4 Format as a Determinant of Implementation

One of the most consistent findings across studies was the influence of documentation format

on perceived feasibility and sustainability.
Where NCP/NCPT was integrated into electronic systems:
o Implementation rates were higher
e Documentation clarity improved
e Practitioner confidence increased
o Workflow efficiency was enhanced

Electronic prototypes incorporating structured diagnostic prompts and preformatted PES

statements were associated with improved usability and reduced ambiguity.
Conversely, handwritten or unstructured manual formats were frequently described as:
e Time-consuming
e Complex
 Difficult to standardise
 Difficult to audit

This pattern suggests that format may function not merely as a contextual variable, but as a
structural determinant shaping implementation fidelity and user experience (Lovestam et al.,

2017).

2.1.5 Barriers and Enablers Across Contexts

Time constraints, insufficient training, limited technological infrastructure, and weak
managerial support were the most frequently cited barriers to implementation. Conversely,
endorsement from national dietetic associations, peer mentorship, structured training
programmes and access to customisable EHR systems were consistent enablers across studies.
The recurring nature of these factors underscores the importance of organisational readiness

and professional networks in sustaining adoption.
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2.1.6 Quality of Evidence and Gaps

Despite the growing body of literature on NCP/NCPT implementation, the overall quality of
evidence remains moderate. Most included studies relied on cross-sectional or descriptive
designs and focused primarily on self-reported awareness, attitudes, and perceived barriers
rather than objective measures of implementation fidelity or documentation quality. Only a
limited number of studies examined electronically supported documentation tools directly, and

even fewer evaluated fully functional digital systems in practice.

These limitations restrict the strength of causal inferences that can be drawn regarding the
relationship between documentation format and implementation outcomes. In particular, the
literature remains stronger in describing patterns of adoption than in explaining how or why
specific documentation environments support sustained implementation. These evidence gaps
provide an important rationale for further applied research examining structured digital

documentation within real-world professional contexts.

2.1.7 Implications for the Present Study
The systematic review demonstrates that digital integration of structured documentation
frameworks is consistently associated with improved implementation indicators across

international settings. However, three major gaps remain:

1. Documentation format has not been consistently conceptualised as an independent

determinant of implementation fidelity.
2. There is limited validation of context-specific digital PNDP/NCP tools.

3. Small or digitally evolving health systems remain underrepresented in the evidence

base.

These gaps provide direct justification for the present doctoral study, which examines
implementation in relation to manual and software-based documentation contexts within the
Cypriot healthcare system and incorporates empirical validation of a context-adapted electronic

tool.

2.1.8 Current Evidence on NCP and NCPT, with particular focus on

implementation format and related uptake

The strongest direct example of an electronic NCP tool within the included studies is the
prototype developed by O'Sullivan (2013). Developed with software support and based on the
structure of the NCP, the prototype included all major NCP steps together with an additional

“client history” section. It incorporated ready-to-select diagnoses and intervention options,
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allowing prioritisation according to the most urgent nutrition issue. However, the prototype was
not fully functional because of budget restrictions: follow-up visit notes were not feasible, the
monitoring and evaluation step was therefore not tested, and some patient groups (including
renal patients and those with other unspecified characteristics) could not be managed through
the system. Evaluation included questionnaires, pre—post testing (n = 12), and an audio-

recorded focus group (n = 7) using a case study approach.

Participants identified standardisation of reporting and support for a systematic approach as key
benefits of using the NCP. At the same time, lack of education and training emerged as the
strongest reported barrier, followed by time burden. After exposure to the prototype, confidence
in using the NCP increased, and participants generally preferred the electronic format to paper
because of ease of use, retrospective accessibility, integration with electronic health records,
and perceived time efficiency. The prototype was also considered useful as a training support,
particularly through its step-by-step structure and guided menus, which were reported to

facilitate critical thinking and reduce training burden (O'Sullivan, 2013).

In addition to prototype development, several implementation studies indirectly assessed
“electronic documentation” conditions in routine practice systems and infrastructure.
Lovestam, Steiber et al. (2019), recorded the use of NCP and NCPT across 10 countries that
had started using the NCP/NCPT anytime between 2009 and 2014 and tried to compare the
level of implementation between those 10 countries, using an online survey completed by
dietitians across the 10 countries in 2017. The 10 countries participating were Australia,
Canada, Greece, Switzerland, Ireland, Denmark, New Zealand, the United States, Sweden and
Norway. Sample characteristics differed between the countries because of the multinational
concept of the study. Differences included variation in sample size by country, the preferred
implementation strategy for the countries that already introduced the NCP/NCPT and the
participation of a country that had not introduced it yet, namely Greece. The questionnaire used
was the International NCP/NCPT Implementation Survey (INIS), a validated tool estimated to
take 20 minutes to complete and consisting of four modules, of which only the results of
demographic characteristics (Module 1, n=6459) and NCP/NCPT implementation (Module 2,
n=5255) are presented. The study was also referred to as the INIS study. Because the main
interest of the research was to assess the level of implementation of the NCP and each step of
NCP separately, participants who answered as unaware of the NCP were directed to the end of
the study and were recorded as never using the NCP/NCPT and never planning to use it. Each
step of NCP and NCPT was explained to participants within the relevant sections of the

question. Most of the completed questionnaires were from the US, who also contributed the
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largest sample size, a possible disadvantage for the study, as the results could have been

disproportionately influenced by this majority contribution.

Only half of the participants (50%) from Greece were aware of the NCP/NCPT, whereas over
90% of respondents from the remaining countries reported awareness of these tools. Among
those aware, the NCP was more frequently or longer implemented than the NCPT (P < 0.001
for both frequency and duration parameters). Dietitians that participated in focus groups in
Australia, found certain terms within the NCPT to be potentially offensive or inappropriate
when referring to patients, therefore providing an explanation to its limited use by the
participants. However, this concern was addressed in the 2016 NCPT update, which introduced
more sensitive synonyms. Despite these improvements, updated statistics are needed to assess
whether the revisions have led to increased implementation and acceptance of both NCP and
NCPT across diverse clinical settings. Dietitians working in inpatient setting were significantly
more likely to implement the NCP and NCPT (81% and 61%, respectively), than dietitians
working in public health settings (54% and 28%, respectively) (P < 0.0001).

The Module 3 (factors influencing NCP implementation, n=5727) was published as part of a
secondary analysis investigating the attitudes, barriers and enablers related to NCP across the

10 countries. They also assessed for similarities in trends between the 10 countries.

The recommendation from a national dietetic association (NDA) to use the NCP was the
strongest enabler (69%), followed by the support of their peers (63%) and the availability of
electronic health records (EHR) (55%). However, the magnitude of an NDA recommendation
demonstrated significant variation across the nations. Specifically, 73% of participants in the
USA cited it as a determinant of implementation, whereas only 44% of the Norwegians did so.
This suggests that the level of a NDA preparedness and infrastructural capacity to support such
directives are important for effective adaptation by the dietitians. Dietitians in Greece were not
asked about the current recommendations by the NDA or about the Lack of training and
education relating to the NCP, since its implementation has not yet been established at that time.
Overall, the time to implement the NCP was the strongest barrier (39%), followed by inadequate
training and knowledge (32%). Variability was observed in the perception of the time-intensive
nature of the NCP, as well as for the training aspect with 85% and 77%, respectively among
Norwegians participants and only 49% and 16% votes from the Australian and New Zealand

participants respectively.

In 2021, data collected from Module 3 from the original study by Lovestam, Steiber et al.
(2019), were re-analysed by Vinci et al. (2023), this time focusing on the attitudes, barriers and

enablers related to NCP implementation in routine practice, in German- and French- speaking
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dietitians in Switzerland. The sample size after isolating the German-French speakers was
reduced to 228 dietitians, representing the 19% of the dietitians in the country in 2012 (n=144
German, n=84 French speaking). Inclusion criteria were to have completed their dietetics
training and answered all parts of the survey. Seventy percent of the participants worked with
outpatients and 63% with inpatients. In addition, 28% (n=63) were self-employed, with the
majority of those (39%) being French speakers (P<0.01). Of the rest of the sample, 12% were
involved in teaching, 11% in community work and 10% in management. Engagement with
community and academic work was more prevalent in the French speaking group compared

with the German-speaking group (P<0.01).

Awareness of the NCP/NCPT was almost universal (99%) with frequent use of the two tools
by the majority (72%). Peer support and NDA influence were the strongest enablers for
NCP/NCPT implementation for both groups. Barriers were similar across the groups, such as
protected time, insufficient knowledge or training, EHR and financial constraints and more.
Like previous results, NDA influence was heterogeneous between Germans and French
speakers (89% vs 77%; p<0.05). Other factors showing significant variation between the groups
included access to EHR (81% German vs 44% French speakers; p<0.001) and workplace NCP

use enforcement (75% German vs 53% French speakers; p<0.05).

Consistency was observed between the two groups regarding perceived barriers to the
implementation of the NCP and NCPT. Barriers were reported in hierarchical order from most
to least prevalent and included lack of time, insufficient knowledge, inadequate training and
education, limited availability of electronic health records (EHRs), financial constraints, lack
of managerial support, low motivation or limited perceived need to change existing practices,

restricted access to online tools and professional resources, and insufficient peer support.

Implementation rates differed significantly across the four NCP steps (p < 0.001). Nutrition
Assessment was most frequently utilised (71% reporting frequent or consistent use), followed
sequentially by Nutrition Diagnosis, Nutrition Intervention, and Nutrition Monitoring and
Evaluation, reflecting the original structured flow of the NCP. Significant differences were also
observed in NCPT utilization across steps (p < 0.001), with Nutrition Diagnosis most frequently
implemented (60% reporting frequent or consistent use), followed by Nutrition Assessment,
Nutrition Intervention, and Nutrition Monitoring and Evaluation. Furthermore, NCPT
implementation was associated with shorter implementation times compared with the broader

NCP framework (p <0.0001).

More than half of participants reported having implemented all four NCP steps for at least one
year, with Nutrition Diagnosis typically being the first step adopted (p < 0.0001). Nevertheless,
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19% of respondents indicated no intention to use the Nutrition Diagnosis step, and

approximately 25% reported no intention to adopt any of the remaining three NCPT steps.

Geographic location emerged as a significant determinant of both NCP and NCPT
implementation. Using the United States as the reference country, all countries except Australia
demonstrated significantly lower implementation rates, including New Zealand (p <0.001) and
Canada, Switzerland, Denmark, Sweden, Norway, Ireland, and Greece (all p < 0.0001). These
differences were partially attributed to variations in the timing and methods of NCP/NCPT
introduction. The United States introduced these tools in 2003, followed by Australia in 2009,
whereas implementation in Greece remained ongoing at the time of the study (O’Sullivan et al.,

2019).

Educational attainment (Bachelor’s, Master’s, or Doctoral degree) was not significantly
associated with implementation. However, years of professional practice demonstrated a
negative association, with implementation rates decreasing for each additional year since
qualification (p = 0.0001). Higher implementation scores were reported among dietitians
working in inpatient and outpatient clinical settings, academic or teaching roles, and managerial
positions (p < 0.0001). In contrast, practitioners working in community settings, research roles,
or those not currently practising as dietitians showed no significant association with
implementation. Lower implementation was observed among those in consultation or business
practice (p = 0.007), foodservice (p = 0.004), and other roles (p = 0.001), while the lowest rates
were reported in public health settings (p < 0.0001). This pattern likely reflects the clinical
orientation of the NCP/NCPT, which is primarily designed to support individualised, patient-

centred care rather than population-level interventions.

Several limitations were noted. The disproportionate response rates across countries may have
influenced the findings, potentially limiting generalisability. Additionally, participation bias
may have occurred, as respondents were likely to be individuals already familiar with or using
the NCP/NCPT, which may have inflated estimates of awareness and implementation.
Consequently, the authors recommend that future research employ smaller, strategically
selected samples to produce more representative and less biased estimates of NCP/NCPT

utilisation.

O'Sullivan et al. (2019), evaluated knowledge, familiarity and concerns related to NCPT as
influencing factors for its implementation in the Asia-Pacific region. Additionally, they tried to
explore how important or applicable NCPT is perceived to be in routine clinical practice. The
study used the validated ASK NCP survey. A total of 377 dietitians across the Asia-Pacific

region were included, contributing to varying percentages of registered dietitians per locale.
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Specifically, 209 participants from Australia representing 5% of their registered members, 41
participants from New Zealand representing 7% of their registered members, 51 participants
from Singapore representing 55% of their registered members, and a total of just four
participants from Philippines, Indian and USA combined. Only 6% participants reported their

country of residence.

Across the countries, 81.7% of the participants considered the NCP applicable to their practice,
but only 65.1% currently use it. The NCP and IDNT were perceived as a useful tool for
improving patient care by 55% of the participants, but as inconvenient to implement by 19.6%.
Lack of training and support, as well as insufficient time, were the strongest predictors for
resisting implementation of NCP with 25.5% votes, followed by lack of knowledge (23.8%).
Those findings coincide with previous studies and highlight the need for a better support system

by the organisational bodies as well as the need for a discussion on a time management solution.

Vivanti et al. (2018) explored the trends in NCPT use and knowledge over a three-year study
focusing on factors enabling or disenabling its implementation, as a way of supporting its
effective use in the future. The study took place in Australia at two phases, using the validated
Attitudes, Support, Knowledge, of the nutrition care process (ASK NCP) survey. Participants
were members of the Dietitians Association of Australia. A total of 218 members completed
the survey in 2011 and 205 completed it in 2014. The time-consuming nature of NCP/NCPT
remained the strongest disabling factor in both years (p = 0.84, 40% in 2011 and 41% in 2014),
despite considerably higher levels of NCP/IDNT knowledge (mean P < 0.0175), as well as
improved familiarity with and confidence in using the NCP in 2014 compared with 2011 (P <
0.001). Thus, the time barrier persisted.

Paradoxically, although participants in 2014 acknowledge the multiple benefits supporting the
NCP use including improved interdisciplinary communication, enhanced critical reasoning and
better patient care (P < 0.001), a higher proportion, compared to 2011, still do not see clear
benefits in its use. However, despite the accepted benefits and implications of NCP, there seems
to be a potential disconnect between theoretical advantages and practical experience, since its

time-expensive process leads to implementation resistance (P=0.002).

Within institutional settings in Korea and Saudi Arabia, barriers included insufficient
knowledge, limited staffing, and workflow-related constraints. A study conducted by Kim &
Baek (2013), recruited the clinical nutrition managers of 35 Korean general tertiary (n=24) and
secondary (n=11) care hospitals and explored their perceptions, status of implementation and
stance on NCP. Among the participants 91.4% were aware of the NCP/IDNT. Sources of

awareness mainly included academic society programmes and educational courses provided by
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the Korean dietetic association (78.1% and 53.3% respectively for NCP; 77.4% and 54.8%
respectively for IDNT). Literature and colleague interaction were less common sources for
NCP/IDNT acquaintance (40.6% and 31.1% respectively for NCP; 25.8% and 22.6% for
IDNT). While 96.9% (n=31) of those received some sort of education/training about
NCP/NCPT, 43.8% described their knowledge as “so-so” (NCP) or poor (NCPT), even though
9 of those hospitals have already implemented the NCP at the time. In addition, 66.7% of all
participants consider the insufficient knowledge to interfere with NCP implementation in

facilities that had already adopted it and 53.8% to prevent them from adopting it.

Three of those nine hospitals that were already using the NCP, implemented all steps of the
process and six of them only parts of it. Seven of those hospitals were also using the IDNT for
their NCP records, with IDNT being used by all seven hospitals to form a nutrition diagnosis
(100%) and four hospitals (57.1%) were using it for the nutrition assessment step. Just two
hospitals used it to plan a nutrition intervention (28.6%) and only three for the Nutrition
monitoring and evaluation steps (42.9%). The NCP was described as time-intensive by 66.7%
of the participants, mainly because of the changes they had to make to accommodate its
implementation, and challenging to introduce by 69.2% due to constraints relating to time and
human resources. However, 88.9% of the participants found it easier to plan a nutrition therapy
when using the NCP, 77.8% noticed an improvement in their quality of care, 55.6% thought it
made nutrition care more consistent between colleagues and 44.4% that improved team

communication.

A study by Alkhaldy et al. (2020) included 56 dietitians across 6 hospitals in Jeddah, Saudi
Arabia hospitals. The study had a quantitative, cross-sectional design with a questionnaire
adopted by Kim & Baek (2013) with some modifications and was then validated via a pilot.
The study aimed to obtain a better understanding of dietitians’ perceptions relating to NCP
implementation. All but one dietitian were aware of NCP, mainly from their studies (64.3%) or
through colleague interactions (23.2%) but most have never received training about it (73.2%,
n=42). Despite the low percentage of participants who reported having received training on
NCP use (26.8%), 35.3% (n=18) rated themselves as excellent users and 25.5% (n=13) as very
good users, while only two participants rated themselves as fair users. Five dietitians did not

use the NCP.

In addition, NCP is the most used nutritional assessment tool with a percentage of 62.5%

(n=35), compared to the ICF-D and IDNT which are equally used by 12.5% of the hospitals

(n=7 for each tool). Eighty-five point four percent of the hospitals used the NCP in all wards

(n=35) whereas 14.6% (n=6) use it only in some wards. In addition, 92.9% (n=52) of

participating dietitians believed that their hospital should follow the NCP protocol, while 37.5%
46



(n=21) reported no perceived challenges to its implementation. Other opinions, such as
difficulty in completing all five steps of NCP (ADIME — Assessment, Diagnosis, Intervention,
Monitoring and Evaluation) was described by 23.2% (n=12), as well as in a particular section
of the process including the assessment (5.4%, n=3), the nutritional diagnosis (7.2%, n=4), the
monitoring and evaluation (8.9%, n=5), or choosing a reference (8.9%, n=5). A percentage of
8.9% (n=5) is not using the NCP. Small workforce size was the strongest barrier for NCP use
(40.9%, n=9). Other barriers were the lack of experience and knowledge (36.4%, n=8) and the
interference of NCP implementation with their usual workflow (22.7%, n=5). Participants did

not find the NCP to be time-consuming or difficult to complete.

Finally, Porter et al. (2015) developed an NCP implementation package in Australia, whose
efficacy was evaluated on a previous pilot study. The purpose of the current study was to report
these findings and to evaluate trends in NCP implementation arising from this package, with
the aim of informing recommendations for countries or facilities planning to adopt the tool. The
study included a control hospital (n=11) and two test hospitals (n=24). Each hospital had a
leading team of 3 dietitians acting as coordinators with an educative and supportive role. The
dietitians in the control hospital were not given any information about NCP/ NCPT
implementation, but they were allowed to do their own research. The test hospitals received a
briefing on the implementation process, consisting of 8 stages and lasted for 5 months.
However, for the purposes of the study, only the 7 stages were evaluated. Both teams were
asked to complete the ASK NCP survey before (n=35) and after (n=23, n=14 from the test and
n=9 from the control hospital) the implementation of the NCP to collect information on
knowledge, attitudes, and facilitating factors relating to NCP/NCPT implementation. Pre- and
post-implementation comparisons between the groups were not statistically significant for
knowledge (p =0.277), familiarity (p =0.804), or confidence (p = 0.305). There were, however,
significant changes in knowledge (p < 0.01) and confidence (p =0.011) in NCP use from within
pre and post implementation test hospital comparisons. Participants from the test hospital, were
also more likely to choose a suitable nutrition diagnosis or to write a PES statement (p = 0.034).
The time needed to complete the NCP/NCPT was similar between (p = 0.324) and within pre
and post implementation hospital comparisons (test hospital p = 0.564; control hospital p =

0.317).

Taken together, the included studies suggest that digital tools and e-health infrastructure can
support NCP adoption through improved documentation structure and workflow alignment, but
successful implementation remains highly sensitive to training capacity, time demands,
organisational readiness, and the practical ability of EHR systems to accommodate NCP/NCPT

formats, rather than the specific method used to introduce it.
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2.2 Theoretical Foundations of Dietetic Practice

2.2.1 Evidence-Based Practice (EBP) in Clinical Nutrition through
PNDP/NCP

Evidence-based practice (EBP) constitutes a foundational principle of contemporary healthcare,
requiring the integration of the best available research evidence with clinical expertise and
patient values. Within clinical nutrition, this integration is operationalised through structured
decision-making systems that translate abstract evidence into consistent, patient-centred care.
The NCP and the PNDP provide a standardised, evidence-informed framework that guides
practitioners through nutrition assessment, diagnosis, intervention planning, and outcome

monitoring in a systematic and reproducible manner.

In this sense, the NCP functions not merely as a procedural checklist but as a practical
embodiment of evidence-based reasoning. It requires dietitians to explicitly connect assessment
findings with diagnostic conclusions and to justify intervention strategies through clinical logic
grounded in evidence (Papoutsakis et al., 2017). By structuring care into defined, sequential
phases, the NCP ensures that decisions are traceable, transparent, and auditable. Rather than
relying on implicit judgement or narrative-style documentation, the framework obliges
practitioners to articulate why a particular nutrition diagnosis is prioritised, how it is linked to

identifiable aetiologies, and which measurable outcomes will indicate improvement.

This structured approach enhances professional accountability and supports quality assurance.
The consistent logic underpinning PNDP/NCP allows for comparability across practitioners,
institutions, and even national systems. Such comparability is essential not only for evaluating
patient outcomes but also for assessing fidelity of implementation and adherence to professional
standards. In environments undergoing digital transformation, the auditable nature of NCP
documentation becomes particularly relevant, as structured entries can be aggregated, analysed,

and benchmarked within electronic health systems.

2.2.2 The Role of Clinical Reasoning in Dietetics

Clinical reasoning is central to dietetic practice because nutrition-related problems rarely
involve isolated variables. They are shaped by complex interactions between medical
diagnoses, biochemical indicators, dietary behaviours, socioeconomic factors, cultural
influences, and patient preferences. As a result, effective nutrition care requires interpretative

judgement rather than mechanical protocol adherence.

Both the NCP and PNDP are designed to scaffold this reasoning process. They guide
practitioners from data collection (assessment) to interpretation (diagnosis), and subsequently

to action (intervention and monitoring), while maintaining a coherent logical pathway between
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each step. This internal coherence is essential for ensuring that interventions are not merely

evidence-informed in theory but are contextually appropriate in practice.

Clinical reasoning becomes particularly visible at decision points where professional judgement
is required. These include determining which assessment data are clinically significant,
distinguishing primary from secondary nutrition diagnoses, prioritising competing nutrition
problems, and selecting outcome indicators that are realistic, measurable, and meaningful. The
NCP strengthens this reasoning process by requiring explicit links between identified problems

and proposed interventions, reducing ambiguity and enhancing clarity in documentation.

Moreover, structured reasoning supports continuity of care. When documentation reflects clear
diagnostic logic and measurable goals, subsequent practitioners can understand not only what
was done, but why it was done. This is especially important in multidisciplinary and digitally
mediated environments, where patient records function as the primary vehicle for

interprofessional communication.

2.2.3 Decision-Making Frameworks and the PNDP Structure

Decision-making in dietetics can be conceptualised as a cyclical and iterative process that
mirrors the logic of the PNDP/NCP framework. It begins with the systematic identification and
interpretation of relevant clinical, nutritional, and contextual data through comprehensive
assessment. Based on this evaluation, the practitioner formulates a structured nutrition
diagnosis that clearly defines the problem and its underlying aetiology. Targeted interventions
are then planned and implemented in alignment with the identified causes and patient-specific
goals. Finally, outcomes are monitored and evaluated, with reassessment undertaken as
necessary. This evaluative phase may prompt revision of earlier decisions, reinforcing the

dynamic and responsive nature of dietetic clinical reasoning.

This framework promotes critical thinking by obliging the practitioner to articulate the rationale
underpinning each step and to modify care when anticipated outcomes are not achieved. Rather
than viewing care as linear, the PNDP/NCP framework recognises the dynamic nature of patient

progress and encourages reassessment as an integral component of practice.

Within this structured logic, the use of standardised language (SL) further enhances decision
quality. For example, nutrition diagnosis statements structured according to the Problem—
Actiology—Signs/Symptoms (PAS) format reduce variability in how clinical problems are
defined and communicated. By formalising the relationship between cause and manifestation,
PAS statements make reasoning explicit and improve clarity in documentation. This supports

both intra-professional consistency and interdisciplinary understanding.
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Standardised terminology also facilitates interoperability within electronic health records.
When documentation is embedded in digital systems using structured fields and consistent
vocabulary, it becomes more readily searchable, auditable, and analysable. However, the digital
translation of structured frameworks introduces additional considerations, including usability,
training requirements, workflow integration, and time efficiency. The benefits of structured
electronic documentation depend not only on conceptual robustness but also on system design

and practitioner acceptance.

Understanding PNDP/NCP as a decision-making framework therefore provides the theoretical
foundation for examining documentation practices, digital tool integration, and professional
adoption patterns in later sections of this thesis. As noted by O'Sullivan (2013) the effective
implementation of the NCP within electronic systems depends on aligning clinical reasoning
structures with technological functionality. Consequently, analysing PNDP/NCP through both
epistemological (how knowledge informs practice) and technological (how systems support
reasoning) lenses is essential when investigating manual versus software-based documentation

formats.

2.3 Standardisation in Dietetic Practice

2.3.1 Origin and Adoption of the NCP and PNDP

The NCP and its associated terminology, the Nutrition Care Process Terminology (NCPT),
were formally introduced by the American Dietetic Association—now the Academy of
Nutrition and Dietetics—in the early 2000s as a structured model designed to standardise
nutrition care delivery and improve outcome monitoring across practice settings (Swan et al.,
2017). The development of the NCP represented a strategic effort to strengthen evidence-based
dietetic practice by embedding a systematic, stepwise approach to assessment, diagnosis,
intervention, and monitoring within a unified professional framework. Central to this initiative
was the creation of a standardised language (NCPT) to ensure consistency in documentation,
facilitate data aggregation, and enhance comparability of practice across institutions and

regions.

Building on the conceptual structure of the NCP, the BDA introduced the PNDP in 2006 as a
profession-specific framework tailored to the UK context. While closely aligned with the NCP
in its stepwise logic and emphasis on structured clinical reasoning, PNDP was adapted to reflect
UK regulatory standards, professional expectations, and healthcare system structures (BDA,
2021). The PNDP thus functions as a contextualised implementation of the broader NCP model,
preserving its core principles while embedding them within national governance and practice

environments.
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Over time, the NCP gained international recognition beyond the United States. In 2016, the
International Confederation of Dietetic Associations (ICDA) incorporated the NCP framework
into global competency standards for qualified nutritionists and dietitians, reinforcing its status
as an internationally endorsed model of structured nutrition care (International Confederation
of Dietetic Associations, 2016). This inclusion marked an important milestone in the global
diffusion of the NCP, signalling its relevance across diverse healthcare systems and cultural

contexts.

Similarly, in the United Kingdom, elements of the PNDP framework have been reflected within
professional proficiency standards overseen by the Health and Care Professions Council
(HCPC) since the late 2000s. The integration of structured care principles into regulatory
competency requirements underscores the institutionalisation of PNDP within professional
governance structures. Furthermore, the Academy of Nutrition and Dietetics’ Revised 2012
Standards of Practice and Standards of Professional Performance explicitly align professional
expectations with NCP implementation, reinforcing its normative status within clinical dietetics
(The Academy Quality Management Committee and Scope of Practice Subcommittee of the

Quality, Management Committee, 2013).

Collectively, these developments illustrate a progressive institutionalisation of structured
nutrition care models at national and international levels. The diffusion of NCP and PNDP
frameworks through professional associations, regulatory bodies, and competency standards
reflects a broader movement toward standardisation, accountability, and outcome-oriented
practice in dietetics. However, while policy-level endorsement and professional recognition are
well established, evidence regarding consistent operational implementation, particularly in
digitally integrated formats, remains uneven across settings. This divergence between formal
adoption and practical integration provides a critical context for examining contemporary

implementation dynamics.

2.3.2 Benefits of standardised language: PES statements, diagnosis,

interventions

The NCP and its associated standardised terminology (NCPT/IDNT) have been promoted
internationally as structured mechanisms for enhancing consistency, transparency, and quality
in dietetic documentation and clinical reasoning. By organising clinical encounters into clearly
defined stages—assessment, diagnosis, intervention, and monitoring and evaluation—the NCP
provides a systematic pathway through which evidence is translated into practice. Within this

structure, the use of standardised language serves not merely as a documentation tool but as a
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cognitive framework that shapes how nutrition problems are identified, articulated, and

addressed.

Across the reviewed studies, the NCP was most frequently discussed as a mechanism for
standardising documentation through implementation of its four steps and associated
terminology (Lovestam et al., 2017; Vinci et al., 2023). In particular, the formulation of
nutrition diagnoses using structured statements, commonly in the Problem—Aetiology—
Signs/Symptoms (PAS or PES) format, was highlighted as a critical component of professional
reasoning. The PES structure requires the practitioner to explicitly link a nutrition-related
problem to its underlying cause and to supporting clinical evidence. This structured articulation

reduces ambiguity, enhances clarity, and strengthens the logical coherence of care planning.

The diagnostic step is especially significant because it distinguishes dietetic reasoning from
medical diagnosis. A medical diagnosis identifies a disease or pathological condition, whereas
a nutrition diagnosis identifies a nutrition problem that the dietitian is responsible for

addressing. For example:
e Medical diagnosis: Type 2 Diabetes Mellitus.

o Nutrition diagnosis (PES statement): Excessive carbohydrate intake related to frequent
consumption of refined sugars and sweetened beverages as evidenced by dietary recall
showing intake exceeding recommended carbohydrate levels and elevated HbAlc

(8.2%).

In this example, the medical diagnosis describes the disease state, while the nutrition diagnosis
identifies a modifiable nutrition problem within the dietitian’s scope of practice. The PES
statement makes the causal reasoning explicit: the problem (excessive carbohydrate intake), the
aetiology (refined sugars and sweetened beverages), and the supporting evidence (dietary recall

and laboratory data).

This distinction reinforces professional accountability and clarifies the unique contribution of
dietitians within multidisciplinary teams. When nutrition diagnoses are documented in a
structured format, they become visible and measurable, supporting both continuity of care and
outcome evaluation. Structured diagnostic statements also facilitate interdisciplinary
communication by presenting concise, logically organised information that can be readily

interpreted by other healthcare professionals.

Beyond diagnosis, standardised terminology supports consistency in describing interventions
and monitoring indicators. By using agreed vocabulary to document nutrition education, dietary
modifications, supplementation strategies, or behavioural counselling approaches, variability
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in language is reduced. This standardisation enhances comparability across practitioners and
settings, enabling aggregation of data for audit and quality improvement purposes (Lovestam

etal., 2017; Vinci et al., 2023).

Importantly, the use of PES statements and structured language strengthens evidence-based
practice (EBP). The requirement to provide observable signs and measurable symptoms as
justification for a diagnosis compels practitioners to ground decisions in objective data rather
than assumption. Similarly, linking interventions directly to identified aetiologies ensures that
care plans are logically derived from assessment findings. In this way, standardised language

functions as a safeguard against fragmented or unsystematic decision-making.

However, while the conceptual benefits of PES statements and standardised terminology are
widely acknowledged, their practical application depends on adequate training, familiarity, and
supportive documentation systems. Without structured templates or digital prompts,
formulation of PES statements may be perceived as time-consuming or cognitively demanding,
particularly in high-volume clinical environments. Thus, the effectiveness of standardised

language is closely intertwined with workflow integration and technological support.

Overall, standardised terminology within the NCP/PNDP framework enhances -clarity,
diagnostic precision, professional accountability, and interdisciplinary visibility. It transforms
documentation from narrative description into structured clinical reasoning, thereby reinforcing
the scientific and evidence-informed foundation of dietetic practice. When embedded within
electronic health record (EHR) systems, PES statements offer additional advantages beyond
conceptual clarity. Digital templates that incorporate structured diagnostic fields can prompt
completion of the Problem, Aetiology, and Signs/Symptoms components, thereby reducing
omission errors and improving documentation completeness. Electronic systems also enable
standardised terminology to be coded, searchable, and retrievable for audit, quality
improvement, and research purposes (Swan et al., 2017). Studies examining electronic NCP
integration report that structured digital menus and preformatted diagnostic options enhance
usability, reduce variability in phrasing, and increase practitioner confidence in formulating
nutrition diagnoses (Lovestam et al., 2017; O'Sullivan, 2013). Furthermore, when PES
statements are electronically documented using consistent terminology, they facilitate
interdisciplinary communication by allowing other healthcare professionals to access clearly
defined nutrition problems within shared records, strengthening the visibility and accountability
of dietetic interventions (Vinci et al., 2023). In this way, digital documentation does not merely
store PES statements; it operationalises them as structured, analysable data elements within

broader healthcare systems.
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2.3.3 Introduction to the NCP and PNDP

The NCP was generally implemented more frequently and for longer periods than the NCPT,
suggesting that clinicians may adopt the broader process framework more readily than the full
terminology set (Lovestam, Steiber et al., 2019). Nevertheless, NCPT use was linked to more
efficient implementation compared with the broader NCP framework in some contexts, and
utilisation patterns varied by step, with Nutrition Diagnosis often emerging as the most actively
implemented NCPT component (Vinci et al., 2023). Importantly, stronger implementation was
consistently reported in settings where electronic health records could accommodate structured
NCP documentation, including templates and drop-down options for PAS statements,
indicating that digital infrastructure supports both feasibility and routine uptake (Lovestam et
al., 2017).

2.3.4 Challenges in implementation

Adoption and implementation were strongly shaped by professional and organisational
motivators. In the INIS study, a recommendation from an NDA was the most frequently
reported enabler of NCP implementation, followed by peer support and EHR availability.
However, the influence of NDA recommendations varied substantially between countries and
subgroups, implying that professional bodies’ readiness and local implementation capacity may
determine how effectively standardisation initiatives translate into routine practice (Lovestam,
Steiber et al., 2019; Vinci et al., 2023). In workplace-level qualitative evidence, implementation
was often triggered by managerial endorsement and reinforced when local leaders facilitated
discussion and skill-building, while implementation weakened when support structures were
disrupted (e.g., workforce changes). These findings align with the broader observation that
implementation is not solely an individual decision but reflects institutional readiness,
leadership, and the practical availability of tools that integrate standardised language into

everyday workflow (Kim & Baek, 2013; Lovestam et al., 2017).

Despite the widely recognised benefits, including improved documentation consistency,
enhanced interdisciplinary communication, and increased practitioner confidence,

implementation challenges persist across regions.

Time constraints were repeatedly identified as a primary barrier to adoption, even in contexts
where knowledge and confidence increased over time following education or exposure to
implementation initiatives. Similarly, inadequate training and limited knowledge were
commonly reported barriers, with some studies showing that formal exposure to the NCP
improved competence related to nutrition diagnosis identification and PAS writing, without

necessarily reducing the perceived time-intensity of the process (Kim & Baek, 2013).
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Qualitative findings further suggest that complexity is experienced most strongly when
standardised documentation is not embedded into clinical systems. In such contexts, EHR
adaptations incorporating PAS drop-down lists for NCP or IDNT appeared to act as a stronger

facilitator of implementation than peer support alone (O'Sullivan, 2013).

Overall, the evidence indicates that standardisation in dietetic practice is most sustainable when
supported by professional guidance, including endorsement from national dietetic associations
(NDAs), peer support, leadership reinforcement, and documentation systems designed to

integrate NCP components efficiently into routine practice.

2.4 Documentation Practices in Dietetics

2.4.1 Importance of documentation for quality care and continuity

Documentation is central to delivering high-quality nutrition care and ensuring continuity
across providers and settings. Across the literature, structured digital documentation
environments, particularly those supported by electronic health records (EHRs), have been
associated with improved documentation quality, higher practitioner confidence, and greater
workflow efficiency. In contrast, manual or unstructured documentation formats are more
frequently described as complex, inconsistent, and time-consuming, suggesting that
documentation environment and infrastructure may meaningfully shape the reliability and

usability of dietetic records in routine practice.

2.4.2 Variability in documentation practice across countries and settings

Documentation practice remains highly variable across countries and institutional contexts,
reflecting differences in professional endorsement, implementation strategies, and system
readiness. Multinational evidence demonstrated substantial divergence in awareness and uptake
of NCP/NCPT, with lower awareness and weaker implementation generally reported in settings
lacking strong infrastructural, educational, or professional support (Lovestam, Steiber et al.,
2019). Even where awareness was high, implementation differed by setting, with greater uptake
in inpatient environments than in public health contexts. National dietetic association
recommendations, peer support, and EHR availability have all been identified as important
facilitators, although their influence appears to vary between countries, suggesting that

endorsement alone may be insufficient without parallel infrastructural and educational support.

2.4.3 Current documentation tools (manual or electronic)

Current documentation tools in dietetics appear in both manual and electronically supported
formats, with adoption shaped by the extent to which systems can support structured recording.
Evidence from Sweden illustrates how workplace-level implementation conditions affect

documentation behaviour. Where EHR systems incorporated drop-down lists and preformatted
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PAS statement options, NCP/NCPT use aligned more easily with clinical workflow and became
more sustainable than in settings relying on individual motivation or informal support alone
(Lovestam et al., 2017; Lovestam, Steiber et al., 2019). Similarly, in Australia and the wider
Asia-Pacific region, survey-based findings indicated that although dietitians frequently
recognised the theoretical value of structured documentation for reasoning, communication,

and patient care, the perceived time burden remained (O'Sullivan et al., 2019).

Taken together, these findings suggest that documentation practices in dietetics are shaped not
only by professional knowledge or perceived usefulness, but also by structural feasibility,
training availability, peer and organisational reinforcement, and the capacity of electronic

systems to operationalise NCP/NCPT documentation in routine practice.

2.5 Digital Tools and e-Health in Nutrition Practice

Given the limited number of directly relevant digital implementation studies within dietetic
practice, evidence from adjacent healthcare professions was also considered to contextualise
the potential impact of electronic documentation systems. In nursing settings, electronic formats
have consistently demonstrated improvements in documentation completeness, clarity, and care
planning quality compared with paper-based records. For example, Jin et al. (2021) and Wang
et al. (2013) reported significantly higher completeness and comprehensiveness scores for
electronic documentation relative to manual formats, with nurses documenting more
consistently when structured digital templates were available. Similarly, Ammenwerth et al.
(2001) found that computer-based nursing documentation improved the overall quality and

clarity of care plans, despite a modest increase in time investment due to more detailed entries.

Additional evidence from clinical monitoring tools further supports the benefits of digital
systems. Tomasi et al. (2020) observed fewer scoring errors and improved decision-making
accuracy when using an electronic version of the Bedside Paediatric Early Warning System
compared with paper charts. Likewise, Snowdon et al. (2015) reported fewer skipped items and
improved completion rates when comparing electronic and traditional formats of the Montreal
Cognitive Assessment, suggesting that structured digital design may enhance data reliability

and user guidance.

Although these studies originate outside nutrition and dietetics, their findings are conceptually
relevant. They suggest that electronic documentation systems may promote greater
standardisation, accuracy, and consistency in clinical recording, all of which align closely with
the objectives of the NCP framework. As such, these cross-disciplinary findings provide
supportive evidence for the potential value of software-based NCP implementation in dietetic

practice.
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2.6 Impact of Digital Tools on Workflow, Accuracy, and Efficiency

Across international studies, the availability of electronic health record (EHR) systems capable
of integrating the NCP has been associated with higher implementation rates, improved
documentation quality, enhanced practitioner confidence, and greater workflow efficiency
(O’Sullivan, 2013; Lovestam et al., 2020). Digital systems that embed structured assessment
fields, diagnosis templates, and standardised terminology reduce reliance on free-text narrative

entries and promote more consistent application of the NCP framework.

From a workflow perspective, electronic documentation can streamline the sequencing of
clinical tasks by guiding practitioners through predefined steps aligned with PNDP/NCP logic.
When assessment data fields, diagnostic statements, and monitoring indicators are integrated
within a single interface, cognitive load may be reduced and documentation may become more
structured and less fragmented. Studies examining NCP integration into electronic systems
report improved perceived efficiency, particularly when templates are aligned with clinical
reasoning pathways (O'Sullivan, 2013). Conversely, poorly designed systems may increase

time burden, highlighting the importance of usability and workflow compatibility.

With regard to documentation accuracy and completeness, evidence from adjacent healthcare
professions—particularly nursing—provides robust support for electronic documentation
systems. Systematic reviews in nursing have demonstrated that electronic documentation
improves legibility, reduces omission errors, enhances completeness of clinical records, and
supports more accurate care planning (Wang et al., 2011; Kelley et al., 2011). Electronic
systems that use structured fields and standardised terminology decrease ambiguity and
variation in documentation, thereby improving reliability of recorded data. These findings are
transferable to dietetics, where clarity of nutrition diagnoses and intervention rationales is

essential for continuity of care and interdisciplinary collaboration.

Electronic systems also facilitate data retrieval and audit functionality. Structured digital
documentation enables aggregation of coded entries, allowing institutions to evaluate adherence
to guidelines, identify practice variation, and monitor outcome trends. This capacity is
particularly relevant in the context of implementation science, where fidelity to structured
frameworks such as the NCP must be measurable rather than assumed (D’ Amore et al., 2021).
Without electronic integration, systematic audit of documentation quality becomes labour-

intensive and inconsistent.

Efficiency gains associated with digital tools extend beyond time savings. Electronic
integration can reduce duplication of data entry, minimise transcription errors, and support

interoperability across multidisciplinary teams. When nutrition documentation is visible within
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shared health records, it enhances professional visibility and strengthens the dietitian’s role in
coordinated care pathways (Swan et al., 2017). Moreover, standardised electronic entries can

support secondary uses of data, including research, service evaluation, and policy planning.

However, the impact of digital tools is not universally positive and depends heavily on system
design, training, and organisational support. Research indicates that insufficient training, poorly
adapted templates, and lack of workflow alignment may negate potential efficiency benefits
(O'Sullivan, 2013). Therefore, the effectiveness of electronic NCP implementation is contingent

upon both technological infrastructure and practitioner acceptance.

Collectively, the literature supports the integration of an electronic NCP/PNDP model that
combines structured documentation logic with flexibility to accommodate diverse clinical
scenarios. Digital tools that embed standardised terminology while remaining adaptable to
workflow demands may enhance accuracy, transparency, and efficiency, provided they are

contextually tailored and supported by adequate training and governance mechanisms.

2.6.1 Barriers to Adoption (Cost, Digital Literacy, and Resistance to Change)
Barriers to the adoption of PNDP/NCP frameworks and associated electronic documentation
tools are consistently described in the literature as predominantly practical and organisational
rather than conceptual. That is, resistance rarely stems from disagreement with the theoretical
value of structured nutrition care, but rather from the perceived effort, time burden, and
workflow disruption associated with implementation. Across diverse international settings, the
most frequently reported constraint is the additional time required to complete structured
documentation, particularly during early stages of adoption when practitioners are still
developing fluency with standardised terminology and Problem—Aetiology—Signs/Symptoms
(PAS) diagnostic statements (Kim & Baek, 2013; Lovestam, Vivanti et al., 2019; Vivanti et al.,
2018).

At the individual practitioner level, insufficient training and limited familiarity with structured
diagnostic language can create uncertainty and reduce confidence in applying the framework
consistently. Even when dietitians express positive attitudes toward the NCP conceptually, a
lack of practical competence in formulating nutrition diagnoses or linking assessment data to
measurable outcomes may hinder routine integration (Lovestam, Vivanti et al., 2019). This gap
between theoretical endorsement and operational fluency highlights the importance of
structured education and ongoing professional development in sustaining implementation

efforts.

Organisational factors further influence adoption dynamics. Studies demonstrate that

managerial endorsement, peer reinforcement, and protected time for documentation
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significantly shape implementation outcomes (Lovestam et al., 2017; Vinci et al., 2023). In
environments where leadership does not actively support structured documentation, or where
productivity pressures prioritise patient volume over documentation quality, practitioners may
revert to established habits perceived as more efficient. Resistance to change in such contexts
is often less about disagreement with the framework and more about perceived incompatibility
with existing routines. Moreover, when the added value of structured documentation is not
clearly communicated or visibly linked to improved outcomes, motivation to adopt new

practices may diminish.

Digital implementation introduces additional layers of complexity. Financial constraints related
to software development, system integration, and maintenance may limit institutional
willingness to invest in specialised nutrition documentation tools. Infrastructure limitations—
such as lack of interoperability with existing EHR systems, restricted access to devices, or
limited technical support—can reduce feasibility and increase frustration among users
(O'Sullivan, 2013; Vinci et al., 2023). In some settings, dietitians report restricted permissions
within electronic systems compared to other healthcare professionals, further constraining their

ability to document comprehensively.

Digital literacy also plays a significant role. Variability in technological competence,
particularly among practitioners trained in predominantly paper-based systems, can exacerbate
resistance during early transition phases. Workflow disruption during system implementation—
characterised by slower documentation speed, navigation difficulties, and template
unfamiliarity—may temporarily reduce perceived efficiency and reinforce scepticism
(O'Sullivan, 2013). Without structured onboarding, technical support, and iterative system

refinement, such initial challenges can undermine long-term adoption.

Importantly, the literature suggests that adoption becomes more sustainable when barriers are
addressed through coordinated strategies that reduce effort and uncertainty. Comprehensive
training programmes, leadership engagement, peer mentorship, and the integration of user-
friendly EHR templates aligned with PNDP/NCP logic significantly improve uptake and long-
term adherence (Lovestam, Vivanti et al., 2019; O'Sullivan, 2013). When electronic systems
are designed to mirror clinical reasoning pathways rather than impose rigid administrative
demands, practitioners are more likely to perceive added value and integrate structured

documentation into routine practice.

Overall, the evidence indicates that resistance to PNDP/NCP adoption is rarely ideological;
instead, it reflects the interaction between workload pressures, technological infrastructure,

professional culture, and organisational governance. Sustainable implementation therefore
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requires not only conceptual endorsement of structured care models, but also systemic

alignment of training, digital functionality, leadership support, and workflow integration.

2.7 Usability and Acceptance of Digital Tools

2.7.1 User perceptions: usability, perceived usefulness, intention to use

The usability and acceptance of digital tools for NCP documentation were primarily reflected
through user-reported perceptions, implementation drivers, and reported barriers and enablers
relating to electronic integration. Across the included studies, perceived usefulness and
intention to use were indirectly captured through reported benefits such as documentation
standardisation, improved workflow efficiency, improved communication, as well as through
adoption patterns associated with access to electronic health records (EHRs), organisational

endorsement, and peer support.

Evidence from multinational implementation work (Lovestam, Steiber et al., 2019; Vinci et al.,
2023) suggests that acceptance of NCP/NCPT is strongly influenced by facilitating
infrastructure and social-professional reinforcement. In the INIS survey, the availability of
EHRSs was reported as a key enabler (55%), alongside peer support (63%) and recommendations
from national dietetic associations (69%). These findings indicate that perceived usefulness and
feasibility of adoption are closely tied to whether electronic systems support structured
documentation. Similarly, in the Swiss re-analysis (Vinci et al., 2023), awareness was almost
universal (99%), and frequent use was reported by most participants (72%), with peer support
and national association influence again emerging as the strongest enabling factors.
Importantly, access to EHRs differed substantially between language groups (81% German vs
44% French; p < 0.001), supporting the view that usability and acceptance are partially
contingent on practical access to and compatibility of digital documentation systems. Across
both studies, time constraints and inadequate training/knowledge remained prominent barriers,

consistent with reduced behavioural intention when the perceived effort required remains high.

More explicitly usability-oriented insights were drawn from national and institutional tool
evaluation studies. Vivanti et al. (2018) demonstrated that while knowledge, familiarity, and
confidence improved over time, perceived burden did not, with the time-consuming nature of
NCP/NCPT remaining the strongest disabling factor across both data collection points. This
persistence suggests that acceptance may remain limited when usability and efficiency are not
sufficiently improved at the point of use. In parallel, O’Sullivan et al. (2019) reported that
although most participants considered the NCP applicable to their practice (81.7%), fewer
reported current use (65.1%), and a proportion still characterised implementation as

inconvenient (19.6%). Resistance was strongly linked to lack of training or support and
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insufficient time, again aligning with acceptance patterns typically observed where perceived

effort outweighs perceived benefit.

Qualitative case studies on workforce readiness further support the central role of system
usability and workflow integration. In Sweden, Lovestam et al. (2017) documented that
implementation became more feasible when the EHR could be modified to accommodate NCP-
related terminology, particularly through drop-down lists and preformatted PES statements,
features that dietitians reported as practically helpful. In Case B, despite peer support and
leadership, resistance persisted until the EHR system was updated to include drop-down PES
options, suggesting that integration into routine workflow may be a stronger facilitator of
acceptance than peer influence alone. Conversely, the solitary practitioner in Case C reported
that the inability to format the EHR, combined with lack of peer support and limited resources,

reinforced continued use of traditional documentation due to speed and convenience.

2.7.2 Case studies on tool testing and user evaluation in dietetic contexts

Tool testing and direct user evaluation were most clearly represented in O'Sullivan (2013), who
developed and evaluated an electronic NCP/NCPT prototype. The prototype incorporated
structured menus, ready-to-select diagnoses, and intervention options, although follow-up
documentation was not fully functional due to budget constraints. Evaluation methods included
questionnaires, pre—post testing (n = 12), and a focus group (n = 7). Participants identified
benefits linked to standardisation (83%) and a systematic approach (75%), while the strongest
barrier was lack of education and training (86%), with the remainder emphasising time burden
(14%). Importantly, participants consistently preferred the electronic format over paper due to
ease of use, retrospective accessibility, integration with EHR systems, and time efficiency.
Confidence in using the NCP increased by 17% after prototype use, and participants also
described the tool’s potential training value through step-by-step guidance that supported
clinical reasoning. Overall, most participants reported being more likely to adopt electronic

documentation.

Finally, regional case studies highlight how acceptance may vary depending on local training
exposure and perceived practicality. Kim & Baek (2013) showed high awareness and training
exposure among Korean hospital managers, yet many still rated knowledge as moderate or poor,
and perceived insufficient knowledge as a barrier to implementation even in settings already
adopting NCP. In contrast, Alkhaldy et al. (2020) reported high awareness among Saudi
dietitians despite limited formal training, with many participants self-rating as competent users
and reporting widespread NCP use. Notably, participants did not broadly describe NCP as time-

consuming; instead, barriers were workforce size, experience/knowledge, and workflow
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disruption—suggesting that where usability is perceived as manageable, intention to use may

remain high even in the absence of extensive formal training.

Collectively, these findings indicate that acceptance of digital NCP tools is shaped by perceived
usefulness (standardisation, improved workflow, accessibility), perceived ease of use (drop-
down lists, integration into EHRs, structured menus), and supporting conditions such as
training, peer or association endorsement, and infrastructure. Across studies, usability barriers
were consistently linked to time demands and training deficits, whereas acceptance increased
when electronic systems reduced documentation effort and aligned with routine clinical

workflows.

2.8 The Cypriot Context

2.8.1 Status of Dietetic Practice in Cyprus and National Initiatives

Despite the growing international body of evidence supporting structured documentation
frameworks and electronic integration of the NCP, there remains a marked paucity of empirical
research examining implementation within the Cypriot healthcare system. Cyprus represents a
small, mixed public—private health system that has undergone substantial structural reform in
recent years, particularly through the phased implementation of the General Health System
(GHS/TEXY). Although this reform has introduced a unified electronic health record (EHR)
platform intended to standardise healthcare delivery across the country, structured nutrition
documentation within this system remains limited in scope and largely dependent on manual or
locally adapted approaches. Consequently, understanding implementation within this specific
regulatory, infrastructural, and professional environment is essential before extrapolating

international findings derived from larger or more digitally mature systems.

From 2025 onwards, the profession of dietetics in Cyprus is formally protected under Law
31(I)/96, with additional proficiency standards defined by the national regulatory authority, the
Cyprus Council for the Registration of Food Scientists, Technologists and Dietitians
(CyRBFSTD), and aligned with the European Professional Qualifications Directive
2005/36/EC (CYQAA, 2025; Ministry of Energy, 2020). This legislative framework establishes
dietetics as a regulated healthcare profession, reinforcing accountability, professional
autonomy, and alignment with European standards of competency and training. Dietitians may
operate independently in private practice or within the national health system (GHS), providing
services to both inpatients and outpatients across public and contracted private healthcare

settings.

Current demographic data from Cyprus Dietetic and Nutrition Association (CyDNA)
registrations reflect a substantial and geographically distributed professional base. The registry
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includes 321 clinical dietitians, 271 dietitians, 11 sports dietitians, 40 nutritionists, and 107
students, with average ages ranging from 27 years (students) to 37 years (dietitians). It is noted
that some students registered as clinical dietitians are additionally listed under the dietitian
category, suggesting overlapping registration pathways during professional transition. Within
the GHS framework, the distribution of registered dietitians across districts indicates both
clustering and nationwide coverage, with the highest concentration in Nicosia (146), followed
by Limassol (87), Larnaca (48), Paphos (31), and Famagusta (16), totalling 322 registered
professionals within the public system. This distribution highlights the presence of an
established but relatively small workforce, operating within a nationally standardised yet

evolving digital infrastructure.

While international findings provide valuable insight into facilitators and barriers influencing
NCP implementation—such as national association endorsement, peer support, and EHR
integration (D’ Amore et al., 2021; Swan et al., 2017), little is known about how such dynamics
operate within small Mediterranean health systems such as Cyprus. Unlike countries where
NCP/NCPT implementation has been formally embedded into electronic systems or explicitly
mandated by national professional bodies, Cyprus has only recently completed large-scale
health system reform through the introduction of the GHS. The digital infrastructure of the GHS
remains under progressive development, and current functionality provides limited structured
templates specific to nutrition documentation (OAY, 2020). As a result, dietitians’
documentation practices may vary considerably, depending on institutional support, individual

initiative, or local adaptations.

Importantly, no published studies to date have systematically examined dietitians’ use of the
Process for Nutrition and Dietetic Practice (PNDP), standardised language systems, or digital
documentation tools within the Cypriot context. This absence of empirical data represents a
critical gap in the literature. Given that digital systems are recognised as enabling structured
clinical reasoning, interprofessional communication, and measurable outcome reporting
(D’Amore et al., 2021; Swan et al., 2017), the lack of context-specific evidence limits both

policy development and professional standardisation efforts at national level.

At the regulatory level, documentation-related requirements for nutrition and dietetic
professionals (NDPs) operating within the GHS have begun to formalise expectations around
record-keeping. Anthropometric data recording is explicitly mandated in patients’ health
records, as specified in the GHS announcement published in July 2023 (Appendix I: GHS
announcement ID 072023AHCP00330), which outlines structural requirements for
documentation through the national platform. Furthermore, an earlier GHS announcement
(Appendix II: GHS announcement ID DIET20220201), published in February 2022 and
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accessible via the CyDNA platform, requires that any GHS-affiliated NDP seeking approval to
exceed the maximum permitted number of annual patient visits must complete and submit a
structured document in which PNDP components are included. These directives signal a
gradual institutional alignment toward structured documentation frameworks, even in the

absence of a fully integrated digital PNDP tool.

However, the practical translation of these mandates into routine clinical behaviour remains
unclear. Although the present study’s questionnaire does not specify the proportion of
participants affiliated with the GHS, preliminary findings suggesting that some NDPs may
perceive anthropometric data collection as independent, optional, or clinically peripheral is
noteworthy. Such perceptions are inconsistent with nationally mandated documentation
requirements and diverge from international practice standards, where anthropometric
assessment is routinely embedded within structured clinical documentation frameworks and job
role specifications (Dietetic assistant practitioner - job announcement, 2024). While
anthropometric assessment may indeed be clinically inappropriate or technically challenging in
certain cases—such as acute illness, limb amputation, or severe oedema—these exceptions
require explicit documentation within a structured format to ensure continuity, clarity, and

professional accountability (Casadei & Kiel, 2025).

Taken together, the Cypriot context presents a paradox: a legally regulated profession operating
within a nationally digitised health system, yet lacking a validated, standardised electronic
framework for structured nutrition documentation. This misalignment between regulatory
expectations, digital infrastructure, and practical implementation underscores the need for
empirical investigation. Evaluating the current state of documentation practice, professional
perceptions, and the feasibility of a context-adapted electronic PNDP tool is therefore essential
to inform policy development, professional training, and future digital integration strategies

within Cyprus.

2.8.2 Gaps in PNDP Use, Training, and Digital Infrastructure

At present, there are no validated, standardised electronic tools specifically designed for
nutrition care documentation within the Cypriot healthcare system. Although clinical dietitians
operating within the General Health System (GHS/I'EXY) are required to produce structured
patient notes within the national electronic platform, their access to patient data and
documentation functionality remains comparatively limited in relation to other healthcare
professionals. The electronic system provides restricted structured fields for nutrition

documentation, and does not incorporate a fully integrated PNDP-based framework. As a result,
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dietitians often rely on hybrid approaches that combine mandatory digital entry with

supplementary manual or locally adapted documentation methods.

This structural limitation has broader implications beyond documentation mechanics.
Restricted digital integration may reduce the visibility of dietitians’ clinical reasoning, obscure
the measurable contribution of nutrition interventions to patient outcomes, and limit
interprofessional recognition of dietetic expertise. In health systems where structured
documentation is digitally embedded, nutrition diagnoses, interventions, and outcomes can be
systematically recorded, retrieved, and audited. In contrast, where structured PNDP
functionality is absent, documentation may become fragmented, narrative-based, or

inconsistent, thereby constraining data-driven evaluation and interdisciplinary transparency.

In addition to technological constraints, training and competency evaluation mechanisms
related to structured documentation appear limited at national level. While dietetic education
aligns with European professional qualification standards (CYQAA, 2025; Ministry of Energy,
2020), there is currently no formalised, nationally standardised audit system specifically
assessing PNDP implementation fidelity, documentation quality, or structured language use
within the GHS. This gap may result in variability across practitioners and institutions,
particularly in the absence of routine monitoring, benchmarking, or structured feedback

mechanisms.

Furthermore, current audit structures within the GHS primarily prioritise financial governance,
service utilisation, and regulatory compliance. Although these measures are essential for system
sustainability, the systematic collection and analysis of quality-of-care indicators specific to
dietetic practice remain limited. The absence of routine competency assessment, structured
quality metrics, or dedicated compliance monitoring teams for guideline implementation may
inadvertently allow flexibility in documentation practices, leading to potential inconsistency in

the application of structured frameworks such as PNDP.

Taken together, the Cypriot context reflects a multi-layered implementation gap: regulatory
recognition of the profession exists; digital infrastructure is operational but incomplete; and
quality governance mechanisms do not yet fully incorporate structured documentation metrics.
This misalignment between professional standards, digital capability, and quality monitoring
underscores the need for empirical evaluation of documentation practices and the feasibility of

structured electronic tools tailored to the national context.
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2.8.3 Relevance of Standardisation and Digital Documentation to the Local

Context

The limited systematic collection of dietetic quality-of-care data within the Cypriot health
system highlights the strategic importance of standardised documentation approaches capable
of generating structured, comparable, and auditable information. In healthcare environments
undergoing digital transition, structured documentation frameworks serve not only as clinical
reasoning tools but also as instruments of accountability, performance evaluation, and service

optimisation.

Recent policy discussions within Cyprus have increasingly emphasised the introduction of
quality criteria linked to compensation structures and the broader adoption of clinical
management guidelines across healthcare professions (Theodorou et al., 2025). These
developments signal a shift toward performance-based governance and outcome-oriented
healthcare delivery. Within such a framework, the absence of structured nutrition
documentation systems may limit the ability of dietitians to demonstrate measurable

contribution to patient management, cost-effectiveness, and quality improvement.

Standardisation through PNDP and associated structured terminology offers a mechanism to
address this gap. By embedding consistent documentation pathways within digital systems, it

becomes possible to:
e Monitor adherence to evidence-based nutrition interventions
o Facilitate benchmarking across districts or institutions
e Support interdisciplinary communication
o Enable aggregation of anonymised outcome data for audit and research purposes

In small health systems such as Cyprus, where workforce size is relatively limited and digital
infrastructure is centrally coordinated, the implementation of a validated electronic PNDP tool
may offer disproportionate systemic benefit. Structured digital documentation could enhance
transparency, strengthen professional visibility, and align dietetic services with emerging

national quality governance frameworks.

Moreover, as compensation models and clinical management guidelines increasingly
incorporate quality indicators (Theodorou et al., 2025), structured documentation becomes not
merely a professional preference but a strategic necessity. Without consistent and digitally
integrated frameworks, it becomes difficult to objectively evaluate service quality, identify gaps

in practice, or support continuous professional development initiatives.
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Therefore, within the Cypriot context, standardisation and digital documentation are not solely
matters of administrative efficiency; they represent foundational components of professional
maturation, health system accountability, and sustainable integration of dietetic services within

a digitally evolving healthcare environment.

2.9 Research Gaps and Rationale for This Study

2.9.1 Summary of Unresolved Issues in the Literature

The international literature demonstrates growing support for structured documentation
frameworks such as the NCP and associated terminology systems. Across studies, the
availability of electronic health record (EHR) systems capable of accommodating the NCP has
been consistently associated with higher implementation rates, improved documentation
quality, greater practitioner confidence, and enhanced workflow efficiency. In contrast,
handwritten or unstructured documentation formats are frequently described as complex, time-
consuming, and difficult to audit. Commonly reported barriers include limited training,
insufficient time, technological constraints, and workflow incompatibility, whereas enablers
include national association endorsement, peer collaboration, leadership support, and EHR

integration.

Despite this growing body of evidence, several unresolved issues remain. Much of the existing
research is methodologically limited. Most studies use cross-sectional survey designs and rely
on self-reported perceptions of implementation rather than objective measures of

documentation behaviour.

Relatively few investigations incorporate mixed-method designs capable of examining both
measurable implementation patterns and experiential dimensions of adoption. Longitudinal and

evaluative studies also remain limited.

Second, the literature has not consistently examined documentation format as an
implementation variable in its own right. Although electronic systems are frequently described
as facilitating adoption, the mechanisms through which documentation environment influences
usability, reasoning processes, workflow integration, and sustained implementation remain
insufficiently explored. As a result, the literature offers useful descriptive insight, but limited
explanatory depth regarding the conditions under which structured documentation becomes

practically sustainable.

Third, implementation research in dietetics remains only loosely connected to broader
implementation science perspectives. Although barriers and enablers are commonly reported,

they are often presented descriptively rather than interpreted through structured models of
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organisational change, digital adoption, or professional behaviour. Consequently, the
interaction between technological infrastructure, organisational readiness, leadership support,

and practitioner engagement remains under-theorised.

Taken together, these limitations indicate that the field still requires methodologically stronger
and more conceptually integrated research capable of examining structured nutrition
documentation not only as a professional standard, but also as an implementation process

shaped by documentation environment, organisational context, and user experience.

2.9.2 Lack of Validated Digital PNDP Tools Tailored to Local Practice

A significant contextual gap exists in relation to Cyprus. There are currently no validated digital
tools specifically designed to operationalise the PNDP framework within the Cypriot healthcare
system. Although a national electronic health record system is established under the General
Health System (GHS), nutrition documentation within this environment remains only partially

structured and does not incorporate a fully integrated PNDP-based workflow.

While dietitians are able to store information as written clinical or personal notes,
documentation is typically entered into unrestricted text fields without predefined PNDP-
aligned structure. There is no embedded template that systematically guides practitioners
through assessment, diagnosis, intervention, and monitoring steps. Although guidance from the
Cyprus Dietetic and Nutrition Association (CyDNA) provides recommendations regarding
documentation format, adherence remains highly variable across practitioners and institutions,

depending on local routines, individual preferences, and the extent of institutional support.

This absence of a structured electronic PNDP tool creates several implications. First, variability
in documentation format may limit consistency and comparability of care. Second, free-text
documentation reduces the potential for data aggregation, audit, and quality monitoring. Third,
the lack of integrated diagnostic prompts may weaken explicit articulation of clinical reasoning
pathways. More broadly, the absence of a validated and contextually adapted digital tool limits
opportunities to examine how structured digital support may influence implementation
experience within local practice conditions. This, in turn, restricts the capacity to monitor
implementation quality, benchmark practice, and demonstrate the contribution of dietetic care

within a digitally evolving health service.

Therefore, the Cypriot context represents not merely a geographical gap in the literature but a
structural implementation gap, where professional standards exist without corresponding digital
operationalisation. This gap provides a direct rationale for developing and evaluating a

contextually adapted electronic PNDP tool.
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2.9.3. Need for Studies Assessing Clinical Usability and Professional

Perceptions

Although PNDP is increasingly referenced in professional standards and regulatory
frameworks, empirical research directly evaluating its implementation and experiential use
remains limited. Much of the existing evidence derives from studies of the closely aligned NCP
and NCPT, rather than PNDP specifically. Furthermore, studies frequently rely on self-reported
attitudes or perceived barriers without systematically examining usability dimensions such as

cognitive load, workflow integration, interface clarity, and time efficiency.

Evidence suggests that adoption is strongly influenced by usability factors, including perceived
time burden, alignment with routine workflow, adequacy of training, and clarity of diagnostic
structures. Professional perceptions of usefulness and feasibility vary significantly across
settings and are often shaped by organisational support and technological maturity rather than

conceptual acceptance of structured care alone.
However, few studies have examined:

e How practitioners experience structured documentation in contexts where digital

support is absent, partial, or newly introduced.

o Whether digital tools support or constrain the visibility and practical expression of

clinical reasoning.
o How usability influences long-term sustainability of implementation.

e How small health systems without mature digital templates adapt structured

frameworks.

In contexts such as Cyprus, where structured digital tools are not yet available or validated,
these questions become particularly relevant. Applied research assessing real-world usability,
professional perceptions, and implementation feasibility is therefore necessary to bridge the gap
between theoretical endorsement of structured frameworks and practical integration into daily

clinical workflow.

The present study addresses these gaps by (1) examining current documentation practices and
perceptions within the Cypriot context, with particular focus on PNDP, (2) developing and
evaluating a contextually adapted electronic PNDP tool, and (3) examining usability- and
implementation-relevant perceptions through a mixed-method approach within a small,
digitally evolving health system. In doing so, it contributes both empirical and applied insight

to the implementation science of structured nutrition documentation.
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To synthesise the preceding discussion, Table 2.2 summarises the key research gaps identified

in the literature and their relevance to the present study.

Table 2.2: Synthesised framework of key research gaps underpinning the present study.

Gap domain

Conceptual gap

Methodological
gap

Usability  and

implementation

gap

Cyprus-specific
contextual gap

Main gap identified in

the literature

Documentation format

has not been
consistently examined
as an implementation
variable in its own

right.

Much of the literature
is cross-sectional,
descriptive, and based
on self-reported
perceptions, with
limited mixed-method

or evaluative research.

Few studies examine
how workflow fit,
usability, training, and
digital support shape
sustained adoption of
structured

documentation.

No
electronic PNDP tool

validated

and very limited
empirical evidence on
structured

documentation

Why it matters

Limits understanding of

how manual versus
electronic formats
influence reasoning,
consistency, and

implementation fidelity.

Restricts causal

inference and weakens
understanding of
implementation in real-

world settings.

A framework may be
conceptually valued but
remain difficult to apply

in routine practice.

Creates a local
implementation gap
between  professional
standards and digital

operationalisation.
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How the present

study responds

Examines the role of
documentation
format in structured
nutrition
documentation and
explores the value of

an electronic PNDP

format.

Uses a  mixed-
method approach to
examine
documentation
practices,

perceptions, and tool

evaluation.

Investigates barriers,

facilitators, and
usability-relevant
perceptions, and

evaluates a context-

adapted  electronic
PNDP tool.
Provides Cyprus-

specific evidence and
develops a context-
adapted  electronic

PNDP tool tailored to



practices within local practice

Cyprus. conditions.

2.10 Conclusion

This chapter critically examined the international implementation of the NCP and related
documentation frameworks across a range of documentation environments, including manual,
unstructured, and electronically supported formats. Through a PRISMA-guided systematic
review and narrative synthesis, the literature demonstrates that electronic integration of
structured nutrition documentation is generally associated with improved documentation
quality, enhanced practitioner confidence, increased auditability, and greater workflow
efficiency. In contrast, manual or unstructured documentation formats are frequently described

as time-intensive, inconsistent, and difficult to monitor systematically.

However, despite widespread conceptual endorsement of structured nutrition care, several
unresolved issues persist. The literature has not consistently examined how documentation
environment and digital support may shape implementation fidelity, usability, and clinical
reasoning in practice. Methodologically, the evidence base remains dominated by cross-
sectional survey designs, with limited mixed-method evaluations and few studies involving the
development and empirical validation of contextually adapted digital tools. Furthermore, the
integration of implementation science frameworks remains underdeveloped, resulting in
insufficient understanding of how organisational context, digital infrastructure, professional

identity, and workflow dynamics interact to influence sustainable adoption.

Within the Cypriot context, these gaps are particularly salient. Although the dietetic profession
is legally regulated and embedded within a national electronic health system, structured PNDP-
based documentation is not digitally operationalised through validated templates. Existing audit
mechanisms primarily address financial and regulatory compliance, while systematic
measurement of documentation quality and clinical reasoning processes remains limited.
Recent policy developments, including the introduction of quality criteria linked to
compensation and the adoption of clinical management guidelines, further emphasise the
growing importance of structured, auditable documentation practices in the local healthcare
environment. Taken together, the literature underscores a critical need for context-sensitive
research that examines how documentation systems and digital support influence
implementation experience, structured digital tools within evolving healthcare systems.
Addressing these gaps requires a research design capable of integrating quantitative assessment

of implementation patterns with qualitative exploration of practitioner experience. Accordingly,
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the following chapter outlines the methodological framework adopted in this study, detailing
the research design, sampling strategy, instrument development, validation procedures, and
analytic approach used to examine current documentation practices, professional perceptions,
and the development and evaluation of a context-adapted electronic PNDP tool within the

Cypriot healthcare context.
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CHAPTER 3 PHILOSOPHY, METHODOLOGY AND
METHODS
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3.0 Introduction

The preceding chapter demonstrated substantial international variation in the implementation
of structured nutrition documentation frameworks, particularly in relation to manual and
electronic formats. While the theoretical and professional benefits of standardised processes
such as the PNDP/NCP are consistently described across settings, including improved
documentation clarity, enhanced clinical reasoning, and strengthened interdisciplinary
communication, their practical integration remains uneven. Evidence suggests that
sustainability and long-term adherence are more frequently achieved when structured
documentation is embedded within electronic systems. However, contextual, organisational,

and usability factors significantly influence implementation outcomes.

In the Cypriot context, no validated electronic PNDP tool currently exists, and structured
documentation practices vary across practitioners and institutions. Given the legal regulation of
the profession, the nationwide implementation of the General Health System (GHS), and
emerging policy emphasis on quality indicators, empirical investigation of documentation

format, usability, and professional perceptions is both timely and necessary.

This study therefore aimed to examine the implementation of PNDP-based documentation
among nutrition and dietetic professionals practising in Cyprus, whether affiliated with the GHS
or operating independently, and to use these findings to inform the development and refinement
of a context-appropriate electronic PNDP tool. Including practitioners across sectors enabled a
comprehensive assessment of documentation practices within the national professional
landscape and ensured that the study captured the variability in documentation habits, workflow

constraints, and digital infrastructure across settings.

Methodologically, the study was implemented in sequential stages. In the first stage, an online
questionnaire (Appendix III) was administered to describe current documentation practices,
perceived challenges, and attitudes toward structured documentation, generating an empirical
baseline of implementation conditions in Cyprus. These findings were then used formatively to
guide the second stage the development of the electronic PNDP tool (e-AAA®). Tool
development translated the PNDP into a structured digital workflow in Greek, with design
decisions explicitly shaped by the needs and constraints highlighted in the initial survey (e.g.,

emphasis on usability, workflow fit, and reduction of free-text burden).

In the third stage, the prototype tool underwent expert validation via an online validation
questionnaire (Appendix IV), designed to obtain structured appraisal and actionable feedback
on the tool’s content and presentation. Training and orientation elements were embedded within

the validation process to support informed judgement; experts were provided with explanatory
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material and exposure to the tool to understand its structure, intended workflow, and key
functions before completing the evaluation. The validation instrument collected quantitative
ratings and qualitative feedback focusing on core criteria relevant to early-stage tool validation
(relevance, clarity, and simplicity), alongside usability-related reflections through open-ended
input fields. Findings from this expert review were used iteratively: recurrent recommendations
and identified gaps were prioritised and incorporated into revisions to improve the tool’s
content completeness, terminology, interface readability, and perceived feasibility for routine

practice.

The final stage of the study culminated in the production of the refined, final version of e-
AAA®. This final prototype reflects a structured development pathway in which baseline
practice data informed tool design, expert validation, with embedded training components,
supported systematic appraisal, and iterative changes were implemented to strengthen
contextual fit, conceptual fidelity to PNDP, and usability for potential adoption within the

Cypriot healthcare environment, such as the GHS.

Building on the conceptual, methodological, and contextual gaps identified in Chapter 2, this
chapter outlines the research design adopted to investigate documentation practices and
perceptions, and to support the development and evaluation of a context-appropriate electronic
PNDP tool within a real-world healthcare environment. The methodological approach
integrates quantitative and qualitative components to capture both measurable implementation

patterns and experiential dimensions of digital documentation adoption.

3.0.1 Research Philosophy

This study adopts a pragmatic research philosophy, integrating both constructivist and positivist
paradigms. This duality allows the combination of measurable data and subjective experiences,
fitting the study's mixed-methods design. Pragmatism is particularly suited to research
questions that seek practical solutions to real-world problems, as it prioritises the research
question over strict adherence to a single philosophical tradition. Rather than assuming that
knowledge is exclusively objective or purely socially constructed, pragmatism acknowledges

that different types of evidence may be required to address complex applied problems.

From a positivist perspective, this study recognises that aspects of PNDP implementation—
such as documentation format, usability ratings, and adoption patterns—can be measured,
compared, and statistically analysed. Quantitative data allow examination of relationships
between variables, including documentation format (manual versus software-based), perceived

efficiency, and professional confidence. This aligns with a post-positivist ontological stance
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that assumes an external reality exists but can only be understood imperfectly through

systematic measurement.

Simultaneously, the study incorporates constructivist principles by acknowledging that
professional perceptions, experiences of usability, and interpretations of structured
documentation are shaped by individual context, organisational culture, and professional
identity. The qualitative component therefore seeks to explore how practitioners make sense of
PNDP implementation within their specific healthcare environment. Knowledge in this

dimension is viewed as socially constructed and context-dependent.

The pragmatic approach enables the integration of these perspectives within a mixed-methods
design. By combining quantitative analysis of implementation trends with qualitative
exploration of practitioner experience, the study captures both structural patterns and
experiential dimensions of digital documentation adoption. This is particularly relevant given
that PNDP implementation is influenced not only by measurable infrastructure factors but also

by professional attitudes, workflow compatibility, and organisational support.

Pragmatism further aligns with the applied nature of this doctoral research. The study does not
aim solely to generate theoretical knowledge but also to inform practice, policy, and digital tool
development within the Cypriot healthcare system. The philosophical stance therefore supports
methodological flexibility while maintaining coherence between research questions, design,

and analytical strategy.

To guide the methodological choices in this study, the key research questions and hypotheses

are restated below, followed by a detailed description of the research design and procedures.

3.1 Methodological Orientation of the Study

The present doctoral study was designed to examine structured nutrition documentation
within the Cypriot dietetic context and to support the development and validation of a
context-specific electronic PNDP tool. The broader aim, objectives, and research questions of
the study have been presented earlier in the thesis. Therefore, this chapter does not restate
them in full, but instead provides a brief methodological link between the study purpose and

the research design adopted.

In summary, the study sought to investigate current documentation practices among nutrition
and dietetic professionals in Cyprus, explore perceptions of structured documentation and
standardised language, identify factors influencing the adoption of digital documentation,

develop an electronic PNDP tool informed by local practice needs, and evaluate the tool
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through expert validation. These areas informed the selection of a pragmatic mixed-methods

design, combining survey-based exploration, tool development, and expert review.

As the study was not designed as an interventional or comparative trial, formal hypotheses
were not the primary driver of the methodology. Instead, the research was guided by
exploratory and developmental research questions. Quantitative analyses were used where
appropriate to describe patterns and examine selected associations, while qualitative feedback
was used to enrich understanding of professional perceptions, implementation challenges, and

practical acceptability of the electronic PNDP tool.

3.2 Study Design and Philosophical Framework across all PhD Phases

This study adopted a sequential, multi-phase mixed-methods design informed by a pragmatic
research perspective. Pragmatism was considered suitable because the project addressed a real-
world implementation challenge and required the complementary use of quantitative and
qualitative evidence to guide iterative development and evaluate usability in context. The
design deliberately connected three components: (i) an initial exploration of current
documentation practices and implementation conditions, (ii) the development of a Greek digital
workflow that operationalises the PNDP, and (iii) structured expert review to assess adequacy
and support refinement. This combination strengthened both the empirical grounding of design

decisions and the methodological robustness of the evaluation.
The work proceeded across three consecutive phases:

o Phase 1: Exploratory national needs assessment of PNDP awareness, knowledge, and

implementation patterns
o Phase 2: Development of a Greek electronic PNDP tool (e-AAAD)
o Phase 3: Expert content validation and usability-oriented evaluation

This phased structure was intended to respond to locally identified practice, and digital
infrastructure needs while ensuring that the final tool remained aligned with PNDP concepts

and was refined through formal validation procedures (Figure 3.0).
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Figure 3.0: Visual representation of research design.

Development Phases of the Greek Electronic PNDP Tool (e AAA®D)

Phase 1 Phase 2 Phase 3
Exploratory L ] Greek ElectronicPNDP Tool [ 4 Validation & Usability
Needs Assessment Development Evaluation
e Assess PNDP Awareness » Translate PNDP to Greek ® Expert Content Validation
e Evaluate Knowledge * Adapt Terminology ® Usability Testing
e Identify Implementation » Create Digital Platform e Feedback & Refinement

Patterns

» Design PES Statements

The work proceeded across three consecutive phases:

e Phase 1: Exploratory national needs assessment of PNDP awareness, knovledge, and
implementation patterns

e Phase 2: Development of a Greek electronic PNDP tool (e-AAA®)

e Phase 3: Expert content validation and usability-oriented evaluation

3.2.1 Study Design, Participants, and Recruitment (Phase 1)

Phase 1 employed an exploratory cross-sectional online survey to document patterns of PNDP-
related awareness, knowledge, and use among nutrition and dietetic professionals in Cyprus.
Rather than aiming to produce population prevalence estimates, Phase 1 functioned as a needs
assessment: it sought to identify variation in implementation, contextual influences, and

documentation gaps that could directly inform the development priorities of the electronic tool

in Phase 2.

Eligible participants were registered nutrition and dietetic professionals practising in Cyprus
(including dietitians, clinical dietitians, nutritionists, with or without specialisations).
Postgraduate and doctoral students undertaking supervised clinical placement were also
eligible. Inclusion criteria required active involvement in nutrition and dietetic practice, fluency
in Greek and/or English, and the ability to complete an online survey via an internet-enabled

device.

Recruitment followed a convenience approach. Invitations were circulated through professional
networks and dissemination channels, including the Cyprus Nutrition and Dietetic Association
(CyDNA), professional mailing lists, and social media (email, Facebook, and Instagram).
Participation was voluntary and anonymous, with an optional field allowing participants to

provide contact details for possible involvement in subsequent phases.

Data collection took place between 28 November 2022 and 10 May 2025. Recruitment was

conducted in two waves to increase participation. The instrument, eligibility criteria, and
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dissemination strategy were kept consistent across waves to preserve methodological

continuity.

The Phase 1 questionnaire was developed by the research team to examine PNDP-related
awareness, knowledge, and implementation behaviours among nutrition and dietetic
professionals in Cyprus. It was designed as a framework-guided exploratory instrument (needs
assessment) rather than a psychometric scale intended for construct measurement or formal

validation.

Questionnaire content was structured around established professional frameworks. The NCP
provided the primary organising logic through its four stages (Assessment, Diagnosis,
Intervention, Monitoring and Evaluation) and principles of structured diagnostic reasoning
(Swan et al., 2017; The Academy Quality Management Committee and Scope of Practice
Subcommittee of the Quality, Management Committee, 2013). Additional guidance was drawn
from the PNDP framework issued by the BDA, which operationalises NCP logic and EFAD
principles on harmonised documentation informed the broader framing (BDA, 2021; Yuill,
2012). Evidence from implementation studies describing facilitators and barriers to structured
documentation was also used to shape items related to feasibility and sustained uptake

(O'Sullivan, 2013).

Accordingly, the instrument was conceptually anchored in established documentation models
while being adapted to the linguistic and operational context of Cyprus. It was not copied from
a previously validated EFAD questionnaire and was not presented as a validated psychometric

measure.

The instrument included sections on: demographic and professional characteristics; familiarity
with PNDP/NCP and other documentation approaches (including SOAP); perceived knowledge
and confidence in structured documentation; patterns of routine versus selective
implementation; challenges encountered across PNDP stages; the use of standardised language
(e.g., PES statements); and perceived barriers and enablers affecting continued application in
practice. Items were presented using categorical options, multiple-choice responses, Likert-type
items, and open-ended prompts to capture both quantitative trends and contextual detail.
Because Phase 1 was exploratory, subsequent analyses focused on descriptive mapping and
inferential exploration of associations, without reporting internal consistency estimates or
claims of construct validity. Survey data were exported from Google Forms and analysed using

IBM SPSS Statistics (version 27).

Inferential tests were used to analyse quantitative data, such as Fisher—Freeman—Halton exact
tests; where exact computation was not possible, Monte Carlo estimation was applied (10,000
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replications; 99% confidence interval). Cramer’s V was used to quantify effect size. Statistical
significance was set at p < 0.05. Where multiple testing occurred, Bonferroni adjustment and/or

the Benjamini—Hochberg procedure were applied depending on the comparison set and analytic

purpose.

Open-ended data were analysed using descriptive thematic coding. Where responses could be
assigned to more than one theme, binary indicator variables (1 = theme present; 0 = theme
absent) were created to summarise frequencies. Composite selections (e.g., “All of the above”)
were excluded from category counts to avoid inflating frequencies. When assumptions of
mutual exclusivity were not met, results were presented descriptively without inferential
testing. Overall, Phase 1 findings were interpreted as needs-assessment evidence guiding Phase

2 tool development.

3.2.2 Structured Development of the Electronic PNDP Tool (Phase 2: e-
AAAD)

Phase 2 involved developing a Greek-language electronic tool that translates PNDP logic into
a structured digital workflow suitable for the Cypriot practice setting. Development was guided
by implementation priorities identified in Phase 1 and by PNDP framework requirements,
aiming to maximise contextual relevance, maintain conceptual integrity, and support feasibility

in routine clinical documentation.

The tool architecture followed the PNDP sequence (assessment, diagnosis, intervention, and
monitoring/evaluation) so that information entry and outputs reflect a coherent reasoning
pathway rather than fragmented data capture. PNDP constructs were adapted into Greek with
emphasis on maintaining conceptual equivalence and professional clarity. The diagnostic
component incorporated structured support consistent with PES reasoning to enhance
transparency in nutrition diagnosis formulation. The tool was organised into modular
components aligned with core assessment domains (anthropometric, biochemical, clinical,
dietary), emphasising structured data entry to reduce unnecessary variation while retaining

limited free-text fields where clinical context requires narrative elaboration.

Workflow and interface choices prioritised stepwise navigation and completion feasibility
under time constraints, issues identified as central in Phase 1. Although the prototype was not
integrated into the GHS electronic platform during this study, the design aimed to remain
extensible, with consideration given to future interoperability, structured export, and potential

use for audit and quality monitoring.
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3.2.3 Expert Panel and Content Validation Procedures (Phase 3)

Phase 3 used a purposive voluntary panel of experts to evaluate the content adequacy and
usability-related properties of e-AAA®. Purposive sampling was selected to ensure that
reviewers had advanced clinical expertise and familiarity with structured documentation
frameworks. Eligibility criteria required experts to be: a) registered dietitians or nutritionists
with a minimum of five years of clinical experience, demonstrated familiarity with the PNDP
framework and its diagnostic logic, or/and b) other experts involved in academic, leadership,
or/and c) advanced professional roles within the field of nutrition and dietetics. Professionals
fulfilling the eligibility criteria were contacted via email invitation. This ensured that appraisal

reflected both practical implementation experience and broader professional judgement.

Experts reviewed the tool independently and provided structured ratings for each module across
relevance, clarity, and simplicity using a 5-point Likert scale, alongside open-ended comments.
Open-ended items were included to elicit narrative feedback on wording, module organisation,
workflow fit, interface elements, and proposed improvements, allowing experts to identify

refinements beyond those captured by fixed-response ratings.

Quantitative indices summarised agreement using the Content Validity Index (CVI) framework.
For each module and domain, the item-level CVI (I-CVI) was calculated as the proportion of
experts assigning high ratings (4-5). Scale-level CVI was summarised using the average
method (S-CVI/Ave, mean of [-CVI values) and the universal agreement method (S-CVI/UA,
proportion of items with complete agreement). Adequacy thresholds were interpreted in line

with published recommendations for panels of this size (Polit & Beck, 2006; Polit et al., 2007).

Descriptive statistics (means, standard deviations, and frequency distributions) were also
produced to describe rating patterns and identify modules with greater variability. Open-ended
comments were summarised descriptively and grouped into thematic categories (e.g., wording,

structure, interface, workflow) to guide revisions.

While agreement proportions can be derived in SPSS via binary recoding, CVI computations
were completed in Excel so that formulas could be embedded directly in the dataset, supporting

transparency, replicability, and auditability of each calculation step.

Quantitative CVI indices and qualitative expert comments were synthesised to interpret tool
adequacy and determine refinement priorities. Quantitative results provided structured evidence
of agreement across relevance, clarity, and simplicity, while qualitative feedback added
contextual explanation and practical suggestions (e.g., adjustments to wording, readability,
navigation cues, or additional fields). When numerical ratings and narrative feedback pointed

to the same issue, changes were prioritised. When quantitative agreement was strong and
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suggestions were minor, refinements were applied selectively to improve usability while

preserving the underlying PNDP workflow structure.

Overall, the phased design ensured continuity from needs identification (Phase 1), to prototype
development (Phase 2), to expert-informed finalisation (Phase 3), resulting in a tool that is

conceptually aligned, context-appropriate, and oriented toward practical clinical use.

3.3 Reporting on Results

The reporting of the two online questionnaires was guided by the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES), developed by Gunther Eysenbach (Eysenbach,
2004), as a methodological reporting framework intended specifically for online surveys
(including email-distributed surveys). The CHERRIES checklist was introduced in the early
2000s, in response to the need for a dedicated checklist for internet-based survey research at a
time when structured reporting guidance was largely available for other study types (e.g.
clinical trials and systematic reviews), but not for e-surveys. In this study, CHERRIES was used
to support transparent documentation of key features of online data collection that can influence
interpretation, including the survey format (open/closed), recruitment and contact mode,
informed consent and data-protection procedures, item presentation and navigation
characteristics (e.g. number of pages, review/back options, and the use or non-use of
randomisation and adaptive questioning), and platform-related constraints affecting the
calculation of participation and completion metrics. Applying CHERRIES in this way
strengthened methodological clarity by making the survey protocol and its implementation
decisions explicit, enabling readers to better understand data collection progress and to critically
appraise sources of bias and limitations that are specific to internet-based surveys (Table 3.0)

(Eysenbach, 2004; Vassis et al., 2023).
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Table 3.0: Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

Page Number | Page Number
Checklist Item Explanation (Phase 1 | (Phase 3

questionnaire) | Questionnaire)

_ ‘ Describe target population, sample frame. Is the sample a convenience sample? (In | 93 99
Describe survey design o ‘
“open” surveys this is most likely.)

IRB approval Mention whether the study has been approved by an IRB. 104 104
Describe the informed consent process. Where were the participants told the length | 104 104
Informed consent of time of the survey, which data were stored and where and for how long, who the

investigator was, and the purpose of the study?

_ If any personal information was collected or stored, describe what mechanisms | 104 104
Data protection ‘
were used to protect unauthorized access.
State how the survey was developed, including whether the usability and technical | 94 100
Development and testing functionality of the electronic questionnaire had been tested before fielding the
questionnaire.
Open survey versus closed An “open survey” is a survey open for each visitor of a site, while a closed survey | 94 99-100
survey is only open to a sample which the investigator knows (password-protected survey).
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Contact mode

Indicate whether or not the initial contact with the potential participants was made
on the Internet. (Investigators may also send out questionnaires by mail and allow

for Web-based data entry.)

93

108

Advertising the survey

How/where was the survey announced or advertised? Some examples are offline
media (newspapers), or online (mailing lists — If yes, which ones?) or banner ads
(Where were these banner ads posted and what did they look like?). It is important
to know the wording of the announcement as it will heavily influence who chooses

to participate. Ideally the survey announcement should be published as an appendix.

93

100

Web/E-mail

State the type of e-survey (eg, one posted on a Web site, or one sent out through e-
mail). Ifit is an e-mail survey, were the responses entered manually into a database,

or was there an automatic method for capturing responses?

93-94

99-100

Context

Describe the Web site (for mailing list/newsgroup) in which the survey was posted.
What is the Web site about, who is visiting it, what are visitors normally looking
for? Discuss to what degree the content of the Web site could pre-select the sample
or influence the results. For example, a survey about vaccination on a anti-
immunization Web site will have different results from a Web survey conducted on

a government Web site

95

100

Mandatory/voluntary

Was it a mandatory survey to be filled in by every visitor who wanted to enter the

Web site, or was it a voluntary survey?

94

100
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; . Were any incentives offered (eg, monetary, prizes, or non-monetary incentives such | 94 100
ncentives
as an offer to provide the survey results)?
Time/Date In what timeframe were the data collected? 94 100
Randomization of items or ‘ ' ' 95 100
‘ _ To prevent biases items can be randomized or alternated.
questionnaires
) o Use adaptive questioning (certain items, or only conditionally displayed based on | 95 100
Adaptive questioning ] ) \
responses to other items) to reduce number and complexity of the questions.
What was the number of questionnaire items per page? The number of items is an | 95 100
Number of Items . _
important factor for the completion rate.
Over how many pages was the questionnaire distributed? The number of items is | 95 100
Number of screens (pages) ' ‘
an important factor for the completion rate.
It is technically possible to do consistency or completeness checks before the | 95 100

Completeness check

questionnaire is submitted. Was this done, and if “yes”, how (usually JAVAScript)?
An alternative is to check for completeness after the questionnaire has been
submitted (and highlight mandatory items). If this has been done, it should be
reported. All items should provide a non-response option such as “not applicable”

or “rather not say”, and selection of one response option should be enforced.
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State whether respondents were able to review and change their answers (eg, | 95 100
Review step through a Back button or a Review step which displays a summary of the responses
and asks the respondents if they are correct).
If you provide view rates or participation rates, you need to define how you | N/A N/A
Unique site visitor determined a unique visitor. There are different techniques available, based on IP
addresses or cookies or both.
View rate (Ratio of unique Requires counting unique visitors to the first page of the survey, divided by the | N/A N/A
survey visitors/unique site number of unique site visitors (not page views!). It is not unusual to have view rates
visitors) of less than 0.1 % if the survey is voluntary.
Participation rate (Ratio of Count the unique number of people who filled in the first survey page (or agreed to | 95 100
unique visitors who agreed to | participate, for example by checking a checkbox), divided by visitors who visit the
participate/unique first survey | first page of the survey (or the informed consents page, if present). This can also be
page visitors) called “recruitment” rate.
The number of people submitting the last questionnaire page, divided by the | 95 100

Completion rate (Ratio of users
who finished the survey/users

who agreed to participate)

number of people who agreed to participate (or submitted the first survey page).
This is only relevant if there is a separate “informed consent” page or if the survey
goes over several pages. This is a measure for attrition. Note that “completion” can

involve leaving questionnaire items blank. This is not a measure for how
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completely questionnaires were filled in. (If you need a measure for this, use the

word “completeness rate”.)

Cookies used

Indicate whether cookies were used to assign a unique user identifier to each client
computer. If so, mention the page on which the cookie was set and read, and how
long the cookie was valid. Were duplicate entries avoided by preventing users
access to the survey twice; or were duplicate database entries having the same user
ID eliminated before analysis? In the latter case, which entries were kept for

analysis (eg, the first entry or the most recent)?

95

100

IP check

Indicate whether the IP address of the client computer was used to identify potential
duplicate entries from the same user. If so, mention the period of time for which no
two entries from the same IP address were allowed (eg, 24 hours). Were duplicate
entries avoided by preventing users with the same IP address access to the survey
twice; or were duplicate database entries having the same IP address within a given
period of time eliminated before analysis? If the latter, which entries were kept for

analysis (eg, the first entry or the most recent)?

95

100

Log file analysis

Indicate whether other techniques to analyze the log file for identification of

multiple entries were used. If so, please describe.

95

100

Registration

In “closed” (non-open) surveys, users need to login first and it is easier to prevent

duplicate entries from the same user. Describe how this was done. For example,

95

100
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was the survey never displayed a second time once the user had filled it in, or was
the username stored together with the survey results and later eliminated? If the

latter, which entries were kept for analysis (eg, the first entry or the most recent)?

Were only completed questionnaires analyzed? Were questionnaires which | 95 101
Handling of incomplete
. . terminated early (where, for example, users did not go through all questionnaire
questionnaires
pages) also analyzed?

. . . . Some investigators may measure the time people needed to fill in a questionnaire | 95 100
Questionnaires submitted with ' . . . .
o and exclude questionnaires that were submitted too soon. Specify the timeframe
an atypical timestamp
that was used as a cut-off point, and describe how this point was determined.

Indicate whether any methods such as weighting of items or propensity scores have | 95 100
Statistical correction been used to adjust for the non-representative sample; if so, please describe the

methods.

This checklist has been modified from Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). J Med Internet Res. 2004 Sep 29;6(3):e34 [erratum in J Med Internet Res. 2012; 14(1): e8.]. Article available at
https://www.jmir.org/2004/3/e34/; erratum available https://www.jmir.org/2012/1/e8/. Copyright ©Gunther Eysenbach. Originally published in the Journal of
Medical Internet Research, 29.9.2004 and 04.01.2012.

This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/2.0/), which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research,

is properly cited.

88


https://www.jmir.org/2004/3/e34/
https://www.jmir.org/2012/1/e8/
http://www.jmir.org/
http://www.jmir.org/
https://creativecommons.org/licenses/by/2.0/

3.3.1 Modification of the Qualitative Data Collection Strategy

The initial research protocol included the use of a focus group to explore in greater depth
dietitians’ perceptions of PNDP implementation and digital documentation. Focus groups were
originally proposed to facilitate interactive discussion, allowing participants to build upon each

other’s perspectives and generate collective insight through moderated dialogue.

However, as data collection progressed, it became evident that the structured questionnaire,
particularly the inclusion of open-ended exploratory questions, generated rich qualitative data
that directly addressed the exploratory objectives of the qualitative component. Responses
provided detailed individual reflections on usability, workflow integration, professional
visibility, and perceived barriers and facilitators to adoption. Preliminary analysis indicated

thematic saturation across key constructs relevant to the research questions.

Given that the primary aim of the qualitative component was to capture professional perceptions
rather than to examine group dynamics or consensus formation, the additional implementation
of a focus group was determined to be methodologically unnecessary. Furthermore, logistical
considerations, including scheduling constraints across geographically distributed practitioners
and workload pressures within clinical settings, posed potential limitations to participation rates

and diversity of representation.

It is acknowledged that focus groups rely on structured participant—researcher interaction and
collective discussion to generate data that differ in nature from individual written responses.
However, in this study, the qualitative objectives were sufficiently addressed through individual
open-ended responses, which allowed participants to provide candid insights without potential
peer influence or conformity pressures. This approach may have enhanced authenticity of
responses, particularly in a small professional community where hierarchical or collegial

relationships could influence open discussion.

The decision to exclude the focus group was therefore made to ensure methodological
efficiency, reduce participant burden, and maintain alignment with the pragmatic research
philosophy underpinning this study. The qualitative data obtained through the questionnaire
were deemed adequate to complement quantitative findings and to address the exploratory

research questions.

3.4 Detailed description of Phase 1

This study adopted a mixed-methods research design grounded in a pragmatic philosophical
framework. The design combined quantitative and qualitative approaches to allow
comprehensive examination of PNDP implementation within the Cypriot healthcare context.
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By integrating measurable implementation patterns with experiential insights, the study aimed

to capture both structural and perceptual dimensions of documentation practices.

The quantitative component employed a cross-sectional survey design to assess current
documentation practices, usability perceptions, adoption patterns, and associations between
documentation format (manual versus software-based) and key implementation indicators.
Descriptive and correlational analyses were conducted to examine relationships between
variables such as training exposure, electronic health record access, perceived time burden, and

diagnostic confidence.

In addition, a second recruitment wave was conducted to increase participation and strengthen
the Phase 1 needs-assessment dataset. While the overall study remained primarily cross-
sectional in structure, the wider multi-phase design incorporated a later evaluative component
for the electronic PNDP tool, introducing a sequential element to the overall methodological

framework.

Quantitative data were analysed using Statistical Package for the Social Sciences (IBM SPSS
Statistics for Windows, Version 27.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics
were used to summarise demographic characteristics and implementation trends. Depending on
distributional assumptions, parametric or non-parametric tests were applied to test for
associations. Although correlational and regression analyses were considered, they were not
conducted due to the limited sample size and the resulting constraints on statistical power and

model robustness.

The qualitative component consisted of open-ended questions embedded within the
questionnaire. These items were designed to capture participants’ reflections on barriers,
facilitators, workflow integration, and professional implications of structured documentation.
Responses were analysed using thematic analysis. Coding was conducted systematically to
identify recurring patterns and themes, which were subsequently integrated with quantitative

findings to support methodological triangulation.

Although the original protocol (Table 3.2) included a focus group to deepen qualitative
exploration, this component was deliberately excluded during the research process. As data
collection progressed, it became evident that the open-ended questionnaire responses provided
sufficient depth to address the exploratory aims of the study. Preliminary analysis demonstrated
thematic saturation across key constructs related to usability, implementation barriers, and
professional perceptions. Given that the primary qualitative objective was to capture individual
experiences rather than examine interactive group dynamics, the additional implementation of
a focus group was deemed methodologically unnecessary. This decision aligned with the
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pragmatic research philosophy underpinning the study and ensured proportionality between

research aims and participant burden.

It is acknowledged that focus groups generate data through participant interaction and
moderated discussion, which differ methodologically from individual written responses.
However, the open-ended format allowed respondents to provide candid insights without peer

influence, which may be particularly relevant within a small professional community.

The integration of quantitative and qualitative findings occurred at the interpretation stage. This
convergent mixed-methods approach enabled comparison of statistical trends with thematic
insights, strengthening internal validity and enhancing explanatory depth. To ensure
methodological coherence and transparency, Table 3.1 presents the alignment between the
overarching research aim, specific objectives, study phases, methodological approaches, and
corresponding outcomes. This structured mapping illustrates how each phase of the research

design directly addressed the stated objectives and contributed to the overall aim of the study.

Table 3.1: Alignment Between Research Aim, Objectives, Methods, and Outcomes.

Research Objective Study | Methodological Key Outcome

Component Phase | Approach

Assess current | Evaluate existing | Phase | Exploratory  cross- | Identification  of

documentation | nutrition 1 sectional ~ national | variability in PNDP

practices assessment  and survey (n = 63); | implementation and
documentation descriptive and exact | documentation
methods in Cyprus statistical analyses gaps

Examine quality | Determine Phase | Survey analysis; | Evidence of

and consistency | whether  current | 1 thematic coding of | discontinuation,

of care practices  support open-ended diagnosis
structured, high- responses challenges, and
quality care time-related

barriers

Explore Investigate Phase | Quantitative High awareness but

awareness and | familiarity, 1 frequencies; non- | inconsistent

perceptions  of | attitudes, and parametric sustained

PNDP perceived barriers implementation
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to standardised associations;
language thematic analysis
Identify Assess workflow, | Phase | Descriptive and | Time burden and
structural  and | training, and | 1 qualitative analysis diagnostic
digital barriers | infrastructure reasoning
constraints difficulties
identified
Develop Translate  needs | Phase | User-informed Development of e-
electronic PNDP | assessment 2 structured  design; | AAA® aligned with
tool findings into Greek linguistic | PNDP  logic and
structured  digital adaptation; PES | workflow
prototype scaffolding
integration
Validate  tool | Evaluate Phase | Expert panel (n = 7); | Strong content
content and | relevance, clarity, | 3 I-CVI, S-CVI/Ave, | validity (S-
usability simplicity, and S-CVI/UA; usability | CVI/Ave = 0.92);
feasibility mean + SD; | high usability
qualitative feedback | ratings
integration

A visual representation of the electronic tool sequential stages of development, is presented in

Figure 3.1.

3.4.1 Participants and Recruitment
The targeted population was dietetic professionals (nutritionists, dietitians, clinical dietitians
with their specialties). Students undertaking their clinical placement were also included within

the targeted population (postgraduate or doctoral level).

Participants were required to be fluent in Greek and English and work either privately or within
a healthcare facility. Participants were also required to have access to a computer or an internet-
enabled device and be able to read and respond to the questionnaire in Greek or English. Dietetic
professionals who did not speak Greek or English or did not have access to a computer would

be excluded from the study.

The study had a convenience sample recruitment approach. A call for participants was
conducted via the Cyprus Nutrition and Dietetic Association (CyDNA) and social media

platforms. The survey link was made publicly available via a scannable QR code and
92



disseminated through online platforms such as Facebook and Instagram, using both the CyDNA
and the researchers’ accounts. Participants were able to self-select (voluntary participation) into
the study after providing informed consent and confirming that they fulfil the eligibility criteria.
Participation was anonymous, but participants had the option to provide their contact details to

be informed about future phases of the study.

3.4.2 Sample Size Justification

According to current demographic data from the Cyprus Dietetic and Nutrition Association
(CyDNA), the professional workforce includes 321 clinical dietitians, 271 dietitians, 11 sports
dietitians, 40 nutritionists, and 107 students, with average ages ranging from 27 years (students)
to 37 years (dietitians). Within the GHS, 322 registered dietitians are distributed geographically
across districts, with the highest concentration in Nicosia (146), followed by Limassol (87),
Larnaca (48), Paphos (31), and Famagusta (16). This distribution indicates both central
clustering and nationwide professional presence within the public healthcare system. The
Cyprus Dietetic and Nutrition Association formally supports this research (Appendix VI),

reinforcing its relevance to national professional development.

The planned sample size was estimated at n = 218 based on 5% margin of error and 95%
confidence level, and an estimated population size of 500 NDPs in Cyprus. A higher recruitment

target of n=312 was set to account for anticipated 30% non-response and incomplete surveys.

3.4.3 Data Collection Instruments

Participants were asked to complete the Phase 1, online questionnaire (Appendix III), which
was made available in Google Forms, between 28/11/2022-30/05/2023 and 10/3/2025-
10/05/2025. Although the questionnaire had an open survey design, responses could not be
submitted beyond these dates. The Phase 1 questionnaire was developed by the research team
using Google Forms to examine PNDP-related awareness, knowledge, and implementation
behaviours among nutrition and dietetic professionals in Cyprus. It was designed as a
framework-guided exploratory instrument (needs assessment) rather than a psychometric scale

intended for construct measurement or formal validation.

Questionnaire content was structured around established professional frameworks. The NCP
provided the primary organising logic through its four stages (Assessment, Diagnosis,
Intervention, Monitoring and Evaluation) and principles of structured diagnostic reasoning
(Swan et al., 2017; The Academy Quality Management Committee and Scope of Practice
Subcommittee of the Quality, Management Committee, 2013). Additional guidance was drawn
from the PNDP framework issued by the BDA, which operationalises NCP logic and EFAD

principles on harmonised documentation informed the broader framing (BDA, 2021; Yuill,
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2012). Evidence from implementation studies describing facilitators and barriers to structured
documentation was also used to shape items related to feasibility and sustained uptake
(O'Sullivan, 2013). The questionnaire also collected demographic information. Other key
explorations included advantages and disadvantages in the use of systematic language and the

nutrition assessment tool (PNDP), in the form of open-ended questions.

Additionally, the questionnaire included variable types that, for SPSS purposes, were primarily
coded as numeric and string variables. Most closed-ended items were entered as numeric
categorical variables, with measurement levels mainly nominal and ordinal. Nominal variables
were used for unordered categories such as yes/no responses, awareness, use/non-use, setting-
related categories, and other categorical selections without inherent ranking. Ordinal variables
were used for ordered response categories, such as grouped age, duration of practice, and self-
rated knowledge or similar ranked responses. Items allowing respondents to select more than
one option were handled in SPSS as sets of separate numeric dichotomous variables indicating
the presence or absence of each response option. In contrast, open-ended responses were treated
as string variables, as they contained free-text answers rather than predefined coded categories.
Only a very limited number of questionnaire items were suitable for treatment as scale-level

numeric variables, as most responses were collected in categorical rather than continuous form.

Adaptive questioning or randomisation of questionnaire items were not implemented. All
participants were presented the same set of questionnaire items. Questions provided a dedicated
field for alternative or non-response. For questions with prespecified response options and an
additional “Other” option, participants were able to provide an alternative answer. Participants
were able to review their answer via a “back” button. The number of items per page was limited

to 3, with a total of 22 pages.

The data were initially collected through the Google Forms spreadsheet output and were then
manually converted into a format suitable for quantitative and qualitative analysis using SPSS

(version 27) or Excel, where appropriate. Only submitted responses were analysed.

Google Forms did not provide metrics on unique survey visitors or on individuals who accessed
the information or consent page without submitting a response. Consequently, recruitment and
participation rates could not be calculated, and the analytic dataset was limited to fully
submitted questionnaires. For the same reason, a completion (attrition) rate could not be
estimated, as the platform recorded only final submissions and does not capture partial
responses or non-responders. No cookies, IP restrictions, or external analytics were
implemented to estimate visitor counts, identify unique users, or prevent duplicate entries.

Accordingly, analyses were restricted to completed submissions. In addition, the platform did
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not record survey completion time or time spent on individual items, and no minimum or

maximum completion-time thresholds were applied.

To examine relationships between categorical variables, Fisher’s Exact test was applied. For
larger contingency tables, where exact computation is not feasible, p-values were estimated
using the Monte Carlo method with 10,000 samples and a 99% confidence interval. Symmetric
measures such as Cramer’s V were assessed for the strength of association (estimates of effect

size) and were taken into consideration for interpretation.

Inferential tests were used for interpretation of the results with a significance level set at p<0.05.
For crosstabulations, the Chi-square test of independence was considered where assumptions
were met; however, when expected cell counts were too small, significance levels were reported

using the two-sided Fisher—Freeman—Halton Exact test.

To account for multiple comparisons where applicable, adjusted p values were used to avoid
inflation of Type I error. The Bonferroni correction factor was implemented automatically by
SPSS upon selection of the appropriate field. Alternatively, manual adjustment of p values
using the Benjamini—-Hochberg correction formula in Excel was performed. A monotonic
correction was subsequently applied to ensure consistency in the ranking of statistical

significance across multiple comparisons.

For open-ended questions where answers were collected and analysed for the appearance of
new themes and multiple themes could be assigned per participant, multiple-response
frequencies and crosstabulations were performed for observational and descriptive reasons,
without inferential tests. Inferential tests assume mutual exclusivity of response per participant,
and this assumption is violated in multiple-response crosstabulations. Questions allowed
“Other” responses which were reviewed by the research team and categorised to their nearest

meaning or retained as independent categories where appropriate.

For questions in which participants could select multiple options, corresponding binary-format
variables were created, with a value of 1 indicating “selected” and 0 indicating “not selected”.
To avoid duplication and inflation of frequencies, individual variables that cover more than one
theme upon selection, such as “All of the above”, were excluded from individual counts using

an appropriate filter within SPSS.

No statistical adjustments such as weighting of items or propensity score methods were used to
account for potential non-representativeness of the sample. Errors identified during preparation

of raw data for statistical analysis corrected based on the most reasonable interpretation of the
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original response. The corrected dataset and coding decisions were reviewed by the main

supervisor.

3.5 Detailed Description of Phase 2 and Phase 3: Development and Validation
of the Online Greek PNDP Tool (e-AAAD)

3.5.1 Conceptual Framework and Rationale

The development of the online Greek PNDP tool was grounded in the structural logic of the
Process for Nutrition and Dietetic Practice (PNDP), which itself derives from the NCP. The
tool was designed to operationalise the four core stages of the PNDP: assessment, diagnosis,
intervention, and monitoring/evaluation, within a structured digital interface in the Greek

language.

The primary objective of the tool was to enhance clarity, consistency, and professional
communication among nutrition and dietetic professionals practising in Cyprus, particularly
within a healthcare environment where structured electronic documentation templates were
not previously available. The design sought to preserve fidelity to international PNDP
standards while ensuring contextual alignment with national regulatory requirements and the
GHS. It was developed by the researcher, who is also a clinical dietitian affiliated with GHS
and does not have formal computer science training. Selected artificial intelligence tools,
specifically ChatGPT, were used to support iterative drafting, prototyping, and refinement of

the digital workflow under the researcher’s direct oversight.

3.5.2 Development Process

The electronic PNDP tool was developed through a staged, iterative build process that translated
the paper-based logic of PNDP into a structured, usable digital workflow. The development
approach prioritised making clinical reasoning visible through sequential prompts, structured
fields, and standardised terminology, rather than relying on narrative documentation alone. The
design choices were also informed by implementation evidence indicating that electronic
formats, particularly those incorporating structured menus and preformatted diagnostic options
can improve clarity, usability, and practitioner confidence compared with manual

documentation (Lovestam, Vivanti et al., 2019; Lovestam, E. et al., 2020; O'Sullivan, 2013)

Phase 1: Content structuring focused on converting PNDP into a Greek digital logic model. The
framework was translated and restructured to preserve (i) conceptual equivalence with original
PNDP constructs, (ii) clarity and professional relevance in the Greek language, and (iii)

compatibility with local documentation practices. Translation was treated as a functional design
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task rather than a linguistic exercise: Greek labels, categories, and prompts were iteratively
revised to align with how Cypriot practitioners document in routine care, while taking into
consideration current GHS reporting requirements which align with the original PNDP decision
pathway. This approach reflects the broader implementation literature, where adoption depends
not only on endorsement and training, but also on whether documentation systems are
practically compatible with real-world workflows and digital infrastructure (Lovestam et al.,

2017; Vinci et al., 2023).

A particular emphasis was placed on structuring the nutrition diagnosis component using the
Problem—Aetiology—Signs/Symptoms (PAS) format. Diagnostic fields were designed to guide
users through sequential reasoning. From identifying the nutrition problem, to specifying
aetiology, to selecting evidence, rather than enabling free-text entry as the default, which is
currently the case when having to create a clinical note through GHS’s electronic health system.
This design choice mirrors international findings showing that PAS writing is commonly
perceived as challenging in manual formats, but becomes more feasible when supported by
structured templates, drop-down options, and preformulated statements embedded into the

documentation system (Lovestam et al., 2017; O'Sullivan, 2013).

From a technical and structural perspective, the content was operationalised in a spreadsheet-
based prototype supported by scripting logic (Google Apps Script), which enabled modular
development and rapid iteration. Content blocks (e.g. Anthropometry, Medical History,
Medication, Nutrition and Dietetic Diagnosis) were treated as configurable “tables™ defined
through a structured configuration layer using appropriate coding language (e.g. table-level
metadata, titles, and rules for copying/clearing), allowing the PNDP pathway to be represented
consistently across sections while remaining adaptable. A final “Summary of Assessment”
sheet was used to consolidate outputs into a report-style view, reflecting the objective of
producing coherent, auditable documentation. Automation routines were added to maintain
readability and layout integrity (e.g. closing large gaps between copied sections), reinforcing
the principle that usability is not an aesthetic add-on but a determinant of feasibility in high-

volume clinical workflows (Lovestam, E. et al., 2020; Vivanti et al., 2018).

Phase 2: Interface design translated the structured PNDP content into a user-facing interface
intended to support routine clinical documentation with minimal disruption to workflow. The
tool was developed as an online platform with stepwise navigation across PNDP stages,
enabling users to progress through assessment, diagnosis, intervention, and monitoring in a
logical sequence while still reflecting the iterative nature of the PNDP cycle (i.e. the ability to
revisit earlier stages when new information emerges). To reduce cognitive load and minimise

free-text dependency, the interface incorporated structured input fields, dedicated assessment
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sections (anthropometric, biochemical, clinical, and dietary), and drop-down menus for
common nutrition problems and standardised terms. These features functioned both as
efficiency supports and as cognitive prompts to encourage consistent documentation and
reasoning, consistent with evidence that structured electronic menus and guided templates can
improve usability and acceptability of standardised frameworks in practice (Lovestam et al.,

2017; O'Sullivan, 2013).

Within the diagnosis stage, guided PAS statement construction was embedded to support the
formulation of Problem, Aetiology, and Signs/Symptoms components. Rather than relying on
unstructured narrative entry, the tool supported sequential completion of the diagnostic logic
through linked fields and selectable phrasing, strengthening traceability between assessment
evidence and diagnostic conclusions. The PAS statement options used within the guided
diagnosis workflow were grounded on the reference booklet titled “Nutrition Diagnosis: A
Critical Step in the Nutrition Care Process”, published by the American Dietetic Association
(2006), ensuring that the phrasing and structure of diagnostic components aligned with
established guidance for standardised nutrition diagnosis formulation. Monitoring and
evaluation tracking fields were also incorporated to facilitate documentation of outcome
indicators and follow-up notes in a way that remained visibly connected to earlier PNDP stages.
Overall, the interface design was governed by simplicity, logical sequencing, reduction of
cognitive burden, and workflow compatibility. Those are factors repeatedly identified as central
to feasibility and adoption of structured documentation systems (Lovestam, E. et al., 2020;

Vivanti et al., 2018).

Phase 3: Contextual alignment ensured that the prototype remained relevant to the Cypriot
healthcare system and consistent with local documentation expectations. Terminology was
reviewed for alignment with national professional standards and for acceptability within local
clinical language, recognising that adoption is influenced by contextual fit as much as by
conceptual validity (Lovestam, E. et al., 2020; Vinci et al., 2023). Assessment components were
refined to reflect commonly used clinical measures within the General Health System
(GHS/TEXY), with data fields structured to support systematic recording and future retrieval.
Although the tool was not embedded within the GHS platform, its data architecture and
terminology were designed to facilitate potential future integration into electronic health
records by privileging structured fields and consistent vocabulary over idiosyncratic free-text
entry. Therefore, the Medical History content block was structured using ICD-10 coding
conventions, aligning the tool’s diagnostic classification format with that routinely used by
physicians and allied health professionals within the GHS (OAY, 2020). The prototype was

therefore developed as a standalone digital system suitable for pilot evaluation and iterative
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refinement, while maintaining forward compatibility with broader digital documentation
environments. This approach remains consistent with findings that implementation is
strengthened when systems can accommodate structured templates and standardised

terminology in routine practice (Lovestam et al., 2017; O'Sullivan, 2013).

Overall, this staged development process established (i) a conceptually faithful Greek PNDP
logic model, (ii) a usability-oriented interface that scaffolded clinical reasoning and
documentation, and (iii) contextual alignment with Cypriot practice realities and digital
infrastructure considerations. By shifting complexity away from the user and into the design of
the digital workflow, the tool directly addressed commonly reported implementation barriers,
especially time burden, training demands, and template incompatibility, while preserving the

core PNDP objective of structured, auditable clinical reasoning (O'Sullivan, 2013).

3.5.3 Participants and Recruitment — Selection of Experts (Methodology)

Expert validation was conducted using a purposive sampling strategy to recruit a panel with
relevant expertise for evaluating the content and structure of the electronic PNDP tool, through
an online questionnaire, with embedded training components. Eligibility criteria required
experts to be: a) registered dietitians or nutritionists with a minimum of five years of clinical
experience, demonstrated familiarity with the PNDP framework and its diagnostic logic, or/and
b) other experts involved in academic, leadership, or/and c) advanced professional roles within
the field of nutrition and dietetics. Including individuals holding academic appointments,
supervisory responsibilities, or leadership roles, ensured representation of both practice-based
and governance-related perspectives. All experts were approached via direct invitation (email)
and were asked for their voluntary participation to evaluate the tool. Evaluation was done

independently by each expert to minimise peer influence and support unbiased appraisal.

3.5.4 Sample Size Justification

In regard to the sample size, more recent methodological guidance and applied content-validity
studies commonly use expert panels of about 5-10 members, as this range is usually large
enough to capture different perspectives while still being feasible to recruit. Therefore, 10
experts were set as a practical target (Polit & Beck, 2006; Polit et al., 2007; ROEBIANTO et
al., 2023).

3.5.5 Data collection Instruments and Validation Procedure
Similarly to Phase 1 Questionnaire, the Expert validation of the electronic PNDP tool was
conducted via an online survey administered using Google Forms. The validation survey was

disseminated through direct invitation to purposively recruited experts and remained open for
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submissions between 04/01/2026 and 29/01/2026. Participation was voluntary and conditional
upon completion of an electronic informed consent item presented at the beginning of the
survey. The experts were given the option to provide their contact details if they wished to be
acknowledged for their contribution to the validation of the tool. To minimise respondent
burden and support completion, the questionnaire was delivered in a structured, page-based
format with a limited number of items per screen and included a review function that allowed
participants to navigate back to previous pages before submission. All experts evaluated the
tool independently to reduce potential peer influence. Given the purposive recruitment
approach and the evaluative purpose of this component, the survey was not designed to estimate
view, participation, or attrition rates; additionally, consistent with Google Forms platform
constraints, unique visitor counts and view metrics were not available for calculation of

recruitment or completion rates.

No statistical adjustments such as weighting of items or propensity score methods were used to
account for potential non-representativeness of the sample. Error identified during preparation
of raw data for statistical analysis was handled as what was assumed more reasonable. Review

of the corrected method was assessed by the main supervisor.

The validation instrument combined structured quantitative ratings with open-ended qualitative
prompts to support iterative refinement of the prototype. Using 5-point Likert-type items,
experts assessed key domains relevant to content validity and usability, including content
relevance, terminology clarity, navigational simplicity, logical sequencing, and overall
usability. To minimise systematic response bias and maintain comparability across respondents,
item randomisation and adaptive questioning were not implemented; all participants received
the same set of evaluation items. Open-ended questions complemented the fixed-response
ratings by inviting written feedback on suggested modifications, missing or underrepresented
components, practical feasibility in routine practice, and broader implementation considerations
(e.g. workflow fit and integration constraints). This mixed-format approach enabled
triangulation of quantitative appraisal with narrative insight, allowing strengths and limitations
to be evaluated both systematically and in context, and ensuring that revisions were guided by
domain-specific professional judgement. However, the questionnaire has not been assessed for

its use of technicality before dissemination, posing a possible limitation to the study.

3.5.6 Quantitative Validation Analysis

Content validity of the electronic PNDP tool (e-AAA®) was evaluated using quantitative indices
in accordance with established methodological recommendations for instrument validation. For
each item, the Item-Level Content Validity Index (I-CVI) was calculated as the proportion of

experts assigning a rating of 4 or 5 on the 5-point Likert scale, indicating high agreement
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regarding relevance, clarity, or simplicity. For panels comprising six or more experts, an [-CVI

threshold of > 0.78 was considered acceptable (Polit & Beck, 2006; Polit et al., 2007).

Scale-level validity was assessed using two complementary indices. The Scale-Level Content
Validity Index based on the average method (S-CVI/Ave) was calculated as the mean of the I-
CVI values across all items, while the Scale-Level Content Validity Index based on universal
agreement (S-CVI/UA) represented the proportion of items achieving complete agreement
among experts. An S-CVI/Ave value of > 0.90 was interpreted as reflecting strong overall

content validity.

In addition to content validity indices, descriptive statistics were computed to provide further
insight into expert evaluations. For each module and evaluation dimension (relevance, clarity,
simplicity), means, standard deviations, and frequency distributions were calculated. Reporting
both central tendency and dispersion allowed assessment of rating consistency and

identification of items with greater variability, even when CVI thresholds were met.

All statistical analyses on submitted responses were performed using IBM SPSS Statistics

(version 27) and Microsoft Excel.

3.5.7 Qualitative Feedback Analysis

Qualitative feedback was collected via open-ended items embedded within the same online
validation questionnaire. Consistent with CHERRIES guidance on survey design transparency,
these open-ended prompts were provided to all participants (i.e. no conditional display),
allowing experts to elaborate on proposed modifications, identify missing components, and
comment on practical feasibility and implementation considerations. Open-ended responses
were analysed using thematic analysis, following an inductive coding approach in which
comments were first reviewed in full, then coded into meaningful units, and subsequently
grouped into higher-order categories reflecting the focus of recommendations. For reporting
and tool refinement purposes, feedback was organised into categories including structural
improvements, terminology refinement, interface usability, and integration recommendations,
with final themes refined through iterative review to ensure internal coherence. Findings from
the qualitative analysis were used formatively: revisions to the prototype were implemented
where patterns of feedback were recurrent across experts, supporting iterative optimisation of

the tool.

All statistical analyses were performed using IBM SPSS Statistics (version 27) and Microsoft

Excel.
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3.5.8 Usability Evaluation

Usability was assessed using a combination of Likert-scale ratings and open-ended reflections
embedded within the validation questionnaire. Specifically, experts evaluated key usability
domains relevant to clinical feasibility, including perceived ease of use, workflow
compatibility, time efficiency, diagnostic confidence, and the perceived impact on professional
communication. The inclusion of open-ended prompts enabled experts to contextualise their
ratings by describing usability barriers, interface preferences, and practical considerations for

implementation.

3.5.9 Methodological Positioning
The development of the online PNDP tool (e-AAA®) was methodologically positioned within

a pragmatic mixed-method framework, reflecting the applied aim of producing a solution that
is not only conceptually sound but also usable and implementable in routine practice.
Pragmatism was appropriate because the primary emphasis was placed on what works within
the Cypriot context, rather than on adherence to a single epistemological tradition. In this study,
the tool was treated as an implementation mechanism: a structured means of translating PNDP
principles into day-to-day documentation behaviour, rather than as a purely technical product.
This positioning aligned the development process with practice realities, including variable
documentation habits, limited availability of structured electronic templates, and the need for a

feasible workflow within time-pressured clinical environments.

In practical terms, this methodological stance meant that development decisions were guided
by the dual requirement of conceptual fidelity and clinical feasibility. Conceptual fidelity was
maintained by preserving the logic of PNDP (assessment, diagnosis, intervention,
monitoring/evaluation) and embedding structured diagnostic reasoning through a guided PAS
format, thereby making clinical reasoning more explicit and auditable than narrative-only
documentation. At the same time, feasibility was addressed through design choices that reduced
cognitive load and free-text dependency (e.g. structured fields, stepwise progression, and
preformatted options), recognising that consistency in documentation is strongly influenced by
interface design, workflow compatibility, and perceived time burden. From this perspective,
standardisation was not framed as an abstract goal, but as an operational outcome of a system

that prompts consistent thinking and recording across users and settings.

The mixed-method approach strengthened this positioning by ensuring that the tool was
iteratively refined using both structured quantitative appraisal and contextual qualitative
insight. Quantitative ratings provided a systematic indication of perceived adequacy across

domains such as relevance, clarity, and usability, while open-ended feedback captured the
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reasoning behind ratings and highlighted practical barriers, preferred workflows, and missing
clinical elements. This combination supported a formative, improvement-oriented validation
logic: recurring concerns across experts were treated as implementation signals and were used
to prioritise refinements that increased usability and contextual fit. Importantly, because the
validation and usability evaluation were conducted through an online survey format, procedures
were documented transparently in line with CHERRIES, ensuring clarity about survey design
decisions (e.g. purposive administration via Google Forms, voluntary participation, consent
procedures, uniform item presentation without adaptive questioning or randomisation, and

platform-related constraints around view and completion metrics).

Finally, positioning the tool as an implementation mechanism foregrounded wider professional
and system-level functions beyond data entry. By structuring the PNDP pathway into a coherent
digital workflow and producing outputs that support clearer reporting, the tool was intended to
enhance professional visibility (through clearer articulation of dietetic reasoning and
contribution) and improve interdisciplinary communication (through structured terminology
and more legible summaries). The emphasis on contextual adaptation, Greek language use,
alignment with documentation expectations in Cyprus, and forward-compatible structuring for
potential integration was therefore not an “add-on”, but a core methodological requirement for
adoption in a small, digitally evolving healthcare system. Through this integrated approach, the
development process aimed to bridge the common gap between theoretical endorsement of

structured documentation and its practical operationalisation in everyday clinical work.

3.5.10 Summary

The online Greek PNDP tool (e-AAA®) was developed to operationalise the PNDP framework,
derived from the NCP, within a structured digital interface that supports assessment, diagnosis,
intervention, and monitoring/evaluation in Greek. The tool was designed to enhance
documentation clarity, consistency, and professional communication among nutrition and
dietetic professionals in Cyprus, while remaining aligned with local regulatory expectations and
the GHS. Development followed a staged, iterative process that translated the paper-based
PNDP pathway into a usable digital workflow. Key design priorities included making clinical
reasoning visible through structured prompts and standardised terminology, supporting
diagnosis formulation through guided PAS logic, reducing reliance on free-text entry, and
generating coherent outputs through an automated “Summary of Assessment”. The prototype
was built using a spreadsheet-based architecture supported by scripting, allowing modular
configuration of content blocks and rapid refinement. Additionally, the e-AAA® prototype

reflects a researcher-led, practice-informed development process undertaken by a GHS-
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affiliated clinical dietitian without specialist programming expertise, in which ChatGPT was
used as an assistive resource during iteration while all methodological decisions, clinical
content selection, and final implementation choices remained the responsibility of the research

team.

Contextual adaptation was embedded throughout development to maximise feasibility within
Cypriot practice realities. Terminology and assessment fields were refined to reflect local
clinical documentation habits and GHS requirements, with forward-compatible structuring to
support potential future electronic health record integration. Expert validation and usability
appraisal were subsequently conducted using a CHERRIES-informed online questionnaire
administered via Google Forms. The validation combined Likert-type quantitative ratings
(analysed descriptively and, where applicable, using a Content Validity Index) with open-ended
qualitative feedback analysed thematically. Usability domains (e.g. ease of use, workflow
compatibility, time efficiency, diagnostic confidence, and perceived communication impact)
were embedded within the same instrument to support integrated appraisal. Findings were used
formatively, with revisions implemented where consistent themes emerged, ensuring that the
final prototype reflected conceptual fidelity, contextual fit, and empirical feedback within a

pragmatic mixed-method development approach.

3.6 Ethical Considerations

Some personal data were collected from both questionnaires. Specifically, demographic
information including age, town of practice and voluntary provision of contact information
were collected from the first questionnaire, that aimed to assess current knowledge and use of
systematic languages and nutrition assessment tools. Participants were offered to be informed
about the study results, and if so, they voluntarily provided their contact. All data were handled
according to Regulation (EU) 2016/679 on the protection of personal data. The data were only
kept and used for the purposes of the research and once the research had concluded and the data
were no longer required, they were deleted. Only relevant and necessary data were collected.
Data were stored on a password protected cloud server (Dropbox, Google Drive) accessible
only to the research team through individual password-protected accounts. All devices used to

access the server were also secured with password protection.

The study methodology was approved by the University’s research ethics committee before the
deployment of the questionnaire. Approval was received from the University of Nicosia Ethics
Committee (UREC/2021/15, Appendix V), after careful review of the research protocol (Table
3.2). To proceed with the questionnaire, participants were required to provide their informed
consent. Consent was recorded through a mandatory item at the beginning of the survey. The

completion of the questionnaire was anonymous, unless the participant deliberately provided
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their email address to be informed about subsequent phases of the research, with the intention
to participate. The questionnaire was published with a cover letter that described the study’s
aims and objectives and outlined the data handling protocol. The cover letter also included
details about the researchers and their institution, as well as contact information for an
independent university representative who could be approached with questions or complaints.

This contact person was a member of the university but not involved in the research.

Likewise, the questionnaire that aimed to assess the validation of the electronic tool collected
the email address of those who deliberately provided it through an appropriate section within
the questionnaire, with the intention of acknowledging their contribution to the validation of
the tool. The questionnaire was published with a cover letter explaining the aims and objectives
of the research and included the contact details of the designated university representative for
questions or complaints. The correspondence or complaints contact was a member of the

university that was not related to the research.

3.7 Limitations

This study employed an open online survey distributed through social media platforms and
professional networks, using a convenience sampling approach. While this strategy enabled
broad and rapid dissemination across geographically dispersed practitioners, it may have
limited participation among eligible nutrition and dietetic professionals (NDPs) who do not
actively engage with social media or digital communication channels. Consequently, unequal

access to recruitment channels may have reduced inclusivity and introduced coverage bias.

Self-selection into the sample represents an additional limitation. Participation was voluntary
and based on self-report, with no external verification of eligibility beyond participants’
declarations. Individuals with a particular interest in structured documentation, digital tools, or
professional development may have been more inclined to respond, potentially inflating
estimates of awareness, confidence, or perceived value. The absence of weighting procedures
or propensity score adjustments means that analyses were conducted using unadjusted data,

limiting representativeness of the achieved sample.

The achieved sample size was modest relative to the total number of registered NDPs in Cyprus,
which further constrains statistical power and generalisability. As a result, findings should be
interpreted as indicative of trends within the responding cohort rather than definitive estimates

of national practice patterns.

Data collection occurred in two phases separated by a substantial temporal gap of
approximately one year due to unavoidable personal circumstances. This interruption

introduces potential temporal effects, including changes in professional training exposure,
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system-level developments within the General Health System (GHS), or evolving familiarity
with structured documentation frameworks. Although duplicate entries were screened, the
possibility of contextual variation between phases cannot be entirely excluded. This may have

reduced comparability across participants responding at different time points.

Platform-related constraints also influenced data completeness. Google Forms does not record
the number of individuals who accessed the survey link, viewed the consent page, or partially
completed the questionnaire. Therefore, response rate, participation rate, and attrition patterns
could not be calculated. The analysis was restricted to fully completed submissions, limiting

insight into drop-out behaviour and potential non-response bias.

The qualitative component relied on open-ended survey responses rather than interactive
methods such as focus groups. Although responses provided meaningful individual insights,
this format does not allow examination of group dynamics, consensus formation, or interactive
debate. However, it may have reduced peer influence effects and encouraged candid responses

within a relatively small professional community.

The questionnaire was primarily oriented toward clinical practice settings and did not fully
capture experiences of NDPs working exclusively in public health nutrition or group
consultation contexts. Given that PNDP and structured documentation frameworks are
applicable across broader domains of dietetic practice (BDA, 2021), this may limit the scope of
interpretation. Additionally, a separate demographic category distinguishing students
undertaking clinical placement from qualified practitioners would have allowed clearer

subgroup comparisons regarding knowledge, confidence, and structured language use.

Finally, as with all self-reported research, responses may be subject to recall bias, social
desirability bias, and subjective interpretation. While the mixed-method design strengthens
internal validity through triangulation of quantitative and qualitative data, findings should be
interpreted within the context of these methodological constraints. An additional limitation
relates to the development of the e-AAA®. Because the tool was developed by a researcher who
1S not a computer expert, the platform’s interface design, functional scope, and technical
sophistication were constrained by the developer’s non-specialist programming skills, which
may have limited the extent to which usability, automation, and scalability features could be

optimised.

3.8 Reflexivity of the Researcher

The lead researcher is a registered clinical dietitian with professional experience in structured
documentation and clinical nutrition practice. This disciplinary background provided valuable

contextual understanding of the PNDP framework, terminology use, and workflow realities
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within dietetic settings. Such domain expertise facilitated informed questionnaire design,

interpretation of clinical terminology, and contextual sensitivity during tool development.

However, professional proximity to the subject matter also carries potential risks of interpretive
bias, including assumptions regarding the value of structured documentation or expectations
related to digital implementation. To address this, reflexivity was maintained throughout the
research process. The researcher engaged in continuous self-reflection regarding pre-existing

assumptions, particularly when developing survey items and interpreting qualitative responses.

Supervisory oversight and methodological consultation were employed to enhance objectivity
and reduce the influence of professional bias. Questionnaire design and electronic tool structure
were reviewed by academic supervisors and, where applicable, by independent experts.
Analytical decisions, including coding of qualitative responses and interpretation of findings,

were discussed collaboratively to ensure transparency and reduce single-researcher influence.

Additionally, the use of structured quantitative instruments limited interpretive flexibility in
statistical analysis, supporting analytical neutrality. The mixed-method approach further
strengthened methodological rigour by allowing triangulation between quantitative and

qualitative findings.

By explicitly acknowledging positionality and implementing supervisory checks and
transparent procedures, the study sought to balance professional expertise with methodological
objectivity. The researcher did not hold a managerial or evaluative role over participants,

thereby reducing potential power imbalance or response coercion.

3.9 Conclusion

Overall, this chapter outlined the philosophical stance, methodological design, and analytic
approach used to examine current knowledge, perceptions, and implementation trends of
standardised documentation processes among nutrition and dietetic professionals in Cyprus. A
pragmatic research philosophy supported a mixed-methods approach, combining a cross-
sectional survey design with correlational analyses and expert validation of the electronic PNDP
tool, while accounting for both measurable outcomes and subjective professional experiences.
Recruitment through CyDNA and social media enabled inclusion of practitioners affiliated and
not affiliated with GHS, reflecting the geographic and professional diversity of the Cypriot
workforce. The chapter also detailed ethical and data-protection procedures, alongside a
transparent quantitative and qualitative analysis plan using SPSS and appropriate correction
methods for multiple comparisons. Finally, key methodological limitations such as convenience

sampling, self-reported data, and limited representation of some practice areas were
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acknowledged to contextualise interpretation of findings and support the transition to the

presentation of results in the subsequent chapter.

Table 3.2: Research Protocol submitted to UREC

Research Protocol

1.0.  Research Title

Development of an electronic tool to improve the quality of dietetic practice and support

clinical reasoning.
2.0.  Research Summary

The study is observational, descriptive with correlations and starts as a cross-sectional study
that develops into a cohort study. It includes a focus group therefore incorporates both
quantitative and qualitative features. It is conducted by a PhD student and the supervisor of
the project from the University of Nicosia. Participants of the study will be dietetic
professionals (nutritionist, dietitians, clinical dietitians). The first part of the research will
include the completion of an introductory questionnaire to establish current knowledge
around a systematic language used within health care professionals. Based on that data, the
researchers will proceed on informing and educating dietetic professionals on the use of the
Process for Nutrition and Dietetic Practice tool (PNDP), which is part of the Nutrition Care
Process tool (NCP). When participants are more confident to the use of PNDP, they will be
asked to complete a questionnaire to help identify any strengths and limitations considering
the use of PNDP. The research team will form an electronic tool, that will use the PNDP as
a structure, while taking into consideration the strengths and limitations arising from the
questionnaire, in order to create an easy to use and effective nutrition assessment electronic
tool that incorporates a systematic language for dietetic professionals and other health

professionals.
3.0.  Research Description
3.1.  Rationale

Patients with acute and/or chronic diseases should undergo thorough nutritional assessment
by the dietitian. The Process for Nutrition and Dietetic Practice (PNDP), which is a part of
the Nutrition Care Process (NCP) tool, is a professional nutritional assessment tool used by

dietitians to incorporate their knowledge and ability for critical thinking into a structured
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document, to provide consistent quality medical nutrition therapy. Quality therapy is defined
by effectiveness of health care services, patient satisfaction and safe medical nutrition
service. It is also important for record keeping and reassessment for the suitability and
efficacy of given nutritional treatment [1]. There are inconsistent data around the efficacy of
currently used nutritional assessment methods and the effectiveness in their use by the
dietitians, while the gold standard is yet to been discovered [2]. The NCP allows for the
collection of data that is measurable and that can be evaluated and analyzed to extract
meaningful information about the patient’s progress, therefore enabling the dietitian to direct
medical nutrition therapy accordingly [3,4]. A dietetic team in an acute health care center in
Los Angeles adopted NCP in a period of 3 months. After that, dietitians managed to keep
their nutrition records short, to increase their productivity by 30%, and to increase awareness
of the importance of dietetic intervention by other health care professionals, initially by 15%

and later by 75%.

A customized nutritional assessment software that adopts PNDP and shapes it into an easy to
use, quick and safe tool, can further maximize effectiveness and quality of care provided by
the dietitians. The suggested software is an innovative project that corresponds to the current
needs of the newly developed general health system in Cyprus, and it is supported by the
Cyprus Dietetic and Nutrition Association. This electronic programme will be targeted for
dietitians, but it will have an additional part which it will enable the professional
communication with other health professionals for the wellbeing of the patients. The
programme will have the possibility to access the patient’s medical history, laboratory values,
pharmaceutical information according to the Regulation (EU) 2016/679 on the protection of

personal data and upon patient’s permission.
3.2.  Aim of the study

1. The aim is to develop an electronic tool to educate dietetic health professionals to

support the development of consultation skills and clinical reasoning.

11. The primary goal is to integrate this tool into dietetic practice with the use of accepted
documentation standards to support dietetic outcome collection as well as an agreed structure

for paper and/or electronic dietetic records.

iii. The secondary goal is to assess and evaluate current methods of nutrition assessment

and medical nutrition therapy that is prescribed.

109




iv. Tertiary and final goal is to suggest new ways of improving current practices and
quality of dietetics in Cyprus via proposing the use of PNDP and via educating clinical

dietitians to use appropriately the PNDP. PNDP is part of the Nutrition Care Process.

3.3.  Objectives

1. To investigate current methods of nutrition assessment and practices of medical
nutrition therapy and assess if are adequately performed to provide a high-quality patient

centered nutrition service.

ii. To assess if there is a space for improvement in the current methods of nutrition

assessment and practice of medical nutrition therapy.

1. To assess if the PNDP use will improve current practices and quality of dietetics in

Cyprus if needed to be improved.

iv. To develop an electronic tool to educate dietetic health professionals to support the

development of consultation skills and clinical reasoning.

V. To educate dietetic professionals in the use of PNDP and the use of the newly

developed electronic tool.
3.4. Research Hypothesis

L. Current methods of nutrition assessment and practices of medical nutrition therapy

are adequately performed to provide a high-quality patient centered nutrition service.

II. There is no space for improvement in the current methods of nutrition assessment and

practice of medical nutrition therapy.

I1I. The PNDP use will not improve current practices and quality of dietetics in Cyprus.
4.0.  Methodology

4.1.  Study Design

The study is observational, descriptive with correlations and starts as a cross-sectional study
that develops into a cohort study. It includes a focus group therefore incorporates both

quantitative and qualitative features.

4.2.  Study Stages
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Research Process

Deciding on the subject and

clarification of the study

Research Writing

Literature Review and
Identification of innovation

Stage A question — based on the gap in literature
(1 Week) (1 month)
Writing of the Rc-?sea.rch Writing of the

Stace B Protocol and Validation of the Methodology

ge questionnaire using SPSS 27 (1 week)
and expert team (1 month)
Data collection based on “
. . Writing of the Results

the questionnaire and A )

Stage C statistical analysis and Discussion of the
(4 months) Results (1-2 months)

Completion of Research
Stage D Writing and Journal

4.3.  Question algorithm

Has/would Standardised language
use change the perception of
dietitians by colleagues and other
health professionals?

ability to audit care, facilitate a more specific
approach, improve the quality of care and

y
Has/would standardised language use improve the
outcome?

Publication
(3-4 months)

v

Has/would standardised language use improve the
ability to audit care, facilitate a more specific
approach, improve the quality of care and
outcome?

Has/would standardised language use improve

the ability to audit care, facilitate a more specific

approach, improve the quality of care and

outcome?

4.4,

Aim of the Questionnaire per question

Aim

Question

Statistical Test

Aim 1: Demographic Data
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Aim la: To investigate whether | Q3 Kruskal-Wallis, K
there are differences in professional Independent Samples
practice among dietetic

professionals that work in a village,

city, or a town

Aim 1b: To investigate if the | Q5 Kruskal-Wallis, K

dietetic professional works
differently when in a
multidisciplinary team, when in a
health care faculty or as an

independent health professional

Independent Samples

Spearman & Kendall’s

tau-b correlation

Aim 2: Documentation Process for Dietetic Care

Aim 2a: To understand
correspondents’ knowledge about
the documentation process for

dietetic care

Q6, Q9

Chi Square Test

Aim 2b: To assess awareness for
current recommendations  for
documenting the dietetic care in

Cyprus

Q6

Chi Square Test

Aim 2c: To understand current
opinions about the documentation

of dietetic Care

Q7,Q8

Chi Square Test

Aim 3: Standardised Language

Aim 3a: To form an idea of dietetic
professionals’ understanding and
knowledge about standardised

language

Q10, Q11, Q25

Chi Square Test

Aim 3b: To identify the preferred
standardised language, based on the

environment of practice

Q12, Q23

Mann-Whitney U, 2
Independent Samples
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Aim 3c: To investigate the | Q13, Q14, Q26 Wilcoxon singed rank,
perceived benefits and one sample
disadvantages of using a

standardised language, and

suggestions for improvement

Aim 3d: To collect opinions about | Q15, Q16 Wilcoxon singed rank,
the preferred method of introducing one sample

a standardise language in clinical

practice and academic setting

Aim 3e: To understand the | QI8 Mann-Whitney U, 2
environment that dietetic Independent Samples
professionals  believe that a

standardised language could be

used

Aim 3f: To be informed of the | Q17 Wilcoxon singed rank,
perceived comfortable time frame one sample

needed to introduce a standardise

language  to the dietetic

professionals

Aim 3g: To assess the agreement | Q19, Q20 Chi Square Test &
between  correspondents  and Spearman — Kendall’s
evidence from literature review, Tau, correlations
concerning  expected  changes

following the adoption of a

standardised language

Aim 3h: To understand the gaps | Q21 Wilcoxon singed rank,
and current needs for the selection one sample

and adaptation of a standardised

language

Aim 31: To assess the importance of | Q22, Q23 Wilcoxon singed rank,

standardised language in the

academic environment

one sample
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Aim 3j: To understand which | Q24 Chi Square Test &
standardised language should be Wilcoxon singed rank,
taught for each environment one sample

according to  the  dietetic

professionals

Aim 3k: To assess knowledge | Q27, Q28 Chi Square Test

about nutrition diagnosis

Aim 31: To assess current | Q29-Q32 Chi Square Test
knowledge, thoughts about the
PNDP as well as any difficulties in

its use

4.5.  Population and Inclusion/Exclusion Criteria

The targeted population are dietetic professionals. Participants should be fluent in Greek and
English and work either privately or within a health care faculty. They must also have access
to a computer and be able to use it. Dietetic professionals that do not speak Greek or English,

or do not have access to a computer will be excluded from the study.
4.6. Interventions

Participants will be asked to complete in total up to 4 questionnaires to finalise the ideal
format of the electronic tool. The first questionnaire will be adopted, with few amends, by
the European Federation of the Associations of Dietitians (EFAD), translated, and re-written
in Google Forms. The questionnaire will be sent to the participants via a URL link through
the social media (e-mail, Instagram, Facebook) of the Cyprus Nutrition and Dietetics
Association as well as through the personal accounts of the researchers. The questionnaire
will aim to collect demographic information and data to assess current knowledge and use of

systematic languages and nutrition assessment tools.

Later, the researchers will contact the dietetic professionals that have successfully completed
the questionnaire and voluntarily provided their contact information and ask for their interest
to participate to the second part of the research that is discussed later. In addition, invitations
will be sent through the social media account (e-mail, Instagram, Facebook) of the Cyprus
Nutrition and Dietetic Association (CyDNA) asking for the recruitment of dietetic

professionals. Dietetic professionals can benefit from their participation to the study by
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learning new approaches to improve their clinical practice and provide a quality dietetic
service. In addition, they can contribute to the reformation of a PNDP that suits their needs

in practising a safer and better-quality service.

The remaining questionnaires will aim to identify any advantages and disadvantages in the
use of systematic language and nutrition assessment tool (PNDP) and to assess efficacy and
compatibility of the newly created electronic tool in order to finalise its form. The

questionnaires will be based on previous studies investigating similar topics [5][6].

For the focus group, the participants (dietetic professionals) will be educated in the use of
PNDP and the electronic tool. They will also have the possibility to access the medical
history, laboratory values and pharmaceutical information for their clients through the
electronic tool, according to the Regulation (EU) 2016/679 on the protection of personal data

and upon patient’s permission.

Access to the above information will be granted only to the participants, only for their clients,
and only with their client consent. Research team will only have access to the client health
records for the formation of the electronic tool and not for their processing, and only for the

time needed to complete the research.

Therefore, Participants will be asked to dedicate some of their time to complete a
questionnaire. Participants will not be put in any health risks or hazard. In addition, for the

subjects to participate in the study, they must sign the consent form.
4.7.  Observations

The researchers will identify key points of focus and improvement that will be discussed
during education of the dietitians. Key points to focus and parameters to be assessed will
depend on the data extracted from the questionnaire and are expected to be time efficacy, the
level of difficulty, accessibility to a nutrition assessment tool, language barriers, applicability,

validity, and process of work.

Demographic information that will be collected include sex, age, town they practice their

profession, questions to determine knowledge around the programme.
4.8.  Sample size

According to an online sample calculator, with an estimated population of 500 dietetic
professionals in Cyprus, the study would need at least 218 subjects to satisfy for a confidence

interval of 5% and a confidence level of 95%.
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5.0.  Ethics and Bioethics

Some personal data will be collected from both the questionnaires and the focus group, such
as age, gender, town of practice and contact information. In addition, the focus group as well
as the researchers will have the possibility to access the patients’ medical history, laboratory
values and pharmaceutical information, only if the patients have given his/her permission, by
signing the consent form provided to him/her. All data will be handled according to the
Regulation (EU) 2016/679 on the protection of personal data. Patients will be transparent to
what happens to their personal data. The data will only be kept and used for the purposes of
the research and once the research has ended and the data are not needed anymore, they will
be deleted. Only relevant and necessary data will be collected. Data will be handled in such
way that the risks that could compromise the patients’ confidentiality and integrity are

minimised.
6.0.  Contacts for complaints

The participants can find on the consentform the contact information for the representative

personnel to whom they can file a complaint about the research.
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CHAPTER 4 RESULTS
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4.0 Introduction

This chapter presents the empirical findings of the study, with limited analytic description
where necessary to clarify statistical and validation results. Detailed discussion and broader
contextual interpretation are presented in Chapter 5. Results from Phase 1 (Phase 1
questionnaire) were used to describe current knowledge, implementation patterns, and
perceptions of standardised documentation processes (DPs), including PNDP and structured
language use, among nutrition and dietetic professionals (NDPs) in Cyprus. Quantitative
findings were reported using descriptive statistics and, where appropriate, inferential tests of
association. Responses to open-ended questions were analysed thematically and presented as

categorical findings with supporting frequencies to illustrate prevalence of views.

The validation questionnaire responses from Phase 3 were collected in Google Forms and
exported via the automatically generated response spreadsheet for data handling and analysis.
The dataset was checked for completeness and internal consistency, and analysis was restricted
to fully submitted questionnaires. No demographic variables (e.g. age or location) were
collected for this validation component, and results were analysed and reported only in
aggregate form. Where participants opted to provide identifying details (i.e., consent to be
named), these details were used exclusively to prepare the acknowledgements section and were
not used in any stage of analysis or reporting beyond that purpose. Quantitative ratings were
organised in Excel and SPSS for descriptive analysis, and Content Validity Index (CVI)
calculations were implemented in Excel using embedded formulas linked directly to the
response cells to ensure transparent and reproducible computation. Open-ended responses were

exported for thematic analysis and retained in their original wording for coding.

The analyses reported in this chapter address the study objectives and research questions
outlined in Chapter 3. Quantitative findings are presented descriptively and, where appropriate,
inferentially to examine implementation patterns and selected associations within Phase 1.
Findings from the expert validation phase were presented to evaluate the relevance, clarity,
simplicity, and practical acceptability of the electronic PNDP tool.
Results were presented in accordance with the CHERRIES reporting checklist for internet-
based surveys (see Table 3.0). Findings were organised into four main components:

1. Sample characteristics

2. Quantitative results

3. Thematic qualitative findings

4

Integrated summary of quantitative and qualitative evidence
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Expert validation findings followed a parallel structure, including characteristics of the expert
panel, quantitative evaluation metrics, thematic feedback, and an integrated interpretation of
the validation outcomes.

This chapter reports findings without interpretation; detailed discussion and contextualisation

are presented in Chapter 5.

4.0.1 Demographics and sampling adequacy

The planned sample size was estimated at n = 218 based on 5% margin of error and 95%
confidence level, and an estimated population size of 500 NDPs in Cyprus. A higher recruitment
target of n=312 was set to account for anticipated 30% non-response and incomplete surveys.
The achieved sample (n = 63) was therefore below the planned requirement, and inferential
results are interpreted cautiously. Regarding the validation questionnaire, although 10 experts
were targeted, the achieved panel (n = 7) remained within commonly used ranges for expert
review in instrument content validation and was considered sufficient to support structured CVI

appraisal alongside qualitative refinement.

4.0.2 Statistical analysis and data handling

For Phase 1, due to the small sample size and sparse crosstabulation cells, expected cell counts
were examined before selecting inferential tests. When Chi-square assumptions were not met
(>20% of cells with expected counts <5 and/or any expected count <1), exact tests were used.
For larger contingency tables, Fisher—Freeman—Halton exact tests were reported. When
computationally intensive, SPSS Monte Carlo estimation was used to estimate exact p-values.
Monte Carlo estimation used 10,000 replications with a 99% confidence interval for the p-value
estimate. Symmetric measures (Cramer’s V) were reported as effect-size indicators and

interpreted alongside cell distributions.

Where categories produced small expected counts, response options were collapsed using
prespecified rules (e.g. combining “No” and “I don’t know”, i.e. for Questions 22 and 24).
Statistical significance was evaluated at o = 0.05. For families of related pairwise comparisons,
p-values were adjusted using the Benjamini—-Hochberg (BH) procedure to control the false
discovery rate. A monotonicity step was applied to maintain rank order. These adjustments did
not compromise statistical validity but reduced the risk of false-positive findings when many
tests are performed. BH-adjusted p-values were computed in Excel using the standard BH

formula.

Open-text responses provided under selected questionnaire items were examined manually and

coded into recurring categories using a descriptive thematic approach. Given the small number
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and brief nature of these responses, the analysis was intended to support quantitative
interpretation rather than constitute an in-depth qualitative analysis. Where applicable, the

frequency of each theme was reported descriptively in the Results chapter.

For Phase 2 (validation questionnaire with embedded training components), content validity
was quantified using the Content Validity Index (CVI) based on expert ratings collected within
the online validation questionnaire (N = 7). For each item, experts rated Relevance, Clarity, and
Simplicity on a 5-point Likert scale. Item-level CVI (I-CVI) was calculated as the proportion
of experts assigning a rating of 4 or 5 (content-valid) divided by the number of valid ratings for
that item. Scale-level CVI was summarised using S-CVI/Ave (mean I-CVI across items within
each domain) and S-CVI/UA (proportion of items achieving universal agreement, i.e., all
experts rating 4-5). All calculations were implemented directly in Excel using COUNT and
COUNTIF formulas, with references linked to the original response cells. Further analyses of

the thematic open-ended responses were conducted using IBM SPSS statistics (version 27).

4.0.3 Missing data

Missing data were handled on an item-specific basis, according to variable type, level of
measurement, and item structure. For categorical items, blank or unanswered responses were
treated as missing. For multiple-response items entered in SPSS as sets of dichotomous
variables, a response option was coded as present only when explicitly selected; otherwise, it
was treated as not endorsed within the coding structure of that item. Open-ended string variables
were treated as missing when no text was. Where a coded non-response label (e.g. “No answer”)
was used, it was treated as a missing response rather than as substantive data. Optional contact
information was excluded from substantive analysis and was not treated as analytic missing
data. No missing data were observed for scale variables.

4.0.4 Multiple-response questions and duplication control

For questions allowing multiple selections, each option was converted to a binary variable (1 =
selected, 0 = not selected). Because multiple themes could be endorsed by one participant,
multiple-response sets were analysed descriptively using frequencies and multiple-response
crosstabs. Inferential tests were not applied because mutual exclusivity assumptions are

violated.

4.0.5 Priority rule for “All of the above” responses

For items that included “All of the above”, the same priority rule was applied across questions.
For example in Question 44: if “All of the above” was selected, any individual PNDP

component selections by the same respondent were recoded to 0 and excluded from counts.
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This ensured that each participant contributed once per item, either via “All of the above” or

via a combination of specific selections.

4.1 Descriptive statistics and sample characteristics

4.1.1 Descriptive Statistics — Phase 1 (Phase 1 questionnaire)

A total of 63 nutrition and dietetic professionals completed Phase 1 Questionnaire (Appendix
III). A summary of participants’ characteristics is presented in Table 4.0. Two respondents
reported practising outside Cyprus (Athens and the United Kingdom). These responses were
retained because the respondents were Cypriot nutrition and dietetic professionals and because

the achieved sample was below the planned target, making all additional data informative.

Table 4.0: Summary of Participants’ Characteristics

Characteristic n %
Age Group

22-25 years 25 39.7
26-30 years 23 36.5
31-45 years 12 19.0
46-59 years 2 3.2
>60 years 1 1.6
City of Practice

Nicosia 27 429
Limassol 16 254
Larnaca 8 12.7
Paphos 5 7.9
Famagusta 3 4.8
Athens 2 3.2
UK 1 1.6
Not currently practising 1 1.6
Primary Practice Setting

Private office

(independent) > 003
Shared practice* 12 19.1
Home visits 7 11.1
Hospital/outpatient clinic 6 9.5
Professional Experience
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1 month 9 14.3
2-3 months 7 11.1
4—6 months 10 15.9
7-24 months 10 15.9
>25 months 27 429

*This category was later subdivided into collaborative and co-located practice in Table 4.4.

Respondents were predominantly within the lower practising experience groups, with a mean
age of 27.4 years and a mean practising experience of 9.6 months (Tables 4.1 and 4.2
respectively). Most participants reported practising in Nicosia (n = 27) or Limassol (n = 16).
Famagusta had the lowest count (n = 3). Figure 4.0 summarises respondent counts by city.

Cities not listed individually are grouped as “Other cities (combined)” due to limited cell sizes.

Table 4.1: Q4 Participants Age

Frequency Percent
22-25y.0. 25 39.7
26-30y.0. 23 36.5
31-45y.0. 12 19.0
46-59y.0. 2 3.2
>60y.0. 1 1.6
Total 63 100.0

Table 4.2: Q8 Practising experience in months

Frequency Percent
Valid A month 9 14.3
2-3 months 7 11.1
4-6 months 10 15.9
7-24 months 10 15.9
>25 months 27 42.9
Total 63 100.0
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Figure 4.0. Respondent count by city of practice.

Q5 City of practice
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Frequency

Lamnaca

Wicosia

Limassol Paphos Other

Q5 City of practice

Practice-setting categories were refined for clarity (Table 4.3). Most participants worked in

independent private practice (n = 38, 60.3%). Ten (15.9%) reported private practice with

collaboration and two (3.2%) reported co-located practice without collaboration (Table 4.4).

Fifty participants (79.4%) provided services within a city, four (6.3%) within a town and eight

(12.7%) within a village (Figure 4.1).

Table 4.3: Old and refined category name for the practice-setting category.

Old category name

New category name

Private office without other HCP

Independent private practice

Private office with other HCP, of which there

is an established cooperation

Private practice with collaboration

Private office with other HCP, of which there

is not an established cooperation

Co-located practice

Home visits

Home visits

Hospital, Government’s healthcare facilities

Institutional setting
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Table 4.4: Q7 Practice-settings.

Frequency  Percent

Valid Independent private practice 38 60.3
Private practice with collaboration10 15.9
Co-located practice 2 3.2
Home visits 7 11.1
Institutional setting 6 9.5
Total 63 100.0

Figure 4.1: Q6 Population volume at area of practice.

Q6 Population Volume at area of practice

Frequency
I

City Town Village I do not terrermy practice
the profession

Q6 Population Volume at area of practice

One participant (1.6%) reported not currently practising. Despite the inclusion criteria for
practising NDPs, this case was retained because the achieved sample was below the planned

target and all additional data were considered informative.

Awareness and use of documentation processes (DPs)
Sixty-two participants (98.4%) reported being aware of at least one DP. The most common
sources of awareness were university seminars (43 endorsements; 68.3% of cases) and clinical

placement exposure through a national university (37 endorsements; 58.7% of cases). Twelve
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endorsements (19.0% of cases) were attributed to CyDNA educational programmes (Figure
4.2).

Figure 4.2: Q10 Source of awareness.

Q10 Source of Awareness
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B Other

Responses IV

Statistics
PNDP was the most frequently reported DP for clinical practice (n = 43; 68.3%). Eight
participants (12.7%) reported being aware of a DP but not using one. SOAP was reported by
seven participants (11.1%) and NCP by four (6.3%). One participant (1.6%) reported using
elements from multiple DPs (Figure 4.3).

Figure 4.3: Q11 Choice of Documentation Process to use.
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Assessment and Practice processess, but I do adjust them
planning not use any of them  according to the case

Q11 Choice of Documentation Process to use

126



Key findings:
Almost all participants reported being aware of a documentation process (DP) (98.4%). The
PNDP was the most commonly reported DP used in practice (68.3%). A smaller proportion of

participants were aware of DPs but reported not using any (12.7%).

4.1.2 Descriptive statistics — Phase 3 (Expert validation questionnaire with

embedded training components)

A total of seven experts completed the validation questionnaire (N = 7); demographic data were
intentionally not collected. However, the professional composition of the expert panel was
known from the purposive recruitment process and included clinical dietitians, nutritionists,
and academics specifically including immunologists, a statistician, biochemists, and experts in
physical education and nutrition. All provided informed consent and 57.1% consented to be
named in the acknowledgements. Individual demographics such as age or location were not

collected.

4.2 Quantitative results — Phase 1 (First Questionnaire)

4.2.1 Knowledge and extent of DP implementation (Q12, Q13)

Among those aware of a DP (n = 62), 46 (74.2%) rated their knowledge as “very good” and 15
(24.2%) as “little/minimum”. Forty-five (72.6%) reported implementing a DP for all patients,
nine (14.5%) for selected patients, and eight (12.9%) reported not using a DP.

When asked about the extent of DP implementation, 46 (73.0%) reported using all DP stages,
11 (17.5%) reported partial implementation, and six (9.5%) reported no DP use. Differences in
the “non-use” count across items were treated as a consistency check; potential reasons include

item interpretation and skip patterns.

4.2.2 Implementation of documentation process steps (Q16—Q18)

Question 16 assessed which SOAP steps participants implemented. Most respondents reported
not using SOAP (n = 47, 74.6%). Among SOAP users (n = 16, 25.4%), eight participants
reported completing all four SOAP components, four participants completed the first three

components, and the remaining respondents reported partial completion patterns (Table 4.5).
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Table 4.5: Steps of SOAP and their individual implementation rate (Q16).

Responses Percent of
N Percent  Cases
Q16 SOAP steps Subjective component 14 14.6% 22.2%
implementation Objective component 13 13.5% 20.6%
Assessment component 14 14.6% 22.2%
Plan component 8 8.3% 12.7%
I don't use SOAP 47 49.0% 74.6%
Total 96 100.0% 152.4%

a. Dichotomy group tabulated at value 1.

Question 17 assessed implementation of the NCP. Overall, 48 participants (76.2%) reported not
using the NCP, while 15 participants (23.8%) reported using one or more NCP steps. Among
NCP users, nine participants reported completing all NCP steps (Nutrition Assessment,
Nutrition Diagnosis, Nutrition Intervention, and Nutrition Monitoring and Evaluation), three
reported completing the first three steps, two reported completing only the Nutrition Diagnosis,

and one reported completing only Nutrition Monitoring and Evaluation (Table 4.6).

Table 4.6: Steps of NCP and their individual implementation rate (Q17).

Responses
N Percent ~ Percent of Cases
Q17 NCP steps Nutrition assessment 12 12.5% 19.0%
implementation Nutrition diagnosis 14 14.6% 22.2%
Nutrition intervention 12 12.5% 19.0%
Nutrition Monitoring and 10 10.4% 15.9%
Evaluation
I don't use the NCP 48 50.0% 76.2%
Total 96 100.0% 152.4%

a. Dichotomy group tabulated at value 1.

Question 18 assessed implementation of the Process for Nutrition and Dietetic Practice (PNDP).
One participant was excluded from analysis due to inconsistent responses (reporting full PNDP
implementation while also reporting non-use). Based on the remaining data, 15 participants
(23.8%) reported not using PNDP. Among PNDP users (n = 47), 33 participants (70.2%)
reported full implementation of all PNDP steps, while four participants (8.5%) reported
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completing all steps except Step 6 (Evaluation). The remaining PNDP users reported partial

implementation (Table 4.7).

Table 4.7: Steps of PNDP and their implementation rates (Q18).

Responses
N Percent Percent of Cases
Q18 PNDP steps Assessment 45 18.1% 95.7%
implementation Identification of Nutritionand 46 18.5% 97.9%
Dietetic Diagnosis
Plan Nutrition and Dietetic 44 17.7% 93.6%
Intervention
Implement Nutrition and 39 15.7% 83.0%
Dietetic Intervention
Monitor and Review 39 15.7% 83.0%
Evaluation 36 14.5% 76.6%
Total 249 100.0% 529.8%

Based on 47 valid responses out of 63 total participants.

a. Dichotomy group tabulated at value 1.

Key findings:
Most respondents self-rated DP knowledge as “very good” and reported implementing a DP for
all patients. Non-use counts differed slightly across items; this was flagged as a data-

consistency issue rather than interpreted as a substantive change.

4.2.3 Perceived difficulty by DP and step (Q19-Q21)

SOAP: Most respondents indicated non-use (45/63; 71.4%), so step difficulty was not
applicable for them. Among SOAP users (n = 18), 15 (83.3%) reported no difficult step; one

identified the Assessment component and two the Plan component as most difficult.

NCP: Forty-one respondents (65.1%) reported non-use. Among NCP users (n =22), 15 (68.2%)
reported no difficult step; the most commonly cited difficult steps were Nutrition Diagnosis (n

= 3) and Nutrition Intervention (n = 3).

PNDP: Ten respondents (15.9%) reported non-use. Among PNDP users (n = 53), 30 (56.6%)
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reported no difficult step; the most commonly cited difficult steps were Nutrition Diagnosis (n

=9; 17.0%) and Nutrition Intervention (n = 9; 17.0%).

Key findings:
Across SOAP, NCP, and PNDP users, most respondents reported no difficult step. When

difficulty was reported, diagnosis and intervention steps were most commonly identified.

4.2.4 Awareness of reccommendations and international initiatives (Q22-Q24)
Responses to Question 22 were recoded into a dichotomous variable (Yes vs No), with “I don’t
know” collapsed into “No”. Thirty-two participants (50.8%) believed CyDNA had published

recommendations  for a  structured DP, and 31 (49.2%) did  not.

The association between age group and this belief was not statistically significant (Fisher—
Freeman—Halton p = 0.301). Cramer’s V was 0.262, indicating a small-to-moderate association

that was not supported by  statistical  significance in  this  sample.

For Question 24, sixteen participants (25.4%) reported awareness of EFAD’s international
consultation campaign; 47 (74.6%) reported no awareness after collapsing “I don’t know” into
“No”. Age group was not significantly associated with awareness (p = 0.609; Cramer’s V =

0.192).

Question 23 asked whether a standardised method for recording nutrition and dietetic care
should be established. Thirty-two participants (50.8%) responded affirmatively. Twenty-three
participants (36.5%) indicated that comparable stages could exist across dietetic and nutritional
care, five participants (7.9%) reported that such a method may not be feasible, and three

participants (4.8%) reported that it would not be useful or necessary.

Key findings:
Belief that CyDNA has DP recommendations was split roughly 50/50 and did not differ
significantly by age group. Most participants were not aware of the EFAD consultation

initiative.

4.2.5 Perceived relevance and adoption of standardised languages (Q26-Q27)
Question 26 asked participants to identify which nutrition and dietetic professionals (NDPs)
could benefit from implementing a documentation process (DP), allowing multiple selections

including an “All of the above” option. To avoid duplication, a prespecified priority rule was
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applied. Forty-five participants (71.4%) selected “All of the above”. Excluding these cases, 18
valid cases (28.6%) contributed to 43 endorsements (238.9% of cases). Within these 18 cases,
the most frequently selected group was NDPs working in hospitals (n = 14; 32.6% of
participants; 77.8% of cases), followed by public health (n = 10; 55.6% of cases) and primary
care (n =7; 38.9% of cases) (Table 4.8).

Table 4.8: Groups perceived to benefit from implementing a DP (Q26).

Frequencies
Responses Percent of
N Percent  Cases
Q26 Who should NDPs in hospitals 20 18.0% 31.7%
implement a DP? NDPs in primary care 12 10.8% 19.0%
NDPs in public health 14 12.6% 22.2%
NDPs in research 10 9.0% 15.9%
NDPs involved in the 8 7.2% 12.7%

management /
administration of nutrition

and dietetic organisations /

associations

I don't know 2 1.8% 3.2%

All the above NDPs 45 40.5% 71.4%
Total 111 100.0% 176.2%

a. Dichotomy group tabulated at value 1.

Question 27 examined which standardised language(s) participants currently use or would
choose to use, allowing multiple responses per participant. All 63 participants provided valid
responses, generating 95 total endorsements (150.8% of cases). The most frequently selected
option was the PNDP (n =41; 65.1% of cases), followed by the NCP (n = 18; 28.6% of cases)
and SOAP (n = 15; 23.8% of cases). IDNT was selected by 12 participants (19.0% of cases).

Other terminologies were endorsed less frequently (Table 4.9).

131



Table 4.9: Standardised language(s) used or preferred by participants (Q27).

Responses
N Percent Percent of Cases
Q27 Which SL do you International Dietetics & 12 12.6% 19.0%
use or would prefer to Nutrition Terminology
use? (IDNT)
Nutrition Care Process 18 18.9% 28.6%
(NCP)
Subjective, Objective, 15 15.8% 23.8%
Assessment, Plan (SOAP)
Process for Nutrition and 41 43.2% 65.1%
Dietetic Practice (PNDP)
International Classification 3 3.2% 4.8%
of Functioning, Disability &
Health-Dietetics (ICF-D)
Systematised Nomenclature 4 4.2% 6.3%
of Medicine (SNOMED)
Logical Observation 1 1.1% 1.6%
Identifiers Names & Codes
(LOINC)
I can't say about the other 1 1.1% 1.6%
languages, I've only
practiced PNDP (collected
from the "other" responses)
Total 95 100.0% 150.8%

a. Dichotomy group tabulated at value 1.

4.2.6 Introducing a standardised language in practice and education (Q30-

Q36)

Question 30 explored participants’ views on appropriate methods for introducing a standardised
language (SL) in clinical settings, allowing multiple selections including “All of the above”.
Participants selecting “All of the above” (n = 36, 57.1%) were excluded from the multiple-
response set, leaving 27 valid cases (42.9%). These 27 cases generated 89 coded endorsements

(329.6% of cases). The most frequently endorsed method was educating and continuously
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training nutrition and dietetics professionals (n = 20; 74.1% of cases), followed by introducing

an SL within electronic health records (n = 15; 55.6% of cases) (Table 4.10).

Table 4.10: Preferred methods for introducing an SL in clinical settings (Q30).

Responses
N Percent Percent of Cases
Q30 Methods of introducing By educating and 20 16.0% 31.7%
a SL at Clinical Settings®  continuously training the
NDPs
By introducing a SL in EHR 15 12.0% 23.8%
By having EFAD and the 7 5.6% 11.1%
MOH establishing a SL as

one of the necessary
elements of NDP practice in

clinical settings

Through practical 8 6.4% 12.7%
workshops and action

learning

By allowing adequate time 5 4.0% 7.9%
for education and

adjustment

By translating the SL 3 2.4% 4.8%
By introducing a SL thatis 7 5.6% 11.1%
evidence based and

functional

By informing the NDPs 6 4.8% 9.5%

about the benefits of a SL

By introducing a new 11 8.8% 17.5%
nutrition and dietetic

approach that requires HCP

liason through that newly

introduced SL

By switching towards a 5 4.0% 7.9%
supportive nutrition care

management team
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All of the above 36 28.8% 57.1%
I don't know 2 1.6% 3.2%
Total 125 100.0% 198.4%

a. Dichotomy group tabulated at value 1.

Question 31 examined preferred methods for introducing an SL in academic settings.
Participants selecting “All of the above” (n = 31, 49.2%) were excluded from the multiple-
response set, leaving 32 valid cases (50.8%). These generated 120 coded endorsements (375%
of cases). The most frequently reported method was inclusion of an SL within the standard
study curriculum (n =25; 78.1% of cases), followed by supplying information through seminars
and scientific journals (n = 15; 46.9% of cases) and educating practice-placement educators (n

= 14; 43.8% of cases).

Question 32 asked participants to estimate the time required to introduce and implement an SL,
reported in months. Responses reported as “I don’t know” or left blank were treated as missing
(n = 8). Estimates ranged from 1.5 to 50 months. The most frequently reported estimates were

12 months (n = 16, 25.4%) and 6 months (n =12, 19.0%). Other estimates were less frequent.

Question 34 asked whether using an SL has changed or is expected to change perceptions of
the value of the nutrition and dietetic contribution among other healthcare professionals and
NDPs. Most participants responded “Yes” (n = 40, 63.5%), while three participants responded
“No” (4.8%) and 20 participants indicated “I don’t know” (31.7%).

Question 35 asked whether SL use would improve (a) the ability to audit patient care, (b)
support an evidence-based approach when performing a nutrition care plan, and (¢) improve
patient care quality and outcomes. Forty participants (63.5%) responded “Yes”, three
participants (4.8%) responded “No”, and 20 participants (31.7%) indicated “I don’t know”
(Figure 4.4).
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Figure 4.4: Expectations of SL implementation in improving question points a,b and c.

Q35 Expectations of SL implementation in improving patient care/outcome

Frequency

Yes I don't know

Q35 Expectations of SL implementation in improving patient care/outcome

Question 36 explored considerations when deciding which SL framework would be most
appropriate to introduce, allowing multiple responses including “All of the above”. Participants
selecting “All of the above” (n = 32, 50.8%) were excluded from the multiple-response set,
leaving 31 participants (49.2%) included in descriptive analysis. Alignment with the current
General Health System (GHS/I'EXY) was the most frequently selected consideration (n = 24;
77.4% of cases), followed by implementation requirements (training needs and financial

resources) (n = 17; 54.8% of cases) (Table 4.11).

Table 4.11: Considerations for selecting an SL framework to introduce (Q36).

Responses Percent of
N Percent  Cases
Q36 Considerations when Current general health 24 18.9% 38.1%
introducing SL? system (GHS/TEZY)
The time of implementation 17 13.4% 27.0%

and the training and

financial resources required

Education system 11 8.7% 17.5%
A SL that may already be 9 7.1% 14.3%
in effect by other HCPs

Law and politics involved 7 5.5% 11.1%
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The documented 15 11.8% 23.8%
development of relevant SL
in the profession, from

previous years

Language considerations 2 1.6% 3.2%

Relative benefits associated 10 7.9% 15.9%

with SL

All of the above 32 25.2% 50.8%
Total 127 100.0%  201.6%

a. Dichotomy group tabulated at value 1.

4.2.7 Education, professional bodies, and improvement needs (Q38)

Question 38 assessed whether participants were aware of an SL being taught during academic
training. Most participants responded “Yes” (n = 43, 68.3%), while 13 participants responded
“No” (20.6%) and seven indicated “I don’t know” (11.1%). For analytical purposes, responses

were also recoded into a binary format (Yes vs not Yes).

4.2.8 Nutrition diagnosis knowledge and PNDP implementation challenges

(Q42-Q47)

Question 42 assessed whether participants considered a medical diagnosis to be the same as a
nutrition diagnosis. Most participants responded “No” (n = 39, 61.9%). Twenty-three
participants (36.5%) selected “Sometimes”, and one participant (1.6%) responded “Yes”. One

additional “other” response (“Obesity’’) was categorised under “Sometimes”.

Question 43 assessed participants’ ability to identify a nutrition diagnosis, with one response
permitted. “None of the above” was selected by 28 participants (44.4%), while “Weight loss”
was selected by 26 participants (41.2%). Other options were selected less frequently (Table
4.12).
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Table 4.12: Identification of a nutrition diagnosis (Q43).

N %
Hypothyroidism, unspecified 1 1.6%
GERD 6 9.5%
Weight loss 26 41.3%
Hypertension 2 3.2%
None of the above 28 44.4%

Question 44 examined participants’ identification of PNDP components, allowing multiple
selections including “All of the above”. A priority rule was applied so that if “All of the above”
was selected, individual component selections were unselected to avoid duplication. Most
participants selected “All of the above” (n = 51, 81.0% of cases). Individual components were

endorsed less frequently (Table 4.13).

Table 4.13: Components identified as part of the PNDP (Q44).

Responses Percent of
N Percent  Cases
Q44 Which options Anthropometric 9 14.5% 75.0%
belong to PNDP,  Assessment
according to Medical History and 7 11.3% 58.3%
participants clinical symptoms
Biochemistry 7 11.3% 58.3%
Medical examinations 2 3.2% 16.7%
24HR dietary recall 7 11.3% 58.3%
Nutrition Goals 7 11.3% 58.3%
Nutrition Plan 7 11.3% 58.3%
Nutrition Intervention 7 11.3% 58.3%
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Monitoring and 7 11.3% 58.3%

Evaluation

None of the above 2 3.2% 16.7%
Total 62 100.0% 516.7%

& Dichotomy group tabulated at value 1.

Note: For items that included an “All of the above” option, a priority rule was applied during coding to

prevent double counting.

Question 45 assessed whether participants had previously used PNDP but no longer do so.
Thirty-three participants (52.4%) reported having used PNDP in the past but not currently.
Twenty-four participants (38.1%) reported not having used PNDP previously, and six (9.5%)

did not remember.

Question 46 explored whether participants who currently use or have previously used PNDP
perceived difficulties in its application. Seventeen participants (27.0%) reported that PNDP
presents difficulties, while 38 participants (60.3%) did not perceive difficulties. Seven
participants (11.1%) reported not having used PNDP currently or in the past. One participant
(1.6%) indicated that they did not have a comparison to answer sufficiently (Figure 4.5).

Figure 4.5: Perceived PNDP difficulties among current or past users (Q46).

Q46 PNDP implementation difficulties
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Frequency

Yes, there are difficulties to  I¥o, there are no difficulies I have not used PNDP I do not hrweacbmparison
it's mmplementation to it's mmplementation before or currently

Q46 PNDP implementation difficulties
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4.3 Quantitative results from Phase 3 (validation questionnaire with

embedded training components)

The Content Validity Index (CVI) was used to quantify expert agreement regarding the content
adequacy of the electronic PNDP tool across the domains of relevance, clarity, and simplicity.
CVI provides structured evidence of content validity by summarising the extent to which a
panel of experts judges each rated element to be appropriate and acceptable for its intended
purpose. Item-level CVI (I-CVI) was calculated for each section as the proportion of experts
assigning a rating of 4 or 5 on a 5-point scale (i.e. number of “agreement” ratings divided by
the total number of experts), while scale-level CVI (S-CVI) was summarised both as the mean
[-CVTI across items (S-CVI/Ave) and as the proportion of items achieving universal agreement
(S-CVI/UA, defined as I-CVI = 1.00). With n =7 experts, an [-CVI of 0.86 corresponds to 6/7
experts rating the item as 4-5, while an I-CVI of 1.00 indicates 7/7 experts endorsed the item.

For panels comprising six or more experts, an [-CVI threshold of > 0.78 was considered
acceptable. An S-CVI/Ave value of > 0.90 was interpreted as reflecting strong overall content

validity (Polit & Beck, 2006; Polit et al., 2007).

Although CVI can be approximated in SPSS by recoding ratings into binary agreement (4—5
versus 1-3) and extracting the mean proportion per item, this approach is indirect because SPSS
does not provide a dedicated CVI function or automated S-CVI outputs; consequently,
additional manual steps are required to derive S-CVI/Ave and S-CVI/UA. For this reason, and
to maximise transparency and reproducibility, CVI calculations were performed in Excel,
where formulas could be embedded directly within the dataset, allowing clear documentation
of all computational steps and facilitating auditability of the derived indices. Nine rated sections

of the electronic PNDP tool (e-AAA®) were evaluated:
(1) Front Page

(2) Anthropometry Assessment

(3) Biochemistry Assessment

(4) Medical History

(5) Medication

(6) Nutrition and Dietetic Diagnosis

(7) Summary of Assessment

(8) Print or Save
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(9) Print or Save (continued)

4.3.1 Scale-level CVI results by domain

Overall scale-level results supported high content validity across domains. For Relevance, I-
CVI values ranged from 0.86 to 1.00, yielding S-CVI/Ave = 0.92 and S-CVI/UA = 0.44,
meaning that 4 of 9 sections achieved universal agreement for relevance. For Clarity, I-CVI
ranged from 0.86 to 1.00, with the highest overall scale mean (S-CVI/Ave = 0.94) and S-
CVI/UA = 0.56 (5 of 9 sections with universal agreement), indicating particularly strong
consensus that the content and presentation were understandable. For Simplicity, [-CVI ranged
from 0.86 to 1.00, with S-CVI/Ave = 0.90 and S-CVI/UA = 0.33 (3 of 9 sections with universal
agreement), suggesting that simplicity was rated positively overall, while also being the domain
with the most frequent minor divergence in judgement (i.e., one expert rating <4 in several
sections). Importantly, using the commonly applied adequacy criterion for panels of this size
(I-CVI > 0.78), all sections met the acceptability threshold across all three domains, indicating
that no item required removal on content-validity grounds (Polit & Beck, 2006; Polit et al.,

2007).

Overall, the Scale-Level Content Validity Index based on the average method (S-CVI/Ave)
was 0.92, demonstrating high overall agreement across evaluated items. The Scale-Level

Content Validity Index based on universal agreement (S-CVI/UA) was 0.44, indicating that
44% of items achieved complete agreement among all experts. Table 4.14 presents all item-

level and scale-level CVI values in detail.
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Table 4.14: Item and Scale level Content Validity Index.

Section Mean [-CVI

Section 1 — Front Page 0.86

Section 2 — Anthropometry Assessment 0.90

Section 3 — Biochemistry Assessment 0.90
Section 4 — Medical History 0.86
Section 5 — Medication 0.90
Section 6 — Nutrition and Dietetic 0.95
Diagnosis

Section 7 — Summary of Assessment 1.00
Section 8 — Print or Save 1.00
Section 9 — Print or Save (continued) 0.90
S-CVI/Ave 0.92
S-CVI/UA 0.44

4.3.2 Item-level CVI patterns across the tool

At the item level, the distribution of I-CVI values showed a clear pattern: most sections were
either endorsed by all experts (I-CVI = 1.00) or by all but one expert (I-CVI = 0.86). In practical
terms, this means that disagreement—when present—was limited in magnitude (typically a

single panel member rating the item below 4), rather than reflecting broad concern across the

panel (Table 4.14).

Relevance ratings were uniformly high, with universal agreement (I-CVI = 1.00) for four
sections: Anthropometry Assessment, Nutrition and Dietetic Diagnosis, Summary of
Assessment, and Print or Save (4/9 items). The remaining five sections reached [-CVI = 0.86
(6/7 experts): Front Page, Biochemistry Assessment, Medical History, Medication, and Print or
Save (continued). This profile indicates that experts consistently judged the tool’s sections as
appropriate and meaningful for practice, with only isolated divergence in relevance judgements

for specific sections (Figure 4.6).
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Figure 4.6: Relevance rating across the nine evaluation items, from validation

questionnaire.
6 Relevance
]
51 B
B
41 B4
E B
[}
3 |
|
I > b = = = % H H
g = 5 o o Z & g g
=1 B o B B =L 5 = -
) 2 € & o o E 3 2
o e = =N = = ' '
i o E. o & = L9y L9y
m =: = £ =i S o 2 2
g B = o ; m m
e :IF" = = w o
= = = ] =
@ o o @ g
4 5 2, 5 5
= (4]
: =1 53 & &
=1 Q
=]
a
Z.
Item

Clarity produced the strongest overall scale performance (highest S-CVI/Ave and S-CVI/UA),
reflecting broad agreement that the tool content was understandable and appropriately
expressed. Five sections achieved I-CVI = 1.00 for clarity: Biochemistry Assessment,
Medication, Summary of Assessment, Print or Save, and Print or Save (continued) (5/9 items).
Four sections scored I-CVI = 0.86 (6/7 experts): Front Page, Anthropometry Assessment,
Medical History, and Nutrition and Dietetic Diagnosis. This pattern suggests that minor clarity
issues—where they existed—were concentrated in early/interface-facing or content-dense
areas, while the later output and reporting components were judged consistently clear (Figure

4.7).
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Figure 4.7: Clarity rating across the nine evaluation items, from validation

questionnaire.
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Simplicity scores were also high, but with fewer items meeting the stricter criterion of universal
agreement. Three sections reached I-CVI = 1.00 for simplicity: Nutrition and Dietetic
Diagnosis, Summary of Assessment, and Print or Save (3/9 items). The remaining six sections
all scored I-CVI = 0.86 (6/7 experts): Front Page, Anthropometry Assessment, Biochemistry
Assessment, Medical History, Medication, and Print or Save (continued). This indicates that
while experts generally considered the tool straightforward to use, simplicity was the domain
most sensitive to small differences in judgement—Iikely reflecting how users weigh navigation
effort, density of information, and perceived cognitive load when interacting with structured

documentation templates (Figure 4.8).
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Figure 4.8: Simplicity rating across the nine evaluation items, from validation

questionnaire.
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4.3.3 Interpretation in context of panel agreement

Taken together, the CVI findings demonstrate strong content validity across the tool, with
particularly robust endorsement for clarity, followed by relevance, and then simplicity. The
presence of many I[-CVI values at 1.00 indicates that several sections were viewed as
unequivocally acceptable by all experts. Meanwhile, items at [-CVI=0.86 should be interpreted
as near-universal endorsement rather than problematic performance, because they still represent
agreement from six of seven experts, and all items remained above the acceptability benchmark.
From a refinement perspective, the CVI profile helps prioritise where incremental improvement
might yield the greatest usability gain: specifically, sections that repeatedly received 0.86
(particularly under simplicity and clarity) may benefit from minor adjustments (e.g.,
streamlining wording, reducing visual density, or improving navigation cues), even though they

already meet accepted validity criteria.

In summary, CVI analysis supported the adequacy of the electronic PNDP tool’s sections for
relevance, clarity, and simplicity, with all nine sections meeting the accepted I-CVI threshold
and strong scale-level indices across domains (S-CVI/Ave = 0.90-0.94). The pattern of

agreement suggests that expert feedback reflected fine-tuning needs rather than substantive
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deficiencies, consistent with a tool that is broadly acceptable in content and presentation at the

prototype stage.

4.4 Qualitative results — First Questionnaire

Open-ended responses were coded into themes. Initially keywords were attributed per answer
to facilitate categorisation of themes. Coding was conducted by one researcher and reviewed
by a second reviewer. Disagreements were resolved through discussion; unresolved cases were
to be adjudicated by an external reviewer. Thematic results are presented with frequencies and

where useful, exemplary quotes.

Examples from Q28 — Perceived benefits of SL use

“other HCPs will be able to communicate better their plan relating to a patient” — “Oa uzopodv

01 ETOYYELUATIES DYELOG VO, ETIKOIVWVODY KOADTEPQ TO TAGVO Y10 KATOo10 aolevhy”
Keywords: “communication” and “team caring”

Categorised as: 1 — Better communication among HCPs and 8 — Multidisciplinary friendly and

engaging
Example from Q29 — Perceived drawbacks of SL use

“The patient might not feel comfortable with the dietitian and resist sharing information as a
result. The conversation [using a SL] will be limited to specific topics and some personal
information that could be useful to the dietitian might not brought up.” — “O acbevis iows va
UMV VOLOTEL OUETWS OIKEIOTHTA OTEVOVTL OTOV OLOITOAOYO, UE OTOTEAEGIUA VO UNV TOD QVOLYTEL
amevbeias. H ovltnon kKopuaivetol o cUYKEKPLUEVA TAOIOLO KOL UTOPEL Vo, unv avopeplel kat

’

10 TPOCWTIKO OO TOV 0.00eVH], TO 0T0I0 1GWS VO HTOY YPHOTIUO VIO TOV OLITOAOYO.

29 ¢ bR T3

Keywords: “Patient experience”, “missing information”, “patients’ reaction”

Categorised as: 3 — inapplicable in some cases (due to differences in patient reaction), 6 —
missing information that might be necessary for full implementation, 10 — unsafe practice (the

patient withholds important information), 12 — poor patient experience.

4.4.1 Specific handling of results

For the multiple-response crosstabulation between Q28 and Q45 as well as Q29 and Q45, new
PNDP binary variables had to be reconstructed to resolve ambiguity in PNDP use status. The
new binary variables classified participants as: (a) current PNDP users, (b) previous but not
current PNDP users and (c) never PNDP users. Classification rules combined information from

Q45 (“used PNDP in the past but not currently”), Binary Q27 derived from the original Q27
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categorical variable and indicating selection of PNDP as currently or previously used, and
Binary Q18 derived from the original Q18 categorical variable and indicating selection of “I do

not use PNDP”. Figure 4.9 provides a simplified logic flow for transparency.

Figure 4.9: Logic flow for PNDP user status derivation.

Usced before but not
anymore Q27 —Yes
and
Q18 - No

Used betore but not
anymore

I don’t remember

Binary Q27 Use or
Used PNDP Q27 — Yes
AND And Currently Using
Binary Q18 Q18 - No
I do not use PNDP

Q27 —No
and Never Used
Q18 - Yes

To prevent double counting when an “All of the above” option was available, a priority rule
was applied. If a participant selected “All of the above”, all corresponding individual options
were recoded from 1 to O for that participant, and only the “All of the above” endorsement was
retained. This rule was applied consistently across all relevant items (e.g. Q26, Q30, Q31, Q36,
Q44). The recoding was validated by manually checking a random subsample of 60 cases

against raw response patterns, and no discrepancies were found.

4.4.2 Use of a documentation process for selected patient cases (Q14)

Question 14 was an open-ended item that asked respondents who reported using a DP only for
selected cases to describe the types of patients for whom they apply a documentation process.
Four NDPs reported using a DP for patients with one or more health conditions requiring
medical attention (n = 4, 30.8% of responses, 11.1% of cases). Reported triggers included
medication administration or abnormal laboratory values, renal conditions (including diabetic
nephropathy), chronic illness(es) or visits through the General Health System (GHS/TEXY),

and complex health status not requiring urgent medical supervision.

4.4.3 Perceived meaning of “standardised language” (Q25)

Responses were coded into eight themes, with multiple themes allowed per participant. For
analysis, two related themes a) standardised terms or language among healthcare professionals
to facilitate effective communication (n=41, 65.1%) and b) standardised terms or language
among dietitians (n=9, 14.3%), were collapsed into a single category. Responses that were

unclear (n=1, 1.6%) to the research team and responses that were missing (n=3, 4.8%), were
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also collapsed into one category.

The most frequent category was “standardised terms among healthcare professionals and
dietitians” (79.4% of cases). “Process or framework or template understood across

professionals” appeared in 22.2% of cases. Remaining categories were each <6% of cases.
Key findings:

Most respondents defined standardised language as shared terminology enabling
communication across professionals. Less common definitions focused on templates/processes;

unclear/missing responses were uncommon.

4.4.4 Perceived benefits of a standardised language (Q28)

Multiple-response analysis yielded 136 coded responses (215.9% of cases). The most
frequently coded benefit was “better communication/clearer documentation and record
keeping” (73.0% of cases). Other common benefits were “structure and consistency” (31.7%)

and “improved patient care/outcomes” (23.8%).
Examples from the four most common themes were:

1) “Better communication among healthcare professionals/dietitians, including clearer
documentation and record keeping”, identified by 46 participants (33.8% of responses,

73% of cases)

“The notes are understandable by any other healthcare professional with knowledge of the
standardized communication language” — “Oi onueiwoels yivoviol Katavontés omo
OTOLOONTOTE GALO ETOYYELLOTIO DYELAS LUE YVOTN THS TOTOTOIUEVHS YADGGOS EXKOIVOVINS

“Better communication with comprehension” — “Ilio kan exikorvwvia ue kotovonon”

2) “Enables structure and consistency” identified by 20 participants (14.7% of responses,

31.7% of cases)

“you know where to find what you are looking for” (original comment was in English)

“planning/organisation” — “Opyavewon”

3) “Improved patient care or outcomes”, identified by 15 participants (11% of responses,

23.8% of cases).

“improvement of dietetic practice” — “felticwon ¢ daitoroyikns mpalng”

“better outcome” — “Kalbtepa amoteiéouota”
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and 4) “multidisciplinary friendly or engaging”, identified by 13 participants (9.6% of

responses, 20.6% of cases)

“communication with colleagues who are monitoring the same person before or after me”

— “oovevvonan e ovVadELPODS TOL TOPOKOL0VHODY TO (010 GTOUO TPLV 1 UETC, OTTO UEVD,”

“The opportunity for better communication and collaboration with other healthcare
professionals” — “H evkoaipio yio KOADTEPH ETIKOIVWVIO. KO1 GOVEPYATIO. UE OALOVS

emoyyeiuoties vyelog”
Key findings:

Communication and documentation clarity were the dominant perceived benefits.

Structure/consistency and patient-care improvement were the next most common benefits.

4.4.5 Perceived drawbacks of a standardised language (Q29)
Multiple-response analysis yielded 85 coded responses (134.9% of cases). The most frequently
coded drawback was “time-intensive/long process” (33.3% of cases). “Training/education

required” was the second most common drawback (23.8% of cases).
Examples from the three most common themes were:

1) “Time intensive processes”, including perceptions of lengthy completion, identified by

21 participants (24.7% of responses, 33.3% of cases)
“Time-consuming process” — “Xpovofopa diooikaaio”
“Time to complete the document” — “Xpovog eouminpwong evtomon”

2) “Prior training and education required” encompassing complexity, lack of clarity, or
unfamiliar terminology identified by 15 participants (17.6% of responses, 23.8% of

cases)

“Training of all professionals from the beginning, new and old” — “Exnaidcvon 6Awv twv

EMOYYEALATIOV 0td TNV 0pyN, VEOV Kot un”

“Not all health professionals are specialists with a standardized communication language”
— “No unv etvar 6Ahot o1 emayyelpatieg vyeiog eEE1OIKEVUEVOL [LE TUTOTOMNUEVT] YADGGOL

gmKowvoviag”

3) “Interference with workflow” identified by 8 participants (9.4% of responses, 12.7% of

cases)
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“Workflow limitation” — “Ilepropiouog oro work flow”

“It's difficult to change someone's ways and force them to operate in a different way than they
learned” — “Aboxolo vo, 0ALGLeEIS TOV TPOTO TOV KAOEVDS KL VO TOV DITOYPEWDTELS VO

Aertovpyet ue aALo tpomo amo avtov mov Euolde”
Key findings:

Time burden and training needs were the most common perceived barriers. Workflow

interference and translation/interpretation concerns were reported less frequently.

4.4.6 Environments where a standardised language could be useful (Q33)
Question 33 explored the environments in which an SL could be useful. Responses were coded
into thematic categories and analysed as a multiple-response set. Eight participants did not
provide a response and were treated as missing. Across valid responses, 80 coded endorsements
were recorded. The most frequently reported environment was clinical settings (inpatient and
outpatient) (n = 40; 72.7% of cases), followed by private practice (outpatient) (n = 17; 30.9%
of cases) (Table 4.15).

Table 4.15: Environments in which an SL could be useful (Q33).

Responses
Percent of
N Percent  Cases
Q33 Environments where Clinical (Inpatient, 40 50.0% 72.7%
participants believe using outpatient)
a SL would be useful
Academic 5 6.3% 9.1%
Public Health 6 7.5% 10.9%
(communication,
pharmacy, other HCP)
Private practice 17 21.3% 30.9%
(outpatient)
Online services 2 2.5% 3.6%
By All dietitians in all HC 8 10.0% 14.5%
fields
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I don't know

Total

2

80

2.5%

100.0%

3.6%

145.5%

a. Dichotomy group tabulated at value 1.

4.4.7 Education, professional bodies, and clinical placement exposure (Q37,

Q39-Q41)

Question 37 collected open-ended responses on SL use during clinical placement, allowing

multiple SL-related themes per participant. Non-responses and explicit reports of no SL use

were collapsed into a non-user category. The most frequently reported SL used during clinical
placement was PNDP (n =33, 52.4%). Smaller proportions reported SOAP (n =3, 4.8%), NCP
(n=2,3.2%) and IDNT (n =2, 3.2%). A total of 14 participants (22.2%) were classified as not

having used an SL during clinical placement (Table 4.16).

Table 4.16: Standardised language use during clinical placement (Q37).

Responses
Percent of
N Percent  Cases
Q37 SL taught during NCP 2 3.2% 3.2%
studies or clinical
SOAP 3 4.8% 4.8%
placement?

PNDP 33 52.4% 52.4%
IDNT 2 3.2% 3.2%
A SL was used, but the4 6.3% 6.3%
specific SL  was not
reported by the participant
No SL was used 8 12.7% 12.7%
Another specified SL wasl 1.6% 1.6%
used, that was
developed/provided by the
University/placement
facility
No answer 6 9.5% 9.5%
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NCP, SOAP, PNDP 3 4.8% 4.8%

SOAP, PNDP, other SLI 1.6% 1.6%
specified by the
University/placement
facility
Total 63 100.0%  100.0%

a. Dichotomy group tabulated at value 1.

Question 39 asked which SL should be taught for different professional environments.
Responses were coded into thematic categories and analysed as a multiple-response set. Valid
responses were provided by 57 participants (90.5%), with six treated as missing. Across valid
responses, 63 coded endorsements were recorded (110.5% of cases). The most frequent
category was PNDP without specifying an environment (n = 21; 36.8% of cases), followed by
“I don’t know” (n = 13; 22.8% of cases) (Table 4.17).

Table 4.17: Thematic coding of Participants’ preferred SL to be taught by

environment (Q39).

Responses

N Percent Percent of Cases

Q39 |Theme 1: NCP for 1 1.6% 1.8%
Participants’ academic/clinical placement

preferred SLenvironment

to be taught by
) Theme 2: NCP, unspecified 4 6.3% 7.0%
environment ?
environment
Theme 3: PNDP for 1 1.6% 1.8%

academic/clinical placement

environment

Theme 4: PNDP 2 3.2% 3.5%
clinical/workplace

environment
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Theme 5: PNDP, unspecified 21 33.3% 36.8%

environment

Theme 6: SOAP for 2 3.2% 3.5%
clinical/workplace

environment

Theme 7: SOAP, unspecified 3 4.8% 5.3%
environment

Theme 8: IDNT, unspecified 1 1.6% 1.8%
environment

Theme 9: SNOMED for 1 1.6% 1.8%
clinical/workplace

Theme 10: Any SL 5 7.9% 8.8%
Theme 11: The one that is 2 3.2% 3.5%

currently being used the most

Theme 12: The one that is 5 7.9% 8.8%

proven to be correct per

environment
Theme 13: I don't know 13 20.6% 22.8%
Theme 14: I consider this 2 3.2% 3.5%

question unclear or too broad

Total 63 100.0% 110.5%

a. Dichotomy group tabulated at value 1.

Question 40 examined whether participants perceived that the Cyprus Nutrition and Dietetic
Association (CyDNA) promotes use of a particular SL. Four participants provided no response
and were treated as missing. Among 59 valid responses, 28 participants (44.4%) reported that
CyDNA promotes PNDP. Fourteen participants (22.2%) responded “I don’t know” and 14
participants (22.2%) reported “No”.

Question 41 asked participants what could be improved in current SLs. Responses were coded

into thematic categories and analysed as a multiple-response set. Fifty-eight participants
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(92.1%) provided a valid response and five were treated as missing. Across valid responses, 61
endorsements were recorded (105.2%). The most frequently reported theme was the need for
more education, training, or practice with examples/case studies (n = 16; 27.6% of cases). Time
efficiency (SLs being more direct) and no improvement necessary were each reported by 10

participants (Table 4.18).

Table 4.18: Thematic coding of Participants’ recommendations on improvements to

current SLs (Q41).
Responses
N Percent Percent of Cases
Q41 Participants’ Theme 1: Adopt a 1 1.5% 1.6%

recommendations shorter structure

on improvements

Theme 2: To be more 10 15.2% 15.9%
to current SLs?

direct/time-effective

(fast but effective)

Theme 3: To be more 3 4.5% 4.8%
comprehensible

Theme 4: Reduce 1 1.5% 1.6%

repetition in steps

Theme 5: A manual to 1 1.5% 1.6%
come with SLs to aid

their completion

Theme 6: There is a 3 4.5% 4.8%
space for improvement,

but no recommendations

were given
Theme 7: I don't know 11 16.7% 17.5%
Theme 8: No 10 15.2% 15.9%

improvement is

necessary
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Total

Theme 9: When
composing a new meal

plan

Theme 10: When
composing a nutrition

diagnosis (to be clearer)

Theme 11: More
education/training/practi
ce with examples - case

studies

Theme 12: Better

planning around its use

Theme 13: More choices

on SL

No answer

16

66

1.5%

3.0%

24.2%

1.5%

1.5%

7.6%

100.0%

1.6%

3.2%

25.4%

1.6%

1.6%

7.9%

104.8%

a. Dichotomy group tabulated at value 1.

4.4.8 Examples of perceived difficulties in implementing PNDP (Q47)

Question 47 used an open-ended format to capture perceived PNDP implementation

difficulties, allowing multiple themes per participant. Fourteen participants (22.2%) provided a

valid response, while 49 participants (77.8%) did not provide an answer. Reported themes were

coded into binary variables for descriptive analysis (Table 4.19).

Table 4.19: Thematic presentation of Perceived difficulties when implementing the

PNDP (Q47).
Responses
Percent of
Percent  Cases
Theme 1: Time- 10.8% 11.3%

consuming/Long



Q47 Perceived Difficulties Theme 2: It's in printed 1 1.5% 1.6%

when implementing the  format/Manual Format

PNDP?
Theme 3: Nutrition 4 6.2% 6.5%
Diagnosis - hard to
articulate
Theme 4: Repetitive 1 1.5% 1.6%
Theme 5: Some of the 1 1.5% 1.6%
information necessary for
its completion is
sometimes not available
Theme 6: Not feasible to 1 1.5% 1.6%
complete for all patients
Theme 7: Nutrition 1 1.5% 1.6%
Problem (PAS) - hard to
articulate
No answer 49 75.4% 79.0%
Total 65 100.0% 104.8%

a. Dichotomy group tabulated at value 1.

4.4.9 Summary of key results from the First Questionnaire - Integration of

quantitative and qualitative findings

Most respondents reported being aware of a documentation process (98.4%), and the PNDP
was the most commonly used framework in practice (68.3%). Among those who reported using
a documentation process, most indicated that they implement all stages (73.0%). Participants
described the main benefits of using a standardised language as improved communication and
clearer documentation (73.0% of cases), followed by better structure and consistency. In
contrast, the most frequently reported drawbacks related to the time required to complete the

process and the need for additional training.

4.5 Qualitative feedback: Expert validation questionnaire

Open-ended expert feedback was coded into five themes: (1) interface and visual readability,

(2) wording and terminology, (3) content completeness and clinical detail, (4) workflow and
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functionality preferences, and (5) overall acceptability. As shown in Table 4.20, most entries
contained no comment (n =41; 65.1%). Among responses that included narrative feedback, the
most frequent single-theme category related to interface and visual readability (n = 7; 11.1%),
followed by workflow and functionality preferences (n=5; 7.9%) and wording and terminology
(n = 4; 6.3%). Less frequent were comments coded under content completeness and clinical
detail (n = 1; 1.6%) and overall acceptability (n = 1; 1.6%). A small number of responses were
coded into combined categories (e.g. readability plus wording; wording plus workflow; content
completeness plus workflow), indicating overlap between presentation- and functionality-

related suggestions.

Using multiple-response coding (allowing more than one theme per comment), Table 4.21
summarises 26 coded theme instances. The most frequently coded themes were interface and
visual readability (n = 8; 30.8% of responses; 36.4% of cases) and workflow and functionality
preferences (n = 8; 30.8% of responses; 36.4% of cases), followed by wording and terminology
(n=6;23.1% of responses; 27.3% of cases). Content completeness and clinical detail accounted
for 11.5% of coded instances (n = 3; 13.6% of cases), while overall acceptability was least
frequent (n = 1; 3.8% of responses; 4.5% of cases). The total percentage of cases exceeded

100% (118.2%) because multiple themes could be assigned per case.

Across tool sections, the most common suggestions concerned improving screenshot readability
(e.g. larger images/fonts), minor editorial consistency, clearer wording in selected prompts, and
the addition of specific clinical fields (e.g. “current weight” and date fields). Several comments
also referred to functions or fields that were already present within the prototype, indicating

that some feedback reflected limited recognition of existing features during evaluation.

Table 4.20: New Theme appearance from Experts

N %
No comment 41 65.1%
Interface and visual readability 7 11.1%
Interface and visual readability, Wording 1 1.6%
and Terminology
Wording and terminology 4 6.3%
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Wording and terminology, Workflow 1

and functionality preferences

Content completeness and clinical detail 1

Content completeness and clinical detail, 2

Workflow and functionality preferences

Workflow and functionality preferences 5

Overall acceptability 1

1.6%

1.6%

3.2%

7.9%

1.6%

Table 4.21: Experts Opinions Frequencies

Responses
N Percent Percent of Cases
Experts' Opinions® Theme 1: Interface and visual 8 30.8% 36.4%
readability
Theme 2: Wording and 6 23.1% 27.3%
Terminology
Theme 3: Content completeness 3 11.5% 13.6%
and clinical detail
Theme 4: Workflow and 8 30.8% 36.4%
functionality preferences
Theme 5: Overall acceptability 1 3.8% 4.5%
Total 26 100.0% 118.2%

a. Dichotomy group tabulated at value 1.

4.6 Final electronic Greek PNDP tool (e-AAA®D)

The electronic PNDP tool (e-AAA®) was produced through an iterative, practice-driven

development pathway that translated the PNDP into a structured digital workflow in Greek.

The resulting prototype operationalised the four PNDP stages: assessment, diagnosis,
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intervention, and monitoring/evaluation within a template-based interface intended to reduce
reliance on narrative-only documentation and to support consistent capture of clinical
reasoning. The final tool comprised discrete documentation modules corresponding to core
components of dietetic assessment and care, including beneficiary characteristics,
anthropometry, medical history, medication, and nutrition diagnosis. These modules were
implemented within a spreadsheet-based prototype capable of generating, clearing, and
reformatting tables dynamically according to user selections (e.g. checkboxes and dropdown
menus), enabling case-specific documentation pathways without requiring reconfiguration of

the template for each patient encounter.

A central output of the development process was a structured pathway for nutrition diagnosis
formulation. This component was scaffolded through guided statement construction (Problem,
Aectiology, Signs/Symptoms; PAS), supported by selectable diagnostic elements and
preformatted sentence options, as informed by the ADA (2006). These design features were
incorporated to reduce cognitive burden, strengthen consistency of diagnostic language, and
maintain traceability between assessment evidence and diagnostic conclusions. In addition, the
tool incorporated practical clinical supports (e.g. standardised fields and curated prompts such
as medication—nutrient interaction considerations), such that documentation was not only

recorded but actively guided by the interface.

To support coherent reporting, the tool generated a consolidated report-style output through a
dedicated “Summary of e-AAA®” view, where content from individual modules could be
compiled into a single clinical note format. Automated formatting routines were embedded to
maintain readability and layout integrity of the compiled output, including functions that reduce
excessive spacing between copied sections. Collectively, these features positioned the final
prototype as both a documentation template and an implementation mechanism, structuring not
only what information is recorded but also how clinical reasoning is expressed and presented

as a coherent, auditable summary.

From a technical perspective, implementation within a spreadsheet environment supported by
scripting logic resulted in a modular system that could be extended and adapted (e.g., adding
modules, modifying titles, and updating translation mappings) while remaining usable for
routine documentation. Overall, the developed prototype provided a context-adapted electronic
PNDP documentation workflow that prioritised standardisation, traceable clinical reasoning,
and clear summary outputs, while remaining feasible within the constraints of local digital
infrastructure. A short indicative manual of the resulting electronic tool is presented in Table

4.22.
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Overall, the development and expert evaluation phases supported the relevance, clarity, and
simplicity of the electronic PNDP tool, while qualitative feedback identified areas for
refinement in presentation, readability, and workflow-related features. A more detailed account
of these validation findings is provided in the published manuscript on the development and
content validation of the e-PNDP tool (Appendix XI). Collectively, these findings support the
feasibility and early practical acceptability of the prototype as a context-adapted electronic

documentation tool for use in Cyprus.

Table 4.22: Short user guide for the electronic Greek PNDP tool (e-AAA®D)

Odyo6g Xpnong tov e-AAAD
(HAextpovikd Epyadeio PNDP ce Google Sheets) * 'Exdoon: ®Aepdpng 2026
XKomdg

To e-AAAD givar éva niektpovikd mpdtumo TekUnpimong mov peta@pdlel ™ Aoy Tov
PNDP og dopnuévn pon| epyaciog péca og mepipdirov Google Sheets. Xto6yoc tov gival va
vroopilel  GLOTNUATIKY  KOTOYPA®N  €KTiunons, Oldyvmong, moapéupaocng Kot
napokorovOnong/aElordynong, pe pewwpévn egbptnon omd eredBepo keipevo ko pe

duVaATOHTNTO TOPAYMOYTG CUVOTTIKNG OVOPOPAS.
[IpdoPaom kar apykn pvOuon
Avoitte o apyeio e-AAAD oo Google Sheets.

Av cag (nmBet, emiéste «Apyeio > Anovpyio avtypdeovy dote vao epydlecte oe dikd

GG aVTiypOPo.

Av egppoaviotel mpogiwdomoinon yw cevipia (Apps Script), emurpéyte To amapoitnTa

JIKOLMDLLATO, Y10 VO, AEITOVPYTIGOVY TO TPOGOPLOGUEVO LEVOV/EVTOLEG.

159



AIAAIKAZIA AIATPO®IKHY KAl
AIAITOAOIKHZ ®PONTIAAZ

©copyrights apply, 2026
Mépog TnG BIBAKTWPIKN BIaTpIRIG HE TiTAO

Observational cross-sectional studly.

uno v aryida Tou Suvdéopou AiaitoAdywv & AlaTpooAdywv Kinpou

Aeio, Ba oac {nTnbei va

jOETE QUTO TO EPY

AT6 v EAiva MoAudwpou kal emBAETIWY kaBnyrTpia EAEvn Avdpéou

Comparison of the Standardised Nutrition Terminology in a software or manual
format and presentation of their impact to the Nutrition Care Process. An

Tnv np@rtn @opa nouv Ba
Sorn 508,
TE

£nEITa ano To NATNUa oTa avrioToIXa Kouunia.

& il orov i il.com). O yo¢ dev pnopei
va 3¢, SraPaoei 1) enekepyaoTei TIG Np £¢ oag nA piec. H B i
anokAeioTikG yia Tnv A ipyia Twv autévop NHIOUPYIBV TNG iA o€ KaBe nedio,

Aopn apyeiov kot @UAAL epyaciog

To apyeio meprhappdver ta akdiovda @OUALY (KapTELEG), e aKkpiPn ovouaTa:

EEoeuiio

«AvOpomouetpikn kot Bioynukn A&ohdynon»

«A&oroynon latpucod Iotoptkov»
«Koaraypagn ©.A.»

«A0Tpo@IKT Ko AtotoAoyikn Adyvoon»

«IIepiinyn AAAD)»
dvAro PoLoc/mepreyduevo
AvOpomopeTpikn Kol Buoynuum | Xapokmmpiotikd Awcoovyov,
A&oloynon ZOUOTOUETPIKG  OEOOUEVO KOl  GYETIKEG
UETPNOELS EKTIUNONC.
A&oroynon — latpikod Iotopikd latpucod 1GTOPIKO, OYETIKES
Oy VOOEIG/KMOKOTOINOoT KOl KAWVIKEG

TANPOPOpiES.

160




Kataypaer,  ®@appokevtikng  Ayoyng | CopuoKevTikn) oymyn Kol GTolEio. mov

(®.A) cLVOLovTaL VE STPOPIKES
aAANAETIOPACELS.

Awtpogikny ko Atartoroyikny Atdyvoon | Aopunuévn dtdmwon

(AAN) STPOPIKNG/dLTOAOYIKN G d1dyvmong (m.y.
Aoywn PAS).

[TepiAnyn A&ordynong AAAD JVYKEVIPOTIKY]  TpoPfoi/avapopd e
aVTLYPOEN-GOVOES TOV EMUEPOVS TIVAKMV.

[Ipotewvopevn por| ypnong

H oxéiovBn pon mpoteivetor yuo TNV OAOKANPMOON  HWOG  TEKUNPUOUEVNG
emiokeymg/extiunong:

ZoumAnpoote o PACIKA COUATOUETPIKG oToryeior 6To «AvOpomopetpikn kot Broymukm

A&ohdynon»
OlokAnpmote to KAvikd mAaicto 6to «A&loddynon latpucod lotopicony.

Inuewwote 1o ehppoka oto «Kataypaen @appokevtikng Ayoyng (P.A.)» (Ko oyetikés

TOPATNPNCEI/ AAANAETIOPACELS OOV VTLAPYOVV).

Awton®ote T STPOPIKN/OITOAOYIKT O1dyveon oT0 «AlTpoeikn Kot AloiTOAOYIKN

Audryvoon (AAN)».

Metaeite oto «Ilepianyn AAAD» y1o Vo GUYKEVIPMOETE TOVE TIVAKES KO VO TOPAYETE

avapopd.
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CHAPTER 5 DISCUSSION

166



5.0 Introduction
The chapter is organised around interpretation of key findings, comparison with the literature,
implications for practice and policy, strengths and limitations, recommendations for future

research, and a chapter summary.

Chapter 4 presented the quantitative and qualitative findings on current documentation
practices, perceptions of standardised language and the usability of electronic formats within
the Cypriot context. Those findings are discussed here in relation to the research objectives and

existing literature.

The study had two linked purposes: first, to examine current documentation practices and
perceptions relating to structured documentation among nutrition and dietetic professionals in
Cyprus, with particular focus on PNDP; and second, to develop and evaluate, through expert
validation, a context-specific electronic PNDP tool informed by those findings. For the
electronic tool to be relevant to practice, it needed to be tailored to the needs of the NDPs, as

identified through the online questionnaire.

The questionnaire helped to establish the level of awareness and understanding of the NDPs in
Cyprus regarding the different DPs and SLs. Trends regarding their use and perceptions of
related benefits or drawbacks were also assessed to aid the development of the electronic tool.
Other parameters that could further strengthen or weaken such perceptions were also assessed,
for example the geographic location or the practice setting of the NDPs, or the years of
experience and prior exposure to such frameworks. Opinions related to future implementation

strategies of a DP or a SL at a national level and the implications of their use were also collected.

5.1 Overview of Key Findings

The study examined current documentation practices related to structured documentation in
Cyprus, with particular focus on PNDP, and explored the perceived value and practical
acceptability of an electronic PNDP tool through development and expert validation. Overall,
the findings suggest that awareness and conceptual endorsement of structured documentation
are relatively widespread among nutrition and dietetic professionals in Cyprus, but consistency

of implementation remains variable across practice contexts.

Participants recognised the professional and clinical value of structured documentation and
standardised language, particularly for communication, consistency, and clearer record
keeping, while also identifying practical barriers such as time burden, training needs, workflow
disruption, and limited digital support. Considered alongside the expert validation findings and

the wider international literature, the results further suggest that electronically structured PNDP
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formats may support documentation clarity, practical usability, and the transparency of clinical
reasoning. Taken together, these findings indicate that effective implementation depends not
only on conceptual agreement with structured frameworks, but also on workflow compatibility,
practitioner training, organisational support, and the availability of supportive digital tools

within evolving healthcare systems.

5.2 Interpretation in Relation to Existing Literature

The present findings align with and extend existing international evidence regarding
implementation of structured nutrition documentation frameworks. Consistent with
multinational studies (Lovestam et al., 2017; Lovestam, Steiber et al., 2019; Vinci et al., 2023),
this study demonstrates that while awareness of structured documentation processes is
relatively high, consistent operational implementation varies considerably across practice
settings. Similar to previous research, practical barriers—including time constraints, workflow
integration challenges, and technological limitations—emerged as influential determinants of

adoption.

The positive expert evaluation of the electronic PNDP tool, considered alongside earlier
findings reported by O'Sullivan (2013) and related international evidence, is consistent with the
view that digitally structured documentation formats may support usability, clarity, and
implementation feasibility. Specifically, O'Sullivan (2013) demonstrated that electronic
prototypes integrating structured diagnostic prompts enhanced practitioner confidence and
facilitated stepwise reasoning. Likewise, multinational analyses have shown that electronic
health record (EHR) integration is associated with stronger implementation rates and improved
documentation clarity (Lovestam, E. et al., 2020). The current findings reinforce this pattern
within a smaller and digitally evolving health system, suggesting that digital integration may

exert a consistent influence across diverse healthcare contexts.

However, the present study advances the literature by explicitly conceptualising documentation
format as a determinant of implementation experience. Whereas prior studies frequently treated
electronic infrastructure as a contextual facilitator, the findings here suggest that format may
shape diagnostic clarity, perceived efficiency, and sustainability of structured documentation.
This supports the argument raised in Chapter 2 that documentation medium should be examined
not merely as infrastructure, but as an active component influencing clinical reasoning

processes.

In relation to structured language use, the reported improvements in diagnostic confidence
among participants using PNDP electronically align with evidence suggesting that standardised

terminology strengthens clarity and interdisciplinary communication (Vinci et al., 2023; Swan
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et al., 2017). The structured prompts embedded in the electronic tool were judged by experts as
likely to reduce ambiguity in PES formulation, echoing previous findings that usability-
enhancing features—such as predefined diagnostic structures—improve consistency of
documentation (Lovestam et al., 2017). At the same time, variability in reported training
exposure reflects international observations that structured frameworks require formal

education and reinforcement to ensure effective integration (Lovestam, Steiber et al., 2019).

The partial support for Hl—indicating that current assessment practices do not uniformly
ensure consistent, high-quality documentation—also resonates with prior evidence highlighting
discrepancies between conceptual endorsement of the NCP and practical application. Studies
in South Korea and Saudi Arabia, for example, have reported continued reliance on manual
documentation despite recognition of structured framework benefits (Kim & Baek, 2013; Vinci
et al., 2023). The present findings suggest that similar variability exists in Cyprus, particularly

where digital templates are not embedded within the national EHR system.

From an implementation science perspective, the moderating role of training and digital
infrastructure observed in this study supports existing literature emphasising organisational and
technological readiness as critical adoption factors (O'Sullivan, 2013). Consistent with
diffusion of innovation principles, electronic PNDP integration appears more sustainable when
supported by structured training, leadership endorsement, and workflow alignment. This
reinforces the notion that adoption is not solely an individual-level decision but a system-level

process shaped by institutional context.

Importantly, the expert validation findings contribute novel evidence to a literature that has
been dominated by cross-sectional self-report studies. Few prior investigations have involved
the empirical development and evaluation of context-specific digital PNDP tools. The positive
usability ratings and constructive thematic feedback in this study therefore extend beyond
descriptive adoption research and provide applied insight into tool feasibility within a nationally

regulated yet digitally maturing healthcare system.

Overall, the findings both corroborate and extend existing literature. They confirm the
recognised benefits of structured digital documentation while advancing understanding of
documentation format as a meaningful implementation variable. By situating these findings
within the Cypriot healthcare context, this study contributes context-sensitive evidence to an
international body of research that has largely focused on larger or more digitally mature health

systems.
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5.3 Conceptual Contribution: The Potential Role of Digital Format in
Supporting Structured PNDP Implementation

A central conceptual contribution of this study lies in highlighting the potential importance of
digital documentation format as a support for structured PNDP implementation. While the
present study did not directly compare manual and electronic documentation formats
empirically, the combined survey findings, expert validation results, and international literature
suggest that digital structure may influence how consistently structured documentation is
operationalised in practice. These interpretations should be understood as conceptually and
contextually supported rather than as direct evidence of comparative effectiveness, since the
study did not involve real-world comparative testing of manual and electronic formats. Existing
literature has frequently identified electronic health record (EHR) integration as a facilitator of
NCP/PNDP adoption; however, format has typically been treated as a background condition
rather than as a determinant shaping professional reasoning and behavioural adherence. The
present findings suggest that documentation medium may influence how structured frameworks
are operationalised in practice. The expert validation findings, considered alongside
international literature, suggest that electronically structured formats may support clearer
formulation of nutrition diagnoses, stronger linkage between assessment findings and
interventions, and greater confidence in structured documentation. This indicates that digital
format may reduce cognitive load by embedding structured prompts and predefined diagnostic
logic within the documentation process. In contrast, manual documentation requires the
practitioner to internally generate and structure the PNDP logic without system-level
scaffolding. As a result, implementation fidelity may vary more substantially in manual

formats, even when conceptual understanding of PNDP is present.

The findings therefore support conceptualising documentation format as a mediator between
professional knowledge and implementation behaviour. While training and awareness are
necessary, they may not be sufficient to ensure consistent adoption in the absence of digital
structural support. Electronic templates that incorporate structured language and diagnostic
pathways appear to externalise the logic of clinical reasoning, making it more transparent,

reproducible, and auditable.

From an implementation science perspective, this reframing aligns with the view that
technological artefacts are not neutral tools but shape professional practice patterns.
Documentation systems can either constrain or enable structured reasoning depending on their
design. Rather than empirically demonstrating direct differences between manual and electronic
formats, the present study provides context-specific evidence that supports the potential value

of digital structure as an implementation support.
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In doing so, the research extends beyond descriptive adoption studies and contributes a
conceptual lens through which documentation systems may be evaluated. Documentation
format emerges as a structural determinant of implementation sustainability, professional
visibility, and standardisation fidelity. This contribution has implications not only for dietetics,
but also for other health professions seeking to embed structured care pathways within digital

environments.

5.4 Implications for Policy and Practice in Cyprus

The findings of this study have practical implications for clinical documentation, professional
training, and health system development within Cyprus. At practice level, the variability
observed in documentation format, completeness, and use of structured language indicates that
PNDP is recognised and used, but not yet implemented in a fully consistent manner across
settings. This suggests that standardisation cannot rely on professional awareness alone. In the
absence of embedded digital structure, implementation remains dependent on individual
routines, training exposure, and local workflow conditions. A structured electronic PNDP
format could therefore help reduce variation in note structure, improve documentation
consistency, and support clearer linkage between assessment, diagnosis, intervention, and

monitoring.

Within the Cypriot health system, these implications are particularly relevant because
documentation expectations already exist, yet structured digital support remains limited. The
findings suggest that the current gap is not between professional regulation and absence of
documentation, but between documentation requirements and the practical tools available to
support standardised completion. Integration of a validated, context-adapted electronic PNDP
template within the GHS platform could strengthen auditability, continuity of care, and
comparability of records across practitioners. This would be especially valuable in a system
where quality-linked governance is developing and where structured, retrievable

documentation is necessary for monitoring practice and service performance.

The findings also indicate that implementation is likely to depend on training and workflow fit
as much as on policy endorsement. Reported barriers in the present study, particularly time
burden, training needs, and workflow disruption, suggest that digital integration alone would
be insufficient without parallel educational and organisational support. For this reason,
undergraduate education, clinical placement training, and continuing professional development
should incorporate structured documentation and practical PNDP use more explicitly. Training
should focus not only on introducing the framework in principle, but also on the stages that
participants found most challenging in practice, particularly nutrition diagnosis and

intervention, and on the use of digital tools that support structured completion.
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At policy level, the findings support phased rather than immediate large-scale implementation.
The expert validation findings indicate that the electronic PNDP tool is feasible and acceptable
in principle, but real-world integration should first be evaluated through pilot use in selected
settings. Pilot implementation would allow assessment of workflow compatibility,
documentation quality, usability under routine conditions, and any additional refinement needs
before wider adoption. Such a staged approach would also allow alignment with existing GHS

documentation requirements and emerging quality-of-care initiatives.

A further implication concerns professional visibility. When dietetic documentation is
structured, legible, and integrated within shared records, nutrition diagnoses and interventions
become easier to identify, review, and communicate within multidisciplinary care. This has
implications not only for continuity and quality of care, but also for how the contribution of
dietitians is recognised within the wider health system. In this sense, standardised digital
documentation should be understood not only as a technical improvement, but also as a
mechanism for strengthening accountability, interdisciplinary communication, and the

measurable visibility of dietetic practice.

Overall, the findings suggest that Cyprus is at a point where policy, professional standards, and
digital development could be more closely aligned. A structured electronic PNDP tool,
supported by training, phased implementation, and appropriate governance mechanisms, may
offer a practical route towards greater consistency, transparency, and quality in nutrition

documentation within the national healthcare system.

5.5 Current Nutrition Assessment and Documentation Practices

5.5.1 Current documentation methods

Documentation in Cyprus appears mixed. Almost all participants were aware of a DP (98.4%)),
but documentation methods differed across individuals and settings. PNDP was the most used
DP (68.3%), while fewer reported using SOAP (11.1%) or NCP (6.3%). A minority reported
awareness without use (12.7%). This suggests structured documentation exists, but it is not a

shared standard in all settings.

Implementation also varied. Most DP users reported using all stages (73%), but partial use was
reported (17.5%). Among PNDP users, most reported full implementation (70.2%), but some
steps were omitted, including Step 6 (Evaluation). This indicates that while structure is valued,

completion depends on workflow and context.
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5.5.2 Use or absence of PNDP and NCP

The high use of PNDP likely reflects training exposure and use during clinical placement.
PNDP was the most frequently reported standardised language used during placement (52.4%),
but many reported no SL use during placement (22.2%). This suggests PNDP uptake may

depend on whether placements and supervisors supported structured documentation.

In contrast, NCP use was low, with most participants reporting non-use. This aligns with
evidence that NCP adoption depends on training, time, and system support (Lovestam, Vivanti
et al., 2019; Vinci et al., 2023). It is also consistent with findings that Greece showed lower
awareness and uptake than other countries (Lovestam, Steiber et al., 2019), which may be

relevant given similarities in implementation capacity and system supports.

5.5.3 Variability in practice

Variability was evident at three levels. First, some participants did not use a DP despite being
aware of one. Eight reported non-use, consistent across questions. Awareness alone did not
translate into routine use. Second, use varied in completeness. Partial implementation and step
omissions occurred across DPs. PNDP users most often identified Nutrition Diagnosis and
Nutrition Intervention as the most difficult steps. Open-ended responses supported this: the
most common difficulty was that PNDP is time-consuming, followed by difficulty writing the
nutrition diagnosis and lack of required information to complete the process. These match

international findings that time constraints and insufficient training are common barriers (Kim

& Baek, 2013; Lovestam, E. et al., 2020; Vivanti et al., 2018).

Third, participants differed in when they considered structured documentation necessary. Those
using a DP only in selected cases linked DP use to patient complexity (e.g. chronic illness,
medication use, abnormal lab values, renal disease, GHS visits). This suggests a case-based

approach where DPs are used when risk and complexity are higher.

5.5.4 Why these patterns exist in the Cypriot context

Several contextual factors help explain these patterns. One factor is documentation
infrastructure. There are no validated electronic PNDP tools in Cyprus. Documentation within
the GHS electronic platform relies mainly on free text without built-in structure. In practice,

structure depends on each NDP rather than system design.

A second factor is uneven access to patient information within the GHS platform. Clinical
dietitians have limited access and capabilities compared with other professionals. This makes
full documentation harder, especially for steps that depend on monitoring, follow-up, and lab

data.
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A third factor is how audit is currently applied. Audit measures emphasise financial and
regulatory compliance, while quality-of-care data are not systematically collected. This reduces
external pressure to standardise documentation, and gaps are more likely when workload is high

and structured documentation is not required (Theodorou et al., 2025).

National requirements also shape documentation in specific areas. Anthropometric
measurements are mandatory in GHS guidance, and PNDP is included in approval processes
for visit extensions. This may encourage PNDP use in cases linked to GHS pathways, without

leading to consistent use across all settings.

5.5.5 Links to system constraints, training exposure, and professional culture
The barriers reported by participants align with system constraints. Time burden was the most
frequently reported drawback of standardised language and structured processes, and PNDP
was commonly described as time-consuming. This matches international evidence that time
remains a major barrier even when knowledge improves (O'Sullivan et al., 2019; Vivanti et al.,
2018). It also aligns with findings that structured electronic templates can improve feasibility
(Lovestam et al., 2017; O'Sullivan, 2013). In Cyprus, where documentation is often free text,

the workload of structured documentation falls mainly on the practitioner.

Training exposure also appears uneven. Academic seminars and clinical placement were
common sources of DP awareness, but not all placements used standardised language. This fits
evidence that implementation depends on local reinforcement and tools that support routine use

(Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; Vinci et al., 2023).

Professional context may also matter, particularly given the high proportion of participants in
private practice and in settings without other healthcare professionals. In these settings,
documentation may be driven more by individual routine than by shared organisational
requirements. This may explain why participants reported benefits of standardised language for
structure and communication, while also reporting barriers such as time burden, training needs,

and workflow disruption.

Overall, the findings suggest that PNDP is widely known and used in Cyprus, but consistent
and complete implementation is limited by time, uneven training exposure, and limited digital
support. The variation observed is consistent with a system where documentation frameworks

exist, but practical supports for routine use are not yet in place.

5.6 Impact of Manual vs Software-Based Standardised Terminology

The findings of the present study, considered alongside the international evidence reviewed in

Chapter 2, suggest that documentation environment may influence how easily dietitians apply
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PNDP/NCP logic in routine practice and how consistently standardised terminology is
expressed in written records. In this sense, the impact of standardised terminology depends not
only on whether a framework is endorsed, but on whether the documentation environment

supports structured reasoning, clear expression of decisions, and efficient use of agreed terms.

5.6.1 Potential Role of Digital Formats in Supporting Structured PNDP and

Standardised Terminology

Manual documentation (paper-based notes or unstructured free-text entry) remains common
across contexts and may be perceived as familiar, flexible, and quick for some practitioners.
However, the evidence synthesised in Chapter 2 suggests that manual formats are more likely
to produce variability in structure and terminology, particularly when standardised language
must be generated without embedded prompts. Handwritten or manual NCP documentation has
frequently been described as inconsistent and time-consuming, with documentation quality

more dependent on individual writing style and personal habits than on an agreed structure.

This is particularly relevant for the nutrition diagnosis step. Standardised frameworks require
clinicians to articulate the nutrition problem using structured statements (e.g. PAS).
International literature consistently reports that dietitians find it challenging to select
appropriate diagnostic terms and to formulate coherent diagnosis statements, even when they
perceive the framework as professionally valuable. This helps explain why clinicians may adopt
the broader process more readily than the full terminology set, and why uptake often varies by
step, with diagnosis being a frequent point of difficulty and inconsistency (Lovestam, Vivanti

etal., 2019; Vinci et al., 2023).

In the present study, a similar gap between conceptual endorsement and applied performance
was observed. Although almost all participants agreed that nutrition diagnosis is distinct from
medical diagnosis (98.4%), only approximately half correctly identified a nutrition diagnosis
from a list (52.4%). While this item does not directly assess documentation output, it supports
the interpretation that diagnosis-related competence and terminology application may be
inconsistent in practice, particularly where documentation systems do not actively support

standardised phrasing and structure.

5.6.2 Software-based formats as enablers of structured PNDP/NCP

recording

In contrast, software-based documentation environments can embed the PNDP/NCP structure
into the documentation process itself. Evidence reviewed in Chapter 2 indicates that electronic
health records (EHRs) capable of accommodating structured NCP documentation—particularly

through templates, guided fields, and drop-down options for terminology—are associated with
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improved feasibility of implementation, clearer documentation, and greater consistency across

practitioners (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; Vinci et al., 2023).

A clear example is the electronic NCP/NCPT prototype evaluated by O'Sullivan (2013). The
prototype incorporated structured menus and ready-to-select diagnostic and intervention
options. Participants consistently preferred the electronic terminology format over paper due to
ease of use, retrospective accessibility, integration with EHR systems, and improved time
efficiency. Confidence increased following prototype use, and the step-by-step structure was
reported to support critical thinking during documentation. The findings illustrate how
electronic formats can make documentation more standardised by encouraging use of

predefined terms and by guiding users through the process steps.

The electronic PNDP tool developed in the present study is aligned with this approach, while
differing in important practical characteristics. The PNDP tool was created as a web-based
Google Sheets template in Greek, rather than an installable software system in English, and it
is modelled directly on PNDP rather than NCP. Unlike O’Sullivan’s prototype, it can be adapted
across patient groups and can store notes in repeated use. However, because it is not embedded
within a national EHR, each use requires appropriate storage and labelling in accordance with
GDPR and local data protection procedures, which has implications for implementation

feasibility and record governance.

5.6.3 Effects on documentation quality, clarity, and consistency

Across the evidence base, electronic formats are commonly associated with improved
documentation quality due to better structure, legibility, and completeness. In dietetic contexts,
the ability of an EHR to accommodate NCP documentation (including templates and drop-
down lists for PAS components) is repeatedly described as a facilitator of routine uptake and
consistent record keeping (Lovestam et al., 2017). In multinational work, EHR availability
emerges as a prominent enabler of NCP implementation, alongside peer support and national
association recommendation (Lovestam, Vivanti et al., 2019). Similar findings from adjacent
professions (e.g. nursing) indicate that structured electronic templates improve completeness,

clarity, and care planning quality compared with paper-based records.
Applied to PNDP/NCP logic, these effects are particularly relevant for:

e Clarity: Structured fields support clearer expression of assessment findings and

decisions, reducing ambiguity in written records.

e Consistency: Drop-down terminology and preformatted diagnosis structures reduce

variation in wording, supporting comparability across clinicians and settings.
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o Transparency and auditability: When the same structure is applied consistently
(assessment, diagnosis, intervention, monitoring/evaluation), it becomes easier to

review the rationale for decisions and to evaluate implementation quality.

The emphasis on ready-to-use labels and structured diagnosis statements in electronic formats
is therefore not an administrative feature. It directly supports more standardised documentation,

which strengthens continuity of care and interpretability of dietetic records.

5.6.4 Effects on efficiency and the persistent role of time as a barrier

Despite the benefits of structure and clarity, time remains a consistent barrier across the
international literature. Large multinational studies identify lack of time as the strongest
reported barrier to NCP implementation, followed by inadequate training and knowledge
(Lovestam, Vivanti et al., 2019). Longitudinal evidence shows that even when knowledge and
confidence improve over time, the perception of NCP/NCPT as time-consuming may persist
(Vivanti et al., 2018). This suggests that training alone may be insufficient to change time

perceptions if documentation systems remain poorly aligned with workflow.

Electronic formats can address efficiency by reducing barriers at documentation points
commonly experienced as difficult or time-intensive, particularly nutrition diagnosis
articulation and the generation of structured summaries that link assessment findings to
interventions and monitoring plans. Both O’Sullivan’s prototype and the present electronic
PNDP format reflect this principle through structured menus and pre-defined diagnostic
elements, aiming to improve time efficiency by making standardised phrasing and terminology

selection easier to implement in routine practice.

5.6.5 How format influences behaviour in practice

Documentation format also shapes practice behaviour by influencing how consistently
dietitians follow the PNDP/NCP sequence and how readily terminology is used in a
standardised way. Key mechanisms include: (a) structured sequencing reinforces the
PNDP/NCP pathway. Templates and guided sections support consistent completion of each
step and promote clearer linkage between assessment evidence and resulting decisions; (b)
predefined terminology supports consistent expression of diagnoses and plans. Drop-down lists
and ready-to-use diagnostic labels encourage use of agreed terms, reducing variation due to
individual phrasing; (c) step-by-step structure supports structured critical thinking during
documentation. By guiding users through each phase, electronic formats can support consistent
decision articulation, particularly at the diagnosis stage where justification and clarity are

essential.
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Overall, the literature and the present findings support the interpretation that software-based
approaches do more than convert paper records into electronic text. When designed around
PNDP/NCP logic and terminology, they can promote clearer, more consistent, and more
transparent documentation. Manual formats may preserve flexibility, but they also increase
variability in structure and terminology use, particularly in areas such as nutrition diagnosis

where standardised expression is essential and widely reported as challenging.

5.7 Dietitians’ Perceptions of PNDP and Standardised Language

Among participants who reported using a documentation process only for selected cases, its use
was mainly associated with patients with more complex medical profiles with or without urgent
medical supervision. This suggests that NDPs may be more likely to use a structured and
evidence-based process when patient care required more detailed clinical reasoning and

planning.

5.7.1 Perceived usefulness and practical value

Participants’ responses suggested that the perceived usefulness of standardised language and
structured documentation is primarily linked to clearer communication and better record
keeping. The most frequently reported benefit of standardised language was better
communication among healthcare professionals, including clearer documentation and record
keeping. This was followed by the view that standardised language enables structure and
consistency. Participants also described potential benefits for patient care and outcomes,

although these were reported less frequently than communication-related benefits.

This pattern suggests that standardisation is valued mainly because it makes documentation
easier to understand and easier to follow over time, especially when more than one professional
may be involved in care. This aligns with the purpose of PNDP and similar frameworks, which
aim to improve transparency and consistency in documentation and in how nutrition care is

described across settings (Lovestam et al., 2017; Vinci et al., 2023).

A smaller proportion of participants described standardised language as a professional tool for
thinking or processing. Although less common, this theme is still important, because it indicates
that some NDPs view structured documentation as a way to support decision making and

planning, not only as a way to record decisions.

5.7.2 Professional value, visibility, and perceived recognition of dietetic

contribution

Participants also associated standardised language with professional recognition. Most

participants agreed that using a standardised language has changed or is expected to change
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how other healthcare professionals or NDPs perceive the value of dietetic contribution.
Similarly, most participants agreed that using a standardised language could support the ability

to audit care, support evidence-based practice, and improve quality of care and outcomes.

These findings indicate that standardisation is seen as a way to make dietetic work more visible
and more clearly linked to evidence-based practice. At the same time, the relatively high
proportion of uncertain responses suggests that, for some participants, the link between
standardised documentation and measurable improvements in care is not fully clear in practice.
This may reflect limited local experience of systems where dietetic documentation is routinely
audited for quality or used to demonstrate outcomes, which is consistent with international
evidence showing that perceived value is shaped by system infrastructure and the extent to
which standardised documentation is supported and reinforced in routine workflow (Lovestam,

Vivanti et al., 2019; Vinci et al., 2023).

5.7.3 Perceived complexity, time burden, and effort required

Despite recognition of benefits, participants frequently described implementation barriers. The
most reported drawback of standardised language use was that it is time-intensive, followed by
the need for prior training and education. Additional reported drawbacks included interference
with workflow, difficulty translating thoughts into a different language, and concerns about
misinterpretation by other healthcare professionals. A small proportion of participants reported

concerns about unsafe practice.

This pattern is consistent with the international literature on NCP and NCPT implementation,
where time constraints and limited training are repeatedly reported as major barriers (Kim &
Baek, 2013; Lovestam et al., 2017; O'Sullivan, 2013; Porter, Jane M. et al., 2015). It also
supports the interpretation that resistance often reflects feasibility challenges, rather than

disagreement with the concept of standardisation.

5.7.4 Step-specific difficulty and confidence in framework use

Reported difficulty across PNDP steps helps clarify where participants experience the greatest
challenges. Among PNDP users, most reported that none of the steps were difficult to
implement. However, among those reporting difficulties, Nutrition Diagnosis and Nutrition
Intervention were most often identified as the most difficult steps, while Monitoring and

Evaluation and Assessment were less frequently identified.

This distribution is consistent with the type of work required at these stages. Diagnosis and
intervention require the NDP to summarise and prioritise assessment findings, decide what the

main nutrition problem is, and describe it clearly in a structured way. International evidence
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also identifies nutrition diagnosis formulation, including PAS style statement writing, as a
common practical challenge and a reason for reduced confidence or slower documentation (Kim

& Baek, 2013; Porter, Jane M. et al., 2015; Vivanti et al., 2018).

Age-related patterns also support an exposure and confidence explanation. A statistically
significant association was observed between age group and reported PNDP implementation
difficulties, with a moderate strength of association. Younger participants more frequently
reported no difficulties, whereas older age groups included higher proportions reporting non-
use or difficulties. This pattern is compatible with differences in recent training exposure and
familiarity, similar to findings reported in international studies where implementation tends to
be higher among those closer to graduation and decreases with years since qualification

(Lovestam, Vivanti et al., 2019).

At the same time, familiarity does not remove the time burden. Even when participants reported
that the framework is not difficult, time-intensive documentation was still the most common
disadvantage. This suggests that being able to use the framework does not necessarily mean it
feels efficient within everyday practice, particularly in settings with limited protected time or

limited system support for structured documentation (Vinci et al., 2023; Vivanti et al., 2018).

5.7.5 Attitudes linked to adoption, selective use, and resistance

Overall, the findings suggest a pattern of qualified acceptance. Participants recognised key
benefits, particularly communication, consistency, and professional value, but also described
barriers that can discourage routine use. This combination supports selective implementation,
where structured documentation is more likely to be used for complex cases, and less likely to

be used consistently for all patients.

A smaller group of participants reported that a standardised method is not feasible or not
necessary. These minority views remain important because they indicate that implementation
strategies must address differences between practice settings and workflow realities,
particularly in contexts where there is limited organisational reinforcement or limited digital

support (Lovestam, Vivanti et al., 2019; Porter, J. M. et al., 2015).

Finally, the results also suggest a gap between broad agreement with key professional concepts
and confidence in applying them in practice. For example, while almost all participants agreed
that nutrition diagnosis is different from medical diagnosis, only around half correctly identified
a nutrition diagnosis from a list. This pattern is consistent with the view that many NDPs
understand the concept, but may still need practical support, training, and repeated use to apply
diagnosis terminology accurately and confidently in real documentation (Kim & Baek, 2013;

Porter, J. M. et al., 2015).
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5.7.6 Professional identity and readiness

The higher uptake of DP use among younger or less experienced practitioners, together with
lower reported difficulty, supports the interpretation that early exposure through education and
placement practice contributes to readiness and confidence. This interpretation is consistent
with evidence that structured frameworks and supervision can support transition into clinical
practice and strengthen confidence in decision making (Hansen, 2021). It also aligns with work
highlighting that early exposure to professional standards and applied training can strengthen
commitment to professional competencies and ongoing development, including structured

documentation practices (Cleary et al., 2024).

However, the persistence of time and complexity barriers indicates that motivation and identity
alone are not enough for sustained adoption. International evidence suggests that uptake is more
sustainable when training is paired with practical tools and workflow-compatible systems that
reduce documentation effort, for example through templates and structured options within

electronic records (Lovestam et al., 2017; O'Sullivan, 2013; Vinci et al., 2023).

In summary, participants perceived PNDP and standardised language as professionally valuable
and clinically useful, particularly for improving communication, structure, and consistency in
documentation. At the same time, adoption was limited by perceived time burden, the need for
training, and workflow disruption, with Nutrition Diagnosis and Nutrition Intervention
identified as the most challenging steps when difficulties were reported. These findings support
the need for approaches that reduce documentation effort while supporting clear, consistent,
and auditable recording of nutrition care, which provides a direct rationale for evaluating the

usability and practicality of an electronic PNDP format in the next section.

5.8 Usability and Practicality of the Electronic PNDP Tool

The validation findings indicate that the prototype had strong content adequacy at the section
level, with consistently high expert endorsement across relevance, clarity, and simplicity, and
no section falling below commonly used acceptability thresholds for panels of this size (all I-
CVI > 0.86, exceeding the > 0.78 criterion). The scale-level pattern with highest performance
for clarity (S-CVI/Ave = 0.94; S-CVI/UA = 0.56), followed by relevance (S-CVI/Ave = 0.92;
S-CVI/UA = 0.44), and then simplicity (S-CVI/Ave = 0.90; S-CVI/UA = 0.33), suggests that
experts largely agreed the tool was understandable and appropriate for practice, while
perceiving greater room for refinement in features linked to effort, navigation, or cognitive load
(i.e. simplicity), even though ratings remained favourable overall. This interpretation is
reinforced by the qualitative coding: among the comments provided, themes most frequently

concerned interface/visual readability and workflow/functionality preferences, with fewer
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references to substantive gaps in content completeness. For example, experts requested the
addition of a “search and find” function and the ability to enter additional laboratory values
beyond those currently incorporated within the Biochemistry Assessment table. Notably, the
observation that several recommendations referred to features already present within the
prototype implies that part of the feedback may reflect discoverability and orientation
limitations (brief exposure, screenshot-based review, or insufficient guidance) rather than true
absence of functionality; this may also help explain why simplicity produced fewer universally
agreed items despite high mean endorsement. In this context, the combined quantitative—
qualitative profile supports a conclusion that the prototype is content-valid and broadly
acceptable, with the remaining issues best characterised as fine-tuning needs (e.g. improving
visual legibility, streamlining wording, strengthening navigation cues, and making existing
functions more visible through clearer prompts or structured onboarding), rather than

fundamental redesign or content removal.

5.8.1 Ease of use and perceived efficiency

Ease of use and perceived efficiency emerged as central conditions shaping whether structured
documentation is applied routinely or selectively. In the main survey, participants who reported
using a documentation process only for selected patients most commonly described case
complexity (e.g., a complex medical profile with or without urgent medical supervision) as the
trigger for applying a structured framework. This pattern suggests that practitioners perceive
the value of PNDP-based documentation as situational: it becomes especially useful when a
case requires clearer prioritisation, more explicit reasoning, and organised reporting, whereas
in more straightforward encounters or when time pressure is high, the perceived “return” of
completing every step may be lower. Importantly, this indicates that efficiency is not interpreted
solely as speed, but as the extent to which a framework reduces cognitive burden, supports

decision-making, and limits rework when the clinical situation is demanding.

The expert validation results reinforced this point by indicating that the electronic prototype
was perceived as largely straightforward and workable at first contact, which is a key
determinant of perceived efficiency in real settings. Overall, experts broadly agreed that the
tool’s sections were appropriate for practice, understandable, and reasonably simple to follow,
supporting the interpretation that the prototype’s structure and screen organisation were usable
without extensive explanation. Where divergence in judgement appeared, it tended to be minor
rather than shared concern, suggesting that perceived usability barriers were more likely to
reflect small differences in how individuals weighed effort and navigation rather than

fundamental problems with the tool’s content.
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However, the relative pattern across the validation domains helps clarify where perceived
efficiency may be most vulnerable. Compared with relevance and clarity, simplicity appeared
to be the domain where experts more often indicated room for refinement, implying that effort-
related perceptions (e.g., navigation steps, information density, and cognitive load) are the most
likely factors to influence whether users experience the tool as time-saving in practice. This
interpretation aligns with the qualitative findings: among the comments provided, themes most
frequently concerned interface/visual readability and workflow/functionality preferences,
which are directly linked to speed of use and task completion. Common suggestions included
improving screenshot readability (e.g., larger images/fonts), minor editorial consistency, clearer
wording in specific prompts, and inclusion of additional clinical fields (e.g., current weight and
date entries). In several instances, experts proposed functions or fields that were already
available in the prototype, indicating that perceived efficiency was shaped not only by what the
tool contained but also by feature discoverability during brief, screenshot-based review. In
effect, even a well-structured tool may be experienced as less efficient if key functions are not
immediately visible or if users require additional guidance to locate them. Additionally, because
the tool was self-developed by a clinical dietitian with non-specialist programming skills, its
technical scalability and the extent of advanced automation or integration features were

necessarily constrained by the developer’s skillset.

These findings align with broader implementation evidence indicating that time burden remains
a persistent barrier even when knowledge and confidence improve. In Australian settings,
perceived time demands continued despite increased familiarity with structured documentation
approaches, and multinational survey evidence similarly identifies time as a dominant barrier
alongside training gaps (Vivanti et al., 2018). In this study, the combined pattern suggests that
the electronic format is viewed as appropriate and understandable, with perceived efficiency
most likely to improve through refinements that reduce effort at the point of use, particularly
readability, navigation cues, and visibility of existing features, rather than through major

restructuring of content.

5.8.2 Workflow integration

Evidence from the literature suggests that workflow fit is one of the strongest drivers of routine
use. In Sweden, NCP and terminology use became easier to sustain when electronic records
were adapted to support structured entry, including drop-down options and preformatted
diagnosis components (Lovestam et al., 2017). In those cases, usability improved when the
system supported the work that dietitians already needed to do, rather than requiring them to
create structure manually. The same pattern is visible in broader survey evidence. In the INIS

study, availability of electronic health records was reported as an enabler of NCP uptake
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(Lovestam, Vivanti et al., 2019). In the Swiss re-analysis, differences in access to electronic
systems were associated with differences in implementation conditions, again highlighting that
adoption depends on whether the system is practically available and usable in daily work (Vinci
et al., 2023). These findings support the position that an electronic PNDP tool is more likely to
be used when it aligns with existing documentation routines, rather than functioning as a

separate and additional task.

The validation findings provide applied support for this interpretation by indicating that experts
judged the structure of the prototype to be appropriate and understandable across the full
documentation pathway, from the initial interface pages through to summary and output
functions. In practical workflow terms, this matters because integration is not determined only
by whether a tool contains the “right” content, but by whether users can move through it in a
way that mirrors routine clinical work: collecting assessment data in a predictable sequence,
translating that information into a structured diagnosis, and producing a usable record for
follow-up or communication. The pattern of near-uniform endorsement across sections suggests
that the tool’s modular organisation (assessment sections, diagnosis section, summary/output
components) was perceived as coherent and compatible with how dietitians typically document,
which strengthens the argument that the prototype is positioned to support workflow integration

rather than impose an additional parallel process.

At the same time, the qualitative results highlight the specific friction points that can disrupt
integration even when content is judged adequate. Comments were most frequently coded under
interface/visual readability and workflow/functionality preferences, which are precisely the
domains that shape whether a tool can be used during consultations without slowing work.
Requests such as improved readability (e.g., larger fonts/images), clearer wording in selected
prompts, and the addition of common clinical fields (e.g., current weight and date entries)
reflect integration concerns because these elements determine whether documentation can be
completed efficiently at the point of care, or whether clinicians must rely on external notes and
later transcription. In addition, suggestions for functions such as a “search and find” tool or the
ability to enter additional laboratory values beyond those already included in the Biochemistry
Assessment section indicate that experts were actively evaluating the prototype against real
documentation demands, namely the need to retrieve information quickly and accommodate

patient variability without interrupting the flow of the consultation.

A further workflow-relevant finding is that several expert recommendations referred to features
already present within the prototype. This suggests that integration barriers are not always about
missing functionality; they can also arise from discoverability problems, brief exposure, or

insufficient orientation conditions that mirror real implementation settings where clinicians will
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abandon tools that require effort to “figure out” mid-work. In this sense, the validation feedback
can be interpreted as an early indicator that successful workflow integration will depend not
only on the tool’s internal structure, but also on how clearly the interface signals available
actions, and how effectively users are onboarded to the workflow logic (e.g., where key

functions are located, how sections link, and how outputs are generated).

Taken together, the combined quantitative and qualitative profile supports that the prototype is
aligned with routine documentation logic and therefore has promising conditions for
integration, while also identifying practical refinements that would strengthen fit in live clinical
workflows. Priorities emerging from the validation include improving visual legibility,
reducing perceived information density where feasible, strengthening navigation cues, and
making existing functions more visible through clearer prompts or brief guided instruction.
These are workflow-level adjustments aimed at reducing interruption and supporting
completion within routine practice, rather than indications that the PNDP structure or content

requires major redesign.

5.8.3 Learning curve and training demands

The learning curve remains a key condition shaping whether an electronic PNDP tool is adopted
and sustained in routine practice. Even when tools are judged to be valuable, implementation is
weakened when training is limited or when practitioners feel unsure about applying the
framework consistently. Lack of education and training was the strongest barrier reported in
the electronic prototype study by O'Sullivan (2013) and training gaps were also repeatedly
reported in wider implementation research (Kim & Baek, 2013; Lovestam, Vivanti et al., 2019;
O'Sullivan et al., 2019). These findings suggest that usability includes not only interface design,
but also how quickly users can learn the tool and feel confident using it. Importantly, the
prototype by O'Sullivan (2013), also showed that structured electronic design can support
learning through step by step menus and guided selection pathways, with participants reporting
increased confidence after use. This supports the idea that the tool interface itself can reduce

early uncertainty, especially when it provides a clear route through each PNDP stage.

The validation findings for e-AAA® offer direct insight into this “learning” dimension of
usability. Quantitative appraisal indicated that experts generally considered the tool
understandable and acceptable across its sections, which implies that the core structure is
learnable and that the logic of the workflow can be grasped relatively quickly. At the same time,
the qualitative results suggest that early learning may still be vulnerable to orientation issues,
particularly in a prototype evaluated through brief exposure and screenshot-based review.
Specifically, expert feedback most often clustered around interface/visual readability and

workflow/functionality preferences, rather than fundamental problems with content adequacy.
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These themes are closely tied to learning curve because they affect how easily a first-time user
can interpret what they are seeing, locate key functions, and understand what the tool can and

cannot do without additional explanation.

A particularly informative signal from the validation was that several recommendations
concerned features or fields that were already present within the prototype. This pattern
suggests that at least some feedback reflected limited discoverability and incomplete
familiarisation, rather than genuine absence of functionality. In learning-curve terms, this
indicates that the tool’s “mental model” may not have been fully communicated through the
screenshots alone: even if the workflow is logically structured, users may still require brief
onboarding to understand navigation conventions, where specific functions are located, and
how different sections interact (e.g., how entries flow into the Summary of Assessment or how
optional elements can be accessed). Under these conditions, the validation may have captured
not only judgements about usability in principle, but also a first-contact experience shaped by
limited guidance, an experience that closely resembles real implementation scenarios where

clinicians decide quickly whether a tool feels intuitive enough to persist with.

These findings reinforce the interpretation that the learning curve is not determined solely by
conceptual clarity of PNDP content, but by the combined effect of visual legibility, prompt
wording, and the visibility of key actions. Requests for clearer wording in selected prompts,
minor editorial consistency, and addition of common clinical fields (e.g., “current weight” and
date entries) can be understood as attempts to reduce uncertainty at the point of use, particularly
for users who are still learning the structure and may rely on prompts as cognitive cues.
Similarly, suggestions such as a “search and find” function or expanded laboratory-entry
flexibility imply a desire to minimise the time spent figuring out how to handle non-standard
cases, which is a common point at which novice users abandon structured tools and revert to

free-text documentation.

Overall, the validation results support training demands. First, the tool appears sufficiently
coherent to be learnable without extensive instruction, which is important for feasibility in time-
pressured environments. Second, the qualitative profile indicates that adoption is likely to be
strengthened by light-but-structured training supports such as a short, guided demonstration,
clearer in-tool cues, or a brief user guide because early misunderstandings about existing
functionality can translate into perceptions of inefficiency or missing features. In line with
implementation literature, these results suggest that improving uptake may depend as much on
how the tool is introduced (orientation and onboarding) as on the tool’s underlying content and

structure.
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5.8.4 Structured menus, drop-down options, and guided reasoning

Structured menus, drop-down fields, and guided templates are repeatedly described as “active”
implementation supports because they embed the logic of PNDP into the documentation task
itself, rather than relying on clinicians to reconstruct the framework from memory at the point
of care. In practice, these design elements help translate clinical reasoning into standardised,
comparable entries by prompting users to document the same core components across cases
and in a consistent sequence. Evidence from Sweden suggests that sustained use of NCP and
terminology became easier when electronic records were adapted to support structured entry
(including drop-down diagnosis components), because the system aligned documentation with
routine workflow demands and reduced the need for manual formatting or repeated free-text
structuring (Lovestam et al., 2017). Similarly, prototype evaluations have reported that ready-
to-select diagnostic and intervention elements can increase preference for electronic formats
over paper by improving accessibility and reducing documentation effort during real clinical

encounters (O'Sullivan, 2013)

The validation findings for e-AAA® are consistent with this mechanism. Expert endorsement
across the tool sections indicates that the prototype’s modular structure, separating
documentation into discrete PNDP-aligned components (e.g., assessment domains, diagnosis,
and summary/output functions) was considered appropriate for practice and sufficiently
understandable to support structured recording. This is important because “guided reasoning”
depends on the perceived legitimacy of the prompts and pathways: when users judge the content
and its phrasing as clinically appropriate, they are more likely to accept structured entry as a
support to reasoning rather than a restriction. In addition, the qualitative coding shows that the
most  frequent suggestions clustered around interface/visual readability and
workflow/functionality preferences, which are precisely the domains that determine whether
structured options are experienced as efficient enablers (quick selection, clear prompts,
predictable navigation) rather than as additional steps. Requests such as a “search and find”
tool, or greater flexibility to enter laboratory values beyond those listed in the Biochemistry
Assessment table, further illustrate a common real-world requirement: structured menus are
most usable when they offer standardised options while still accommodating variation across

patients and clinical settings.

Overall, the validation results support the interpretation that e-AAA® functions as more than a
static documentation template: it operationalises PNDP by providing structured cues that shape
how information is entered, how diagnoses are formulated, and how outputs are compiled into
a coherent clinical note. From an implementation perspective, this is a key strength of electronic

PNDP tools, structured interfaces can promote consistency and comparability without
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depending on lengthy narrative documentation, while the remaining refinements appear to
relate mainly to optimising how users interact with these structured elements in routine practice

(e.g., readability, navigation flow, and controlled flexibility for non-standard data).

5.8.5 Usability as a determinant of adoption

Taken together, findings support a clear interpretation. Adoption is more likely when usability
is strong, meaning the tool is easy to use, fits the workflow, and feels efficient in practice.
Adoption is less likely when usability barriers remain, especially limited training, perceived
time cost, and disruption to routine processes (Lovestam, Vivanti et al., 2019; O'Sullivan et al.,
2019; Vivanti et al., 2018). The expert validation ratings suggest that the electronic PNDP tool
has a strong foundation in clarity and simplicity, which supports early acceptability. However,
the wider evidence indicates that sustained use will still depend on how well the tool integrates
into real documentation routines and whether users receive sufficient support to move from
initial understanding to consistent application (Lovestam et al., 2017; O'Sullivan, 2013; Vinci

etal., 2023).

5.9 Alignment with International Evidence

Overall, among the NDPs that implement a DP for selected patients, similar characteristics were
described for those patients. Their main characteristic was a complex medical profile, with or
without urgent medical supervision. This confirms that NDPs acknowledge the benefits of using
a structured process of recording that is also evidence-based and aids in decision-making and
planning a medical nutrition intervention, when caring for patients with complicated medical
histories, even when they do not usually choose to use a DP for everyday clinical practice. This
pattern suggests that structured documentation is perceived as particularly valuable when
clinical reasoning, prioritisation, and follow-up demands are greater, such as inpatient settings
or relevant clinical environments (Lovestam, Vivanti et al., 2019; Vinci et al., 2023). In the
present findings, the same idea appears at the level of individual behaviour. Even when a DP is
not used routinely, it becomes the preferred approach when care requires more detailed
assessment, clearer prioritisation, and stronger follow-up structure. This supports the argument
that the PNDP is viewed as a practical framework for managing higher documentation and

monitoring requirements, rather than a routine administrative step.

The results also confirm two of the most consistent implementation barriers reported
internationally, time constraints and training needs. In the open-ended drawbacks, the most
frequent concerns were time-intensive processes and prior training and education required,
followed by workflow interference and difficulty expressing nutrition diagnosis and PAS style

statements. These mirror the international survey and case study literature, where time is
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repeatedly described as the strongest barrier and lack of training as a persistent limitation, even
in settings with high awareness (Kim & Baek, 2013; Lovestam, Vivanti et al., 2019; O'Sullivan
et al., 2019; Vivanti et al., 2018). The present findings add practical detail to these barriers in
the Cypriot context by showing what “training need” looks like in practice. It is not only general
unfamiliarity. It is also difficulty with the nutrition diagnosis step and the wording of the
diagnosis statement, which is consistent with international findings that diagnosis is both highly
used and frequently challenging, depending on exposure and system support (Kim & Baek,
2013; Vinci et al., 2023). In this respect, the Cyprus findings do not merely replicate
international barriers, but specify how these barriers are expressed within local documentation

practice.

A second clear point of alignment is the role of digital infrastructure. Internationally, stronger
and more sustainable implementation is reported where electronic systems support structured
documentation, such as templates and drop-down options for diagnosis statements (Lovestam
et al., 2017; Lovestam, Vivanti et al., 2019). In the present study, participants also selected
introducing a standardised language in electronic health records as one of the most appropriate
implementation strategies in clinical settings, and the wider results indicate that Cyprus
currently lacks validated electronic PNDP tools. This matches the broader evidence that uptake
is not only shaped by professional willingness but also by whether documentation tools fit
everyday workflow (Lovestam et al., 2017; O'Sullivan et al., 2019). In this sense, the findings
confirm the international conclusion that implementation becomes more realistic when

structure is built into the tool, rather than added as extra work.

At the same time, the study extends the international literature into a new national context in
two important ways. First, Cyprus shows high awareness of documentation processes and high
use of PNDP in practice, but without the same level of system support described in countries
where NCP and associated terminology have been embedded through national initiatives and
electronic integration (Lovestam, Steiber et al., 2019; Vinci et al., 2023). Second, Cyprus has
formal requirements linked to documentation within GHS workflows, including PNDP related
documentation in specific approval processes, yet variation was still reported in what is treated
as required or optional. This combination of formal expectations and uneven digital
functionality creates a specific local implementation gap that is not well described in the
international studies, which tend to focus either on countries where implementation has been
established or on settings piloting electronic solutions (Lovestam et al., 2017; O'Sullivan,
2013). This is an important point of divergence, as it suggests that formal policy expectations
do not necessarily translate into consistent structured practice when digital functionality

remains limited.
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Taken together, the findings support a consistent interpretation across chapters. International
evidence shows that time, training, and electronic integration shape whether structured
documentation becomes routine (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; Vivanti
et al., 2018). The Cyprus results confirm the same barriers and enablers, while also indicating
that PNDP is already widely recognised and used, even in the absence of validated electronic
tools. This strengthens the rationale for developing and evaluating an electronic PNDP tool that
supports structured completion in a practical format, especially for complex cases where NDPs

already show a clear preference for using a framework-based approach.

5.9.1 Divergence from Previous Studies

Several findings diverged from patterns reported in international implementation studies and

from what prior evidence would normally predict.

5.9.2 Differences from international trends
(a) High reported PNDP use despite limited digital infrastructure. In the present sample,
PNDP was the most used documentation process, with 68.3% reporting use in clinical
practice, and 72.6% reporting implementation for all patients. This pattern contrasts
with international evidence where stronger implementation is repeatedly linked to
electronic health record compatibility, including structured templates and drop-down
options for standardised documentation (Lovestam et al., 2017; Lovestam, Vivanti et
al., 2019; Vinci et al., 2023). In Cyprus, the current electronic platform allows note entry
but lacks predefined PNDP structure and imposes restrictions in access and functionality
for dietitians compared with other healthcare professionals, limiting integration and
visibility of dietetic input within the system. This suggests that local uptake may be
driven more by educational exposure and professional habit than by system-level digital

support.

(b) Implementation in predominantly private and often isolated settings. International
studies commonly report higher uptake in inpatient clinical environments and lower
uptake in public health contexts (Lovestam et al., 2017; Vinci et al., 2023). In this
sample, most participants reported working in private practice, often in settings without
other healthcare professionals. High PNDP uptake under these conditions differs from
the expectation that institutional infrastructure and interdisciplinary environments are

the main drivers of routine standardised documentation.

(c) Lower alignment with professional communication trends. International work
highlights national dietetic association recommendation as a major enabler of

implementation (Lovestam, Steiber et al., 2019; Vinci et al., 2023). In the present
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findings, only 50.8% reported awareness of CyDNA recommendations, and awareness
of the EFAD consultation was low (25.4%). This contrasts with settings where
professional endorsement is both widely recognised and actively used as an

implementation lever.

5.9.3 Differences from expectations based on previous evidence

(a)

(b)

Selective use concentrated in complex cases, even with high overall PNDP uptake.
Among participants implementing a documentation process only for selected patients,
the selected cases were described as those with complex medical profiles, with or
without urgent medical supervision. This aligns with the role of PNDP as a structured
framework for systematic care planning, but it also reflects a divergence from the ideal
of routine use across all cases. Prior evidence often links selective or partial
implementation to time pressure and workflow burden (Kim & Baek, 2013; O'Sullivan
etal., 2019; Vivanti et al., 2018). In the present data, time-intensive processes were also
the most frequently reported drawback of standardised language use, supporting the

same practical constraint.

Reported difficulty patterns were narrower than expected. International findings often
describe persistent implementation barriers even where knowledge and familiarity
increase (Porter, Jane M. et al., 2015; Vivanti et al., 2018). In the present sample, most
PNDP users reported no difficulty with PNDP steps (56.6%), with difficulty
concentrated mainly in nutrition diagnosis and nutrition intervention (17% each). This
differs from contexts where difficulty is more consistently reported across multiple steps
or where sustained burden persists despite exposure and training initiatives. This may
indicate that familiarity with the framework is relatively high among current users, even

though efficiency-related barriers remain unresolved.

5.9.4 Context specific explanations

(2)

(b)

Education driven adoption may have outweighed system driven adoption. The dominant
sources of awareness were university seminars and clinical placement exposure, while
CyDNA educational programmes were less frequently reported as the source. This
pattern supports early exposure as a practical driver of PNDP uptake, even when

national level messaging is not uniformly recognised.

GHS requirements may encourage documentation, but not standardisation. In Cyprus,
documentation related requirements exist for GHS affiliated practice, including
mandatory anthropometric reporting and PNDP inclusion in specific administrative

processes such as requests to exceed the allowed number of visits per patient per year.
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These requirements can increase the perceived need to document, but the lack of
structured electronic fields and the limited system access for dietitians reduce the

likelihood of consistent, standardised documentation within the platform.

(c) Digital limitations shape how PNDP is expressed in practice. International evidence
shows that structured electronic features such as preformatted statements and drop-
down options support sustainability and reduce implementation friction (Lovestam et
al., 2017; O'Sullivan, 2013). In Cyprus, free text entry without embedded structure
places the burden of formatting on the practitioner. Under these constraints,
implementation may appear high at the level of self-reported use, while standardisation,

consistency, and audit readiness remain variable between practitioners and settings.

Overall, divergence from previous studies was most visible in the combination of high reported
PNDP uptake with limited electronic infrastructure, mixed awareness of professional
endorsement, and a practice landscape dominated by private settings. These conditions support
a model where PNDP adoption is present, but implementation quality and standardisation
depend heavily on local workflow, training exposure, and the structural limits of the GHS

electronic environment.

The expert validation findings further support the view that a structured electronic PNDP format
may be feasible and practically useful, while also indicating that training and adaptation time

remain important for successful uptake.

5.10 Contribution to Knowledge

This study contributes to knowledge by addressing a clearly defined gap in Cyprus, adding
empirical evidence on PNDP implementation and electronic tool feasibility, and strengthening
the implementation science discussion within dietetics. Originality is grounded in context,

design, and focus, rather than claims of wide impact.

5.10.1 Adding empirical evidence on PNDP implementation and electronic

tool feasibility

The international literature has largely examined the NCP and its terminology (NCPT), with
limited research explicitly focused on PNDP implementation. Where evidence exists, stronger
implementation is consistently associated with settings where electronic health records can
accommodate structured documentation, including templates and drop-down options for PAS
statements, while manual formats are more frequently described as inconsistent and time-

consuming (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; Vinci et al., 2023). Barriers
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such as insufficient time and limited training are also repeatedly reported across countries, even

when awareness is high (Kim & Baek, 2013; Vinci et al., 2023; Vivanti et al., 2018).

This study adds empirical evidence by examining PNDP use and perceived feasibility within
the Cypriot practice environment, alongside a structured development and expert evaluation of
an electronic PNDP tool (e-AAA®). The design combines current practice mapping with a
focused assessment of a proposed digital solution, rather than treating electronic documentation
as a general concept. Findings from the first questionnaire show substantial PNDP uptake in
Cyprus, with most users reporting full implementation of the steps, while reported difficulties
cluster around time burden and challenges within nutrition diagnosis and intervention steps.
These local patterns align with international trends observed for NCP implementation, where
training, time, and system integration shape uptake and sustainability (Lovestam, Vivanti et al.,

2019; O'Sullivan, 2013; Porter, Jane M. et al., 2015).

The expert validation results further extend the literature on structured digital documentation
by providing structured ratings on relevance, clarity, and simplicity across tool sections,
supported by qualitative comments. High overall ratings indicate that an electronic PNDP
format can be judged as suitable in principle, while still leaving space for refinement before
clinical deployment. The contribution therefore lies in empirical documentation of feasibility
and acceptability signals for an electronic PNDP format in a setting where validated tools are

not currently available, rather than claims of proven clinical effectiveness.

A further contribution is the observation that, among professionals who use a documentation
process only for selected patients, the described patient profiles tend to involve complex
medical status, with or without urgent medical supervision. This pattern supports the view that
structured documentation is prioritised when cases are more demanding and when clear record
keeping is more critical. In this sense, the results provide practice-based evidence that perceived
value of a structured framework increases with case complexity, even when routine use is not

universal.
5.10.2 Contribution to implementation science in dietetics

Implementation science is concerned with how evidence-based frameworks are adopted,
supported, and sustained within real systems. The PNDP framework is grounded in the NCP
and shares its standardised structure, which means implementation is likely to be shaped by
similar conditions, including time efficiency, workforce demands, professional support, and
infrastructure readiness. International findings indicate that professional endorsement by

national dietetic associations, peer support, leadership reinforcement, and electronic system
193



compatibility can facilitate implementation, while time and limited training remain persistent

barriers (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; Vinci et al., 2023).

This study contributes to implementation science in dietetics in three distinct ways. First, at the
level of implementation determinants, it identifies context-specific factors influencing the
potential uptake of structured nutrition documentation in Cyprus. These include uneven
awareness of formal recommendations, variability in perceived feasibility of standardised
methods, and clear signals that alignment with the GHS environment is a dominant
consideration when selecting a framework. This supports the broader implementation literature
showing how adoption is shaped not only by the perceived value of a framework, but also by

its fit within national organisational and documentation systems.

Second, at the level of implementation-informed design, the study translates perceived barriers
to practical design feature requirements. Previous literature describes how structured electronic
elements, such as drop-down lists and preformatted PES options, can support routine
documentation and reduce burden (Lovestam et al., 2017; O'Sullivan, 2013). The development
and expert appraisal of e-AAA®D extends this by applying those principles into a PNDP-focused
prototype tailored to the Cypriot context. In this respect, the study contributes not simply by
producing a tool, but by demonstrating how implementation barriers can be operationalised into
concrete design features intended to support clarity, simplicity, and workflow alignment. At the
same time, it does not assume that digitalisation alone can overcome broader constraints such

as limited training or time.

Third, at the level of future implementation strategy, the study offers an empirically grounded
basis for planning realistic next steps for PNDP adoption in Cyprus. International studies
highlight that education, ongoing support, and organisational endorsement are central to
adoption (Kim & Baek, 2013; Porter, Jane M. et al., 2015; Vivanti et al., 2018). The present
findings similarly indicate that training needs and time demands remain salient. Accordingly,
the study helps inform a realistic implementation pathway based on phased introduction,
alignment with existing GHS documentation expectations, and structured training tied to
routine workflows. Its contribution, therefore, is not to claim immediate system-wide adoption,
but to outline the conditions under which implementation may become more achievable and

sustainable in the Cypriot setting.

Overall, the originality of this contribution lies in linking three levels of inquiry within a single
programme of work: the identification of local implementation determinants, the translation of
those determinants into a prototype digital response, and the generation of a context-sensitive

pathway for future adoption. In this way, the study adds a grounded Cyprus-specific
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contribution to the literature on documentation framework implementation and digital
feasibility in dietetics, while recognising that long-term uptake depends on system readiness,

training capacity, and workflow integration.

5.11 Clinical Practice Implications

5.11.1 Implications for routine documentation

Routine documentation benefits when PNDP is used as the default structure, not only as an
option for high complexity cases. Across international evidence, structured use of NCP and
NCPT, particularly when supported by electronic templates and drop-down options, is
associated with improved documentation quality and more consistent recording practices
(Lovestam et al., 2017; Lovestam, Vivanti et al., 2019). In contrast, manual documentation is
more frequently described as inconsistent and time-intensive, which increases variation

between practitioners and reduces record usability (O'Sullivan et al., 2019; Vivanti et al., 2018).

Within the current Cypriot context, routine structure has additional importance because national
requirements exist for parts of the dietetic record, such as anthropometric reporting within the
public system. A structured PNDP note format can support completeness and clarity when
exceptions occur, for example when anthropometric assessment is not recommended due to
acute illness or limb deformation or amputation, and when documentation still needs to remain
explicit and consistent (Casadei & Kiel, 2025). This strengthens the case for adopting a

structured documentation approach that supports both clinical and regulatory expectations.

5.11.2 Implications for clinical reasoning

PNDP provides a standardised framework that makes the link between assessment findings, the
stated nutrition diagnosis, the chosen intervention, and monitoring and evaluation more visible
in the written record. This matters most at points where prioritisation and justification are
required, such as selecting the main nutrition diagnosis and defining measurable monitoring
indicators. Standardised language and structured diagnosis statements, including the PAS
format, can support this by reducing variability in how nutrition problems are described and by

making documentation easier to follow across time (Lovestam et al., 2017; Vinci et al., 2023).

In the present findings, nutrition diagnosis and nutrition intervention were among the steps more
often reported as difficult within PNDP use. This aligns with the wider literature, where training
and familiarity are repeatedly linked to stronger implementation, while time constraints remain
a persistent limiting factor even when confidence improves (Kim & Baek, 2013; Porter, J. M.
et al., 2015; Porter, Jane M. et al., 2015; Vivanti et al., 2018). For practice, this indicates that
strengthening training and providing structured prompts within documentation systems may be

more impactful than promoting the framework in principle alone.
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5.11.3 Implications for continuity of care

Continuity of care depends on whether follow-up notes can be interpreted quickly and
consistently, including by the same practitioner across time and by other practitioners when
care is transferred. Evidence indicates that electronic formats support better retrospective
accessibility and facilitate continuity by keeping records legible, structured, and retrievable
(Lovestam et al., 2017; O'Sullivan, 2013). In O'Sullivan (2013) electronic documentation was
preferred over paper because it supported retrospective access, integration with electronic
health records, and greater time efficiency, even when the tool was not fully functional across

all steps.

In Cyprus, continuity is challenged by restricted visibility of dietetic documentation within the
national electronic platform and by limited functionality compared with other healthcare
professionals. Dietitians have limited or indirect access to patient records. This reduces the
integration of dietetic input into the wider care record and may weaken the practical influence
of nutrition care planning across settings. A structured electronic PNDP tool that supports
consistent headings and step-based recording can support continuity even when the hosting
platform remains a free text environment, because it reduces variation in note layout and content

expectations.

5.11.4 Implications for interdisciplinary communication

Interdisciplinary communication improves when dietetic documentation is predictable in
structure and understandable in terminology. Studies describe standardised language as
supporting clearer communication and stronger demonstration of professional practice in
multidisciplinary care (Lovestam et al., 2017; Vinci et al., 2023). This aligns with the present
questionnaire findings, where better communication among healthcare professionals, including
clearer documentation and record keeping, was the most frequently reported benefit of
standardised language. In addition, many participants indicated that standardised language is
expected to change perceptions regarding the value of the nutrition and dietetic contribution.
This indicates that documentation is not only a clinical record, but also a visibility tool within

interdisciplinary care.

However, the literature also highlights that communication gains are most sustainable when
terminology use is embedded into routine workflow through electronic templates and when
professional support is present, such as endorsement from national dietetic associations and
peer support (Lovestam, Vivanti et al., 2019; Vinci et al., 2023). Where these conditions are

absent, or where electronic systems cannot support structured entry, documentation remains
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dependent on individual effort and local habits, which limits consistency and reduces

interdisciplinary usability.

5.12 Implications for PNDP Education and Training

Professional education and training shape whether PNDP is used as a consistent framework in
practice, or as an optional structure applied only in selected cases. Across the literature, limited
training and lack of support appear repeatedly as barriers, alongside time constraints and system
readiness (Lovestam, Vivanti et al., 2019; O'Sullivan et al., 2019; Vinci et al., 2023). Local
results also suggest that although PNDP is the most used DP, difficulties are concentrated in

specific steps, particularly nutrition diagnosis and nutrition intervention.

Undergraduate education is a key entry point for normalising PNDP as a framework for
documentation and care planning. Results show that most participants became aware of a DP
through university seminars and clinical placement exposure, while fewer reported awareness
through professional association programmes. This places clear responsibility on academic
programmes and placement structures to provide consistent early exposure. PNDP should
ideally be presented early as the default structure for documenting dietetic care, rather than as
an additional method introduced after qualification, so that continuity is established between
academic learning and placement expectations. Teaching should also reflect the steps that are
most often identified as difficult in practice. Local data show that nutrition diagnosis and
nutrition intervention were the most frequently reported difficult PNDP steps among users.
Repeated practice in writing diagnosis statements, selecting appropriate interventions, and
linking them to assessment findings may therefore reduce inconsistency in later documentation.
Placement educator alignment is also important, because implementation is strongly shaped by
professional support and workplace reinforcement (Lovestam et al., 2017; Lovestam, Vivanti
et al., 2019). When placement settings use different documentation habits, students receive
mixed signals about what is expected. Collaboration between universities and placement sites,
including shared templates and minimum documentation standards, may help reduce this
variation. Local language access also remains important. Participants identified translation and
the availability of Greek terminology as a way to introduce standardised language in academic
settings. Even when terminology is available in English, its practical use within a Greek-

speaking system can be inconsistent, particularly for early-career NDPs.

CPD remains equally important because awareness does not automatically translate into full
implementation. In multinational data, lack of training and limited knowledge were common
barriers even where awareness was high (Lovestam, Vivanti et al., 2019; Vinci et al., 2023). In

Korea, managers reported high exposure to education while still rating knowledge as moderate
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or poor, and describing insufficient knowledge as a barrier even in settings already using the
NCP structure (Kim & Baek, 2013). This supports CPD approaches that are applied, repeated,
and linked to daily workflow. A key focus is time and workflow, since time demands were
consistently reported as a major barrier in the INIS study and in Australian data over time
(Lovestam, Vivanti et al., 2019; Vivanti et al., 2018). CPD sessions that demonstrate shorter
documentation pathways, use of templates, and prioritisation within the framework may support
feasibility without weakening structure. The practice context in Cyprus further strengthens this
need. Many participants work in private practice without other HCPs present. In such settings,
peer reinforcement and workplace prompts may be limited, and documentation habits may
depend more heavily on individual preference. CPD can therefore provide shared standards,
common templates, and a form of professional reinforcement that may otherwise be missing

from the local practice environment.

Across both undergraduate and post-qualification contexts, PNDP training is likely to be most
effective when treated as a staged pathway rather than a single seminar. This aligns with
evidence showing that implementation improves when supported by organisational
endorsement, peer support, and tools that fit routine documentation (Lovestam et al., 2017;
Lovestam, Vivanti et al., 2019; Vinci et al., 2023). Training that is step-based and linked to real
records is likely to be more effective when it mirrors routine documentation rather than
remaining at the level of standalone theory. This is supported by findings from implementation
packages and prototype testing, where structured formats and guided menus were reported as
helpful (O'Sullivan, 2013; Porter, J. M. et al., 2015). Competency-focused practice is
particularly important for the steps that users find most difficult. Local findings show reported
difficulty clustering in nutrition diagnosis and nutrition intervention; training should therefore
focus on linking assessment findings to diagnosis statements, selecting intervention options,
and defining monitoring elements that match the planned care. Reinforcement through peer
review and short feedback cycles may further strengthen uptake, since peer support was one of
the strongest enablers across studies (Lovestam, Vivanti et al., 2019; Vinci et al., 2023). In
settings where peer support is not naturally available, structured peer review groups delivered
through CPD may provide this function. Alignment with national requirements may also
increase relevance. In Cyprus, documentation expectations within the GHS include mandatory
anthropometric reporting and PNDP inclusion in specific approval documents. Training that
links PNDP documentation to these practical requirements may therefore increase relevance,

consistency, and routine use in clinical notes.

Electronic tools may further strengthen PNDP education and training when they reduce
variation in documentation and provide a clear structure for completing each step. Across
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studies, electronic system readiness has been linked to higher implementation and better
documentation quality (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019). Dietitians have
also reported preference for electronic formats when these allow easier access to records,
improved organisation, and reduced time pressure (O'Sullivan, 2013). Specific features that
may support learning include templates, step-based menus, and structured choices for diagnosis
and intervention terms. In Sweden, adoption improved when EHR systems were modified to
include drop-down lists and preformatted options, suggesting that embedded structure supports
routine completion (Lovestam et al., 2017). In prototype testing, participants preferred
electronic IDNT to paper because of ease of use and accessibility, and the tool was also viewed
as useful for training because it guided completion through the steps (O'Sullivan, 2013). These
functions are especially relevant in Cyprus, where existing electronic notes are often entered as
free text without predefined structure. A structured electronic PNDP tool may therefore
function not only as a documentation support, but also as a learning support, by shaping how

information is entered and reducing inconsistency between practitioners.

5.13 Health System and Policy Implications

Health system and policy implications centre on documentation requirements, digital
integration, and the formal place of dietitians within clinical care. In Cyprus, documentation is
already linked to GHS processes, including mandatory recording of anthropometric
measurements and the submission of PNDP-related documentation when approval is requested
for additional visits beyond the annual allowance. These requirements place structure at the
centre of service delivery, but they also expose a practical gap. When documentation is
completed in free text fields without a consistent format, audit activity remains focused on

compliance, while quality indicators are difficult to extract and compare across providers.

Integration of PNDP into electronic health records is therefore not only a technical upgrade. It
is a policy tool. Evidence from international settings shows higher uptake and more sustainable
use of structured care processes when electronic systems include templates, drop-down options,
and preformatted diagnosis statements, including PAS formats (Lovestam et al., 2017;
Lovestam, Vivanti et al., 2019; O'Sullivan, 2013; Vinci et al., 2023). Formatting...Within the
GHS context, electronic integration also addresses the current imbalance in access and
visibility, where dietitians may be required to document within the platform but remain
restricted in the information and functions available to them compared with other healthcare

professionals.

Recognition of dietitians’ clinical role is closely connected to what the system can record,

retrieve, and report. Standardised documentation makes dietetic input easier to locate within
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the patient record, easier to share within multidisciplinary care, and easier to include in service
evaluation. When quality criteria linked to compensation and clinical management guidelines
are being introduced, as described in the Cypriot context, structured dietetic documentation
becomes a direct enabler of monitoring, accountability, and quality improvement rather than an
optional professional preference (Theodorou et al., 2025). In this way, PNDP functions as a
framework that supports consistent reporting, and electronic integration becomes the

mechanism that allows that framework to operate at scale.

Relevance to digital health strategy emerges from the same point. A national digital health
strategy relies on structured data, interoperability, and comparable records across services.
Dietetic records that remain unstructured limit secondary use, including audit, service planning,
and system-level evaluation. Embedding PNDP-aligned fields into GHS documentation
supports data quality and continuity, while also strengthening the position of dietitians within
the electronic care pathway. This alignment supports a system in which dietetic care is
documented as part of routine clinical activity, not as a parallel note that is difficult to track,

review, or include in quality measurement.

5.14 Strengths of the Study

This study has several methodological and applied strengths that enhance the credibility,
relevance, and contribution of the findings. First, the mixed-methods design enabled
triangulation between quantitative and qualitative evidence, supporting stronger internal
validity. Quantitative results described current patterns of practice and levels of PNDP use,
while open-ended responses added explanatory detail regarding perceived advantages,
disadvantages, and the contextual conditions that shape implementation. This combination
reduced reliance on a single data type and supported interpretation with both breadth and depth,

including convergence between numerical trends and thematic findings.

Second, the study was grounded in real-world practice conditions in Cyprus, capturing
experiences from private practice, public settings, and General Health System (GHS)-related
documentation realities. This strengthens the practical significance of the results, as the findings
reflect routine constraints and workflow demands rather than controlled or idealised settings.
The Cypriot context is particularly important given the limited local availability of validated
electronic PNDP tools and the infrastructure barriers described in the wider implementation

literature.

Third, the research moved beyond descriptive reporting by developing a contextually adapted
electronic PNDP tool and evaluating it through structured expert validation. The use of

quantitative ratings (relevance, clarity, and simplicity), complemented by qualitative feedback,
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provided transparent and criterion-based evidence to guide iterative refinement. This
strengthens credibility because tool evaluation was anchored in documented assessment
domains rather than informal impressions, and it aligns with broader evidence that structured
digital formats can support documentation quality and feasibility when designed to fit clinical

workflow.

Finally, the study incorporated perspectives from practitioners working both within and outside
the GHS and across multiple districts, strengthening contextual coverage of dietetic practice in
Cyprus. Throughout the research process, reflexivity and supervisory oversight were
maintained to support methodological transparency and minimise the influence of single-

researcher interpretation on analytical decisions.

5.15 Limitations of the Study

This study provides a first snapshot of current documentation practices and perceptions in
Cyprus, alongside an initial evaluation of an electronic PNDP tool. Several limitations should

be acknowledged, not to dismiss the findings, but to frame how far they can be taken.

The main survey included 63 nutrition and dietetic professionals, which was considerably lower
than the planned sample size (n =218). This reduced the statistical power of inferential analyses
and contributed to sparse cell counts, requiring category collapsing and limiting the feasibility
of pairwise testing. As a result, the absence of statistically significant associations should not
be interpreted as evidence that relationships do not exist, but rather as an indication that the
study may not have been adequately powered to detect them. The sample also reflects a high
proportion of early-career practitioners, with a mean age of 27.4 years and a mean practice

duration of 9.6 months, which may not fully represent the wider professional population.

In addition, responses were concentrated in specific districts and practice settings, with most
participants reporting practice in cities and a large proportion working in private offices without
other healthcare professionals. Two responses were also collected from abroad (Athens and
UK) and were retained due to the low response rate. These characteristics limit generalisability,
particularly to dietitians working in public sector services, inpatient environments, or rural

settings.

The study design was cross-sectional and captured responses at a single time point. This limits
interpretation to descriptions of current practice and reported perceptions rather than change
over time. Associations between variables, where explored, cannot be interpreted as causal. For
example, higher PNDP use among some subgroups may relate to training exposure, workplace
expectations, or individual practice context, but direction and causality cannot be established

within this design.
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The study relied on self-reported data for awareness, use of documentation processes, and
perceived difficulties. Such measures are vulnerable to response bias, including over-reporting
of use or confidence due to professional expectations. This is particularly relevant for questions
related to standards, recommended practice, or perceived competence. Some internal
inconsistencies were also observed across items, such as variation in the number of participants
reporting non-use of a documentation process across different questions, suggesting that
interpretation of certain items may have varied across respondents. These factors indicate that
reported uptake and confidence should be interpreted as indicative trends rather than precise

estimates of behaviour.

Data collection occurred in two phases with a substantial gap between timeframes, including
an interruption of approximately one year due to the researcher’s personal circumstances. This
may have introduced temporal effects (e.g. double entries, changes in training exposure,
practice context, or system-level developments) and reduced comparability between

participants responding in different periods.

A further limitation relates to the survey platform. Google Forms does not record the number
of survey page visitors or individuals who view the consent page without submitting a response.
As aresult, recruitment and participation rates could not be calculated, and only fully completed
submissions were available for analysis. Relatedly, partial response patterns and drop-out points

could not be quantified.

No weighting or propensity score adjustments were implemented to account for potential non-
representativeness of the achieved sample; therefore, analyses were based on unadjusted data.
Alongside the small achieved sample size, this limits the generalisability of findings and

increases the likelihood that observed estimates differ from the broader NDP population.

Open-ended responses were coded into themes to enable descriptive analysis. Although coding
was reviewed by the supervisor, theme assignment remains dependent on interpretation,
especially where answers were brief, ambiguous, or contained overlapping meanings. In
addition, many open-ended questions allowed multiple themes per participant, which meant
that inferential testing was not appropriate due to violation of mutual exclusivity assumptions.
The qualitative findings therefore support contextual understanding of the quantitative results

but should not be interpreted as exhaustive accounts of attitudes or experiences.

Evaluation of the electronic tool was based on expert validation (N = 7) using ratings of
relevance, clarity, and simplicity, alongside qualitative comments. This provides an important
first step for content and design appraisal, but it does not replace real-world testing in routine
clinical conditions. The validation sample was small, and demographic information was not
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collected, which limits interpretation of how representative the panel was across sectors or
experience levels. In addition, the study focused on expert judgement of screenshots and
sections rather than longitudinal use, integration into existing electronic health record

environments, or assessment across different patient types and workflow demands.

This limitation is consistent with the wider literature, where electronic NCP tools are often
tested in restricted conditions and may exclude certain clinical groups or follow-up functions
due to resource constraints (O'Sullivan, 2013). As such, the present findings support the
feasibility and acceptability of the tool’s structure, but do not confirm its effectiveness,

efficiency, or impact on documentation quality during sustained clinical use.

Finally, the tool was developed by the researcher who is not a computer expert. Therefore, the
user experience, interface and functional capabilities were necessarily shaped by the
developer’s non-specialist programming skillset, which may have constrained the optimisation

of usability, automation, and scalability features.

5.15.1 Sample Size Justification

The achieved sample was smaller than originally estimated. This should be interpreted in light
of several practical and methodological constraints associated with recruitment and
questionnaire design. The study relied on an open survey and convenience sampling approach
within a relatively small and specialised professional population, with participation based
entirely on self-selection. Dissemination occurred primarily through social media platforms,
which may have limited participation among otherwise eligible nutrition and dietetic
professionals who do not use these platforms regularly or for professional purposes. Although
the questionnaire was also distributed through the Cyprus Dietetic and Nutrition Association
(CyDNA) members’ newsletter, not all nutrition and dietetic professionals in Cyprus are
registered members of the association. Consequently, not all eligible professionals were equally
likely to be reached, and the opportunity to participate may not have been uniform across the

wider professional population (Keat et al., 2023).

In addition, some demographic and practice-related items assume direct patient- or client-facing
practice, whereas eligible nutrition and dietetic professionals may also work in non-clinical
roles, including academia, research, public health, administration, food service, or industry. The
absence of response options reflecting this broader professional diversity may have reduced the
perceived relevance of the questionnaire for some potential respondents and may have
contributed to self-exclusion from participation. For those who did participate despite working
outside direct care settings, some responses may not have fully reflected their current

professional context (Lovestam, Steiber et al., 2019). Given the low achieved response, the
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possibility of non-response bias should also be acknowledged, as this may limit the

generalisability of the findings beyond those who elected to participate.

Similar limitations have been noted in the wider literature, where low response rates among
health professionals have been recognised as a common challenge and a potential source of
non-response bias. Published studies have also acknowledged that financial constraints may
restrict the use of response-enhancing approaches, such as postal distribution or incentives, both
of which have been associated with improved participation. Specifically, O'Sullivan et al.
(2019) report a response rate of 6%, partly attributing it to the low budget of the study that
restricted them from using such response-enhancing approaches. Additionally,
Lovestam et al. (2020) report a response rate of 10-30% by some of the countries included
in their study. This suggests that recruitment limitations of this kind are not unique to the
present study but reflect broader methodological challenges in survey-based research involving

health professionals.

Future studies should therefore explore recruitment strategies that are both broader and feasible
within limited-resource contexts. These may include repeated reminder schedules, personalised
email invitations, collaboration with employers or professional bodies for direct distribution,
workplace-based dissemination, telephone invitations, postal follow-up where feasible, and
ethically appropriate incentives. Evidence from the online survey literature also suggests that
response rates may be strengthened by contacting potential participants in advance, combining
online surveys with additional modes of administration where practical, and using telephone
reminders to support follow-up (Wu et al., 2022). Additionally, the time gap between the

recruitment phases due to researcher’s personal reasons, may affected response flow.

The length of the questionnaire may also have reduced willingness to participate. Longer
questionnaires are known to increase response burden and have frequently been associated with
lower response or completion rates, particularly in web-based and health professional surveys

where participants may already face substantial time pressures (Rolstad et al., 2011).

Nevertheless, these limitations should not be taken to mean that the findings are without
methodological value. As this phase was intended primarily to generate an exploratory
understanding of local documentation practices and to inform the initial development of the
electronic tool, the qualitative components of the questionnaire were especially valuable in
capturing contextual detail and practice-based perspectives. In line with qualitative
methodological literature, the usefulness of such data is not determined exclusively by sample
size, but also by the extent to which the data provide relevant and sufficiently informative

insight for the purpose of the study (Vasileiou et al., 2018). Additionally, appropriate measures

204



were undertaken to ensure cautious interpretation of the results. To minimise statistical error,
analyses were adapted to the achieved sample using exact tests, Monte Carlo estimation, effect-
size reporting (Cramer’s V), and correction for multiple comparisons (Bonferroni, Benjamini-
Hochberg) (Ben-Shachar et al., 2023; Chen et al., 2017; Dexter et al., 2017; McHugh, 2013).
Thus, although the limited sample constrains statistical generalisability and increases the
possibility of non-response bias, the findings remain informative for the exploratory and

developmental purpose of this study phase.

5.15.2 How these limitations affect interpretation

Taken together, these limitations suggest that the findings should be interpreted as exploratory.
The results are most useful for identifying patterns, mapping current practice, and highlighting
priorities for training, standardisation, and digital development. They do not provide definitive
estimates of PNDP uptake across Cyprus, nor do they allow strong conclusions about
determinants of use or the performance of the electronic tool in routine practice. Future work
would benefit from a larger and more balanced sample across settings, along with prospective
usability testing that examines workflow fit, time demands, and integration within existing

electronic systems.

5.16 Recommendations for Future Research

Research on PNDP implementation remains limited, and much of the available evidence
continues to rely on findings from NCP and NCPT studies as a close proxy (Lovestam et al.,
2019; Vinci et al., 2023). The present study contributes initial evidence from Cyprus and
supports the value of continued work that moves beyond early adoption patterns and into routine

use, system integration, and measurable outcomes. The following directions are recommended.

5.16.1 Longitudinal and implementation-focused studies

Most existing findings are based on cross-sectional snapshots of awareness, attitudes, and self-
reported use. Longitudinal designs could track changes in PNDP use over time, including
sustained use of later steps such as monitoring and evaluation, and the conditions under which
routine uptake is maintained. Designs such as pre- and post- training studies, phased
implementation studies, or follow-up surveys after introduction of structured electronic
templates would align with earlier implementation work showing that time, training, and
organisational support shape adoption (Lovestam et al., 2017; Porter, Jane M. et al., 2015;
Vivanti et al., 2018).

5.16.2 Larger and more representative national samples

Future studies would benefit from larger national samples that better reflect the distribution of

NDPs across districts, sectors, and roles, including private practice and GHS-related services.
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The multinational evidence suggests that implementation patterns vary substantially across
settings and countries, and that results can be influenced by uneven response representation
(Lovestam, Vivanti et al., 2019; Vinci et al., 2023). National sampling approaches that aim for
balanced participation across practice contexts could improve precision and strengthen

subgroup comparisons within Cyprus.

Future online survey studies should consider recruitment procedures that have been associated
with improved response rates in the literature, such as contacting potential participants in
advance, combining online questionnaires with additional survey modes where feasible, and
using telephone reminders to encourage completion. These approaches may help strengthen

participation while reducing sole reliance on passive electronic dissemination.

5.16.3 Patient-level outcome evaluation

Evidence frequently describes improved documentation quality and better workflow fit when
structured documentation is used, yet patient-level evaluation remains limited in many contexts.
Future work could assess patient-related indicators alongside PNDP use, such as continuity of
care markers, follow-up completion, documentation completeness, and measurable nutrition
care targets. Where feasible, outcomes could be examined in relation to structured terminology
use, given that several studies link structured documentation and standardised terminology with

improved communication and clearer records (Lovestam et al., 2017; O'Sullivan, 2013).

5.16.4 Integration with full EHR systems

Findings across the literature show stronger uptake when electronic systems support structured
documentation through templates and selectable fields, including PAS-related structures
(Lovestam et al., 2017; Lovestam, Vivanti et al., 2019). Future research could test integration
pathways for electronic PNDP tools within full EHR environments, focusing on feasibility,
permissions, access to patient information, and compatibility with routine workflows. Practical
questions such as system permissions, structured fields, and secure data handling remain
central, particularly under GDPR-informed conditions already discussed in implementation

work (O'Sullivan, 2013).

5.16.5 Economic and time efficiency analyses

Time burden is one of the most consistent barriers reported across regions, even when
familiarity improves (Lovestam, Vivanti et al., 2019; Vivanti et al., 2018). Future studies could
include structured time measurement approaches, such as task-based timing, workflow
observation, or comparative completion time across paper and electronic formats. Economic
evaluation could also be included, examining development costs, training requirements, staffing

implications, and potential time savings linked to structured electronic design. This direction
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aligns with earlier evidence showing that electronic design features can improve feasibility and
perceived efficiency, while also requiring upfront investment (Ammenwerth et al., 2001;

O'Sullivan, 2013).

5.16.6 Setting-specific studies across sectors and patient complexity

Results from multiple contexts suggest that uptake differs by setting, with higher use often
reported in inpatient services compared with public health environments (Lovestam, Vivanti et
al., 2019). Cyprus specific research could examine PNDP use across sectors, including private

practice, outpatient services, and hospital-linked care.

To provide clarity regarding the extent to which the study objectives and hypotheses were
addressed, Table 5.0 summarises the level of empirical support and interpretative conclusions

derived from the findings.

Table 5.0: Evaluation of Research Aims and Hypotheses Achievement

Study objective / Achieved? | Level of | Evidence from Interpre?ati;)n
question support findings ‘

Assess current | Yes ; Strong Phase 1 descriptive ; Provided an
documentation ‘ and qualitative = exploratory national
practices, awareness, findings baseline of current
and structured documentation
language use among ‘ practices and
NDPs in Cyprus, implementation
with particular focus variability

on PNDP |

Explore perceptions | Yes T Strong Phase 1 quantitative | Identified perceived
of the value, | and thematic | benefits, barriers,
feasibility, barriers, findings and contextual
and facilitators | influences relevant
associated with to implementation
structured

documentation

Identify Partially | Moderate = Survey findings on | Findings highlighted
organisational, training, workflow, ' likely  influencing
technological, GHS alignment, | factors, but causal or
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educational, and and implementation | predictive
practice-related considerations relationships  were
factors  influencing not established
adoption and longer-

term integration

Develop a context- | Yes Strong Prototype Produced a context-
specific  electronic development adapted Greek
PNDP tool informed process and final | electronic PNDP
by local needs tool description prototype

Evaluate the expert- Yes Strong CVI results and Expert evaluation
perceived relevance, expert qualitative | supported early
clarity,  simplicity, feedback feasibility and
and practical practical

acceptability of the acceptability, with
electronic PNDP tool minor  refinement

|
‘ | needs identified

5.17 Overview of the PhD Research Journey

Figure 5.0 visually summarises the progression of this doctoral research from problem
identification to conceptual contribution and policy implications. The journey began with
recognition of variability in PNDP implementation and the absence of validated digital tools
within the Cypriot healthcare system. A systematic literature review informed identification of
conceptual, methodological, and contextual gaps, leading to the development of a mixed-
methods research design grounded in pragmatic philosophy. The creation and validation of a
context-specific electronic PNDP tool constituted a central applied contribution of the thesis.
Through quantitative and qualitative integration, the study advanced understanding of
documentation format as an implementation variable and generated policy-relevant insights for
digital transformation of dietetic practice in Cyprus. The flowchart illustrates both the

methodological progression and the cumulative scholarly and practical impact of the research.
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Figure 5.0. PhD Research Journey.

PhD Research journey: From Problem to Impact
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5.17.1 Dissemination and Impact of the Research

This doctoral research has extended beyond academic analysis to contribute directly to
professional discourse and national development of dietetic practice in Cyprus. The systematic
review component was published in a peer-reviewed journal, contributing to the international
evidence base on NCP implementation. The development and validation of the electronic PNDP
tool represents a practical output with potential for integration within the national health system.
In addition, findings from the expert validation component also reported in the published
manuscript to Frontiers (identification number: 1831101), suggest that the e-PNDP is a valid
and practical tool that may support more standardised implementation of structured nutrition
documentation in clinical settings, while also highlighting the continued importance of training,
adaptation time, and implementation support for successful uptake. Engagement with the
Cyprus Dietetic and Nutrition Association (CyDNA) further strengthens translational impact,

positioning this research as both scholarly and a practice-relevant contribution.

The research team aims for more publications in peer reviewed journals, with manuscripts based

on the following article titles:

e “Implementation of a Digitized Nutrition Care Process: Development and Clinical

Utility in Dietetic Practice.”

o “Enhancing Clinical Nutrition Practice through Digital Innovation: A Mixed-Methods

Validation of an Electronic Nutrition Care Process Tool.”

e “Standardizing Dietetic Care in the Digital Era: Development and Evaluation of an

Electronic Nutrition Care Process Platform.”

5.17.2 Key Achievements of the Doctoral Research

The doctoral research journey included the following achievements and dissemination

activities:

1. The study was delivered as an oral presentation at the 13" International Cyprus Dietetic
and Nutrition Association Conference (07-09/11/2025).

2. The oral presentation received the Best Oral Presentation Award at the 13th Cyprus
Dietetic and Nutrition Association Conference (09/11/2025).

3. Ethical approval for the study was obtained from the University of Nicosia Ethics
Committee (UREC, Appendix V) (18/11/2021).

4. The study was granted the approval, auspices and support of the CyDNA (Appendix
VI).
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10.

11.
12.

13.

14.

. An abstract was accepted and published in the 13th Cyprus Dietetic and Nutrition

Association Conference Book of Abstracts (ISBN 978-9925-7685-7-8) (Appendix VII).
The systematic review protocol was registered with PROSPERO (CRD420261279775),
and a registration certificate was obtained (Appendix VIII).

Development of Phase 1 Questionnaire and dissemination through the CyDNA
(Appendix III).

Development of the electronic tool e-AAA®, a context-specific electronic PNDP tool,
with a user manual — pending ISBN (Appendix IX).

Development of Phase 3 Questionnaire, validation of the Greek e-AAA® (Appendix
V).

The study generated the first national-level empirical dataset on structured dietetic
documentation practices in Cyprus.

Three manuscripts were prepared and submitted to peer reviewed journals.

Publication of a revised systematic review, at a peer-reviewed journal (Healthcare)
(Appendix X).

Publication of the thesis manuscript and graphical abstract relating to the expert
validation findings, with embedded training components, questionnaire results
(Appendix XI and Appendix XII respectively).

Screenshots of the published manuscripts are presented below. The Revised Systematic
Review (Figure 5.2, Appendix X) and the thesis manuscript (Figure 5.3, Appendix XI).

e Article 1 (Figure 5.2) the revised systematic review, provides a comprehensive
synthesis of the global evidence on the implementation of the NCP, highlighting
persistent systemic barriers such as limited training, time constraints, and
inadequate technological infrastructure. A key contribution of the study is its
synthesis of international evidence on manual and electronic documentation
formats, highlighting the added value of digital integration in relation to
documentation quality, workflow efficiency, and practitioner confidence. The
review advances the field by identifying consistent international patterns and
emphasising the need for structured implementation strategies, while also
highlighting the current lack of robust evidence linking NCP adoption to patient
outcomes.

e Article 2 (Figure 5.3) “Development and Content Validation of a Greek
Electronic Tool for the Process for Nutrition and Dietetic Practice (e-PNDP): A
Mixed-Methods Study in Cyprus”, represents an important contribution to the
advancement of standardised nutrition care, particularly within the context of

digital health innovation and localised clinical practice. By developing and
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validating the e-PNDP, the authors address a critical gap in the implementation

of structured nutrition care tools in non-English-speaking settings.

Figure 5.1: Oral presentation award
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Figure 5.2: Screenshot of the Revised Systematic Review

healthcare

an Open Access Journal by MDPI
Adoption of the Nutrition Care Process in Manual and Software Formats:
A Systematic Review Across International Dietetic Settings

Elina Polydorou; Stella A. Nicolaou; Dimitrios Papandreou; Antonis Zampelas; Eleni P. Andreou

Healthcare 2026, Volume 14, Issue 9, 1235

Figure 5.3: Screenshot of thesis manuscript
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5.18 Chapter Summary/conclusions

This study contributes to understanding structured nutrition documentation by suggesting that
digital format may function as more than a technological enhancement, acting instead as a
structural mechanism for implementation, reasoning transparency, and professional visibility

within a nationally regulated yet digitally evolving healthcare system.

This chapter synthesised the main interpretations from the literature review and the study
findings, examining how structured documentation and standardised language influence
nutrition and dietetic practice in Cyprus. PNDP was used as the organising framework for
consistent documentation, while evidence from NCP and NCPT implementation studies was

used to support interpretation because PNDP-specific research remains limited.

The literature shows that implementation outcomes depend largely on practical conditions.
Uptake improves when training is available, professional bodies provide guidance, and
electronic systems support structured entries through templates and drop-down options for PAS
statements (Lovestam et al., 2017; Lovestam, Vivanti et al., 2019; O'Sullivan, 2013; Vinci et
al., 2023). Common barriers include time constraints, limited training, and poor digital
integration, even when benefits such as improved consistency and communication are
recognised (Kim & Baek, 2013; O'Sullivan et al., 2019; Vivanti et al., 2018). Evidence from
other healthcare fields supports the role of electronic documentation in improving completeness
and clarity, reinforcing the importance of system support when standardised frameworks are

implemented (Ammenwerth et al., 2001; Jin et al., 2021; Wang et al., 2013).

The study findings reflect these patterns in a Cyprus context. PNDP was the most frequently
used documentation process, and most participants reported high self-rated knowledge and
routine implementation across patients. However, difficulties were most often reported for
nutrition diagnosis and nutrition intervention. Open-ended responses identified disadvantages
mainly related to time demands, training needs, and disruption to workflow. Selective use also
followed a consistent pattern: when documentation processes were applied only to selected
patients, this typically involved complex cases, with or without urgent medical supervision.
This suggests that structured documentation is prioritised when clinical management is more
demanding. At the same time, the findings indicate that awareness and use do not necessarily

translate into fully standardised or digitally supported implementation.

This chapter also clarified the local practice gap. Cyprus lacks validated electronic tools for
nutrition care documentation, and existing electronic records do not provide predefined
structure for dietetic notes. At the same time, national procedures already include structured

recording requirements in specific settings, including mandatory reporting of anthropometric
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measurements and PNDP-related documentation within GHS procedures. This creates a gap
between expectations and system support. Limited routine quality of care data collection and
an audit focus on financial and regulatory compliance further reduce incentives for
documentation quality improvement. These factors support the need for tools that enable

consistent documentation and facilitate audit readiness.

This work makes two contributions. First, it provides Cyprus-based evidence on current
documentation practices, including perceived benefits, barriers, and PNDP use. Second, it
developed an electronic PNDP tool and confirmed its quality through expert validation, with
high ratings for relevance, clarity, and simplicity. Together, these findings address an evidence
gap and provide an applied basis for improving documentation consistency within the Cypriot

context.

These interpretations form the foundation for the final chapter, which will synthesise the study’s
conclusions, outline its practical and policy implications, and present recommendations and
priorities for future research and professional practice. The next chapter positions the electronic
PNDP tool as a feasible step toward more standardised documentation in Cyprus and outlines
recommendations for implementation support, including training, workflow alignment, and
integration with existing digital infrastructure. It also considers the conditions under which such

implementation may become more sustainable in routine practice.
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6.0 Conclusion

This chapter summarises the findings of the present study in relation to its research aim,
objectives, and the existing body of international literature on standardised nutrition
documentation and the NCP. By integrating quantitative and qualitative evidence, the study
provides a comprehensive understanding of structured nutrition documentation practices,
professional perceptions, and the potential role of digital support in shaping documentation

quality, clinical reasoning, and professional practice among dietitians in Cyprus.

The findings indicate that current nutrition documentation practices are characterised by
variability and inconsistency, largely influenced by the absence of integrated electronic tools
and limited formal training in PNDP/NCP use. Taken together, the findings and expert
validation results suggested that electronic implementation of PNDP-based documentation may
offer advantages in terms of structure, clarity, efficiency, and support for clinical reasoning.
These benefits were particularly evident in relation to standardised terminology use,
documentation completeness, and perceived professional value, reinforcing the role of digital

tools as facilitators rather than barriers to evidence-based dietetic practice.

Dietitians’ perceptions emerged as a critical determinant of PNDP adoption. While the
conceptual value of standardised language was widely acknowledged, concerns related to time
demands, usability, and workflow integration persisted, particularly in the absence of
supportive digital infrastructure. Importantly, the Greek electronic PNDP tool developed and
evaluated in this study was perceived as usable and beneficial, with expert reviewers
highlighting its potential to enhance consistency, support learning, and improve visibility of

dietetic contributions within multidisciplinary healthcare teams.

When compared with international evidence, the study’s findings largely align with reported
barriers and enablers to NCP/PNDP implementation, such as the importance of training, peer
support, and electronic health record integration. However, this research extends the literature
by providing empirical data from the Cypriot healthcare context, where national-level digital
limitations and fragmented documentation systems remain prominent challenges. In doing so,
the study addresses a significant gap and contributes context-specific insights to

implementation science in dietetics.

Overall, the study suggested that the format through which structured documentation is
delivered may play an important role in its acceptance and effective use. The findings suggest

that successful implementation of PNDP is not solely dependent on professional knowledge
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or motivation, but on the availability of user-centred digital tools that align with clinical

workflows and health system requirements.

218



REFERENCES

Abdelrahman, W., & Abdelmageed, A. (2014). Medical record keeping: Clarity, accuracy,

and timeliness are essential. BMJ, 348, £7716. 10.1136/bmj.f7716

Academy of nutrition and dietetics: Revised 2012 standards of practice in nutrition care and
standards of professional performance for registered dietitians (2013). Journal of the

Academy of Nutrition and Dietetics, 113(6), S29-S45. 10.1016/j.jand.2012.12.007

Alkhaldy, A. A., Allahyani, M. N., Alghamdi, N. A., Jeddawi, A. K., Malibary, R. M., & Al-
Othman, A. M. (2020). Status of nutrition care process implementation in hospitals in

jeddah, saudi arabia. Clinical Nutrition ESPEN, 36, 53—59. S2405-4577(20)30025-5 [pii]

American Dietetic Association. (2006). Nutrition diagnosis: A critical step in the nutrition

care process. American Dietetic Association.

Ammenwerth, E., Eichstidter, R., Haux, R., Pohl, U., Rebel, S., & Ziegler, S. (2001). A
randomized evaluation of a computer-based nursing documentation system. Methods of

Information in Medicine, 40(2), 61-68. https://pubmed.ncbi.nlm.nih.gov/11424305/

Atkins, M., Basualdo-Hammond, C., Hotson, B., & Dietitians of Canada. (2010). Canadian
perspectives on the nutrition care process and international dietetics and nutrition
terminology. Canadian Journal of Dietetic Practice and Research : A Publication of
Dietitians of Canada = Revue Canadienne De La Pratique Et De La Recherche En
Dietetique : Une Publication Des Dietetistes Du Canada, 71(2), 18.

10.3148/71.2.2010.e18

BDA. (2021). Model and process for nutrition

and dietetic practice. BDA The Association of UK Dietitians.

219


https://pubmed.ncbi.nlm.nih.gov/11424305/

Ben-Shachar, M. S., Patil, 1., Thériault, R., Wiernik, B. M., & Liidecke, D. (2023). Phi, fei, fo,
fum: Effect sizes for categorical data that use the chi-squared statistic. Mathematics,

11(9), 1982. 10.3390/math11091982

Casadei, K., & Kiel, J. (2025). Anthropometric measurement. StatPearls . StatPearls

Publishing.

Chen, S., Feng, Z., & Yi, X. (2017). A general introduction to adjustment for multiple

comparisons. Journal of Thoracic Disease, 9(6), 1725-1729. 10.21037/jtd.2017.05.34

Chrysoula, L., Magriplis, E., Chourdakis, M., & Poulia, K. A. (2024). Assessing the level of
knowledge, implementation practices, and use of digital applications for the optimal
adoption of the nutrition care process in greece. Nutrients, 16(11), 1716.

10.3390/mul6111716

Cleary, A., Thompson, C., Villani, A., & Swanepoel, L. (2024). Preprofessional identity of
nutrition and dietetics students in australia. Journal of Nutrition Education and Behavior,

56(11), 783-793. 10.1016/j.jneb.2024.06.013

Corado, L., & Pascual, R. (2008). Successes in implementing the nutrition care process and
standardized language in clinical practice. Journal of the American Dietetic Association,

108(9), A42.10.1016/j.jada.2008.06.085

CYQAA. (2025). Regulated professions representative form, nutrition and dietetics.

CYQAA.

D’Amore, J. D., McCrary, L. K., Denson, J., Li, C., Vitale, C. J., Tokachichu, P., Sittig, D. F.,
McCoy, A. B., & Wright, A. (2021). Clinical data sharing improves quality measurement
and patient safety. Journal of the American Medical Informatics Association : JAMIA,

28(7), 1534-1542. 10.1093/jamia/ocab039

220



de Graaf, E., Grant, M., van de Baan, F., Ausems, M., Verboeket-Crul, C., Leget, C., &
Teunissen, S. (2023). Variations in clinical practice: Assessing clinical care processes
according to clinical guidelines in a national cohort of hospice patients. The American

Journal of Hospice & Palliative Care, 40(1), 87-95. 10.1177/10499091221100804

Dexter, F., Bayman, E. O., & Dexter, E. U. (2017). Monte carlo simulations comparing fisher
exact test and unequal variances t test for analysis of differences between groups in brief
hospital lengths of stay. Anesthesia and Analgesia, 125(6), 2141-2145.

10.1213/ANE.0000000000002428

Dietetic assistant practitioner - job announcement (2024). Government of Jersey.

Eysenbach, G. (2004). Improving the quality of web surveys: The checklist for reporting
results of internet E-surveys (CHERRIES). Journal of Medical Internet Research, 6(3),

e132. 10.2196/jmir.6.3.e34

Ferrie, S. (2020). What is nutritional assessment? A quick guide for critical care clinicians.

Australian Critical Care, 33(3), 295-299. 10.1016/j.aucc.2020.02.005

Freijer, K., Volger, S., Pitter, J. G., Molsen-David, E., Cooblall, C., Evers, S., Hiligsmann,
M., Danel, A., Lenoir-Wijnkoop, 1., & ISPOR Nutrition Economics Medical Nutrition
Terms & Definitions Working Group's Leadership Team. (2019). Medical nutrition
terminology and regulations in the united states and europe-A scoping review: Report of
the ISPOR nutrition economics special interest group. Value in Health : The Journal of

the International Society for Pharmacoeconomics and Outcomes Research, 22(1), 1-12.

S1098-3015(18)33236-4 [pii]

Guzman-Leguel, Y. M., & Rodriguez-Lara, S. Q. (2025). Assessment of patients’ quality of
care in healthcare systems: A comprehensive narrative literature review. Healthcare,

13(14), 1714. 10.3390/healthcare13141714

221



Hakel-Smith, N., & Lewis, N. M. (2004). A standardized nutrition care process and language
are essential components of a conceptual model to guide and document nutrition care and

patient outcome. J Am Diet Assoc., 104, 1878—1884.

Hansen, W. (2021). The perceptions of newly qualified nurses on the guidance by preceptors
towards becoming experts in nursing. Curationis, 44(1), 9.

10.4102/curationis.v4411.2205

International Confederation of Dietetic Associations. (2016). International competency
standards

for dietitian-nutritionists. International Confederation of Dietetic Associations.

Jin, Y., Tan, L., Khan, K. S., Deng, T., Huang, C., Han, F., Zhang, J., Huang, Q., Huang, D.,
Wang, D., Wang, Y., Zeng, X., Wang, Q., & Wang, X. (2021). Determinants of
successful guideline implementation: A national cross-sectional survey. BMC Medical

Informatics and Decision Making, 21(1), 19. 10.1186/s12911-020-01382-w

Keat, W. O. L., Gauhar, V., Castellani, D., & Teoh, J. Y. (2023). Tips and pitfalls in using
social media platforms for survey dissemination. Société Internationale d’Urologie

Journal, 4(2), 118-124. 10.48083/PERG3137

Kim, E. M., & Baek, H. J. (2013). A survey on the status of nutrition care process
implementation in korean hospitals. Clinical Nutrition Research, 2(2), 143—148.

10.7762/cnr.2013.2.2.143

Lacey, K., & Pritchett, E. (2003). Nutrition care process and model: ADA adopts road map to
quality care and outcomes management. Journal of the American Dietetic Association,

103(8), 1061-1072. 10.1016/S0002-8223(03)00971-4

Lehmann, C. U., & Miller, M. R. (2004). Standardization and the practice of medicine.

Journal of Perinatology, 24(3), 135-136. 10.1038/sj.jp.7211060
222



Lindop, R., & McClinchy, J. (2016). (2016). Clinical nutrition. Paper presented at the BDA
Research Symposium 2015, , 29 10-11. 10.1111/jhn.12363

https://doi.org/10.1111/jhn.12363

Lovestam, E., Bostrom, A. M., & Orrevall, Y. (2017). Nutrition care process implementation:
Experiences in various dietetics environments in sweden. Journal of the Academy of

Nutrition and Dietetics, 117(11), 1738-1748. $2212-2672(17)30113-2 [pii]

Lovestam, E., Steiber, A., Vivanti, A., Bostrom, A. M., Devine, A., Haughey, O., Kiss, C. M.,
Lang, N. R., Lieffers, J., Lloyd, L., O'Sullivan, T. A., Papoutsakis, C., Peersen, C.,
Thoresen, L., Orrevall, Y., & INIS Consortium. (2019). Use of the nutrition care process
and nutrition care process terminology in an international cohort reported by an online
survey tool. Journal of the Academy of Nutrition and Dietetics, 119(2), 225-241. S2212-

2672(18)31890-2 [pii]

Lovestam, E., Vivanti, A., Steiber, A., Bostrom, A. -., Devine, A., Haughey, O., Kiss, C. M.,
Lang, N. R., Lieffers, J., Lloyd, L., O'Sullivan, T. A., Papoutsakis, C., Peersen, C.,
Thoresen, L., Orrevall, Y., Corish, C., Eisenbraun, C., Hanning, R., Kristiansen, I, . . .
INIS Consortium members (collaborators). (2020). Barriers and enablers in the
implementation of a standardised process for nutrition care: Findings from a
multinational survey of dietetic professionals in 10 countries. Journal of Human

Nutrition and Dietetics, 33(2), 252-262. 10.1111/jhn.12700

Lovestam, E., Vivanti, A., Steiber, A., Bostrom, A. M., Devine, A., Haughey, O., Kiss, C. M.,
Lang, N. R., Lieffers, J., Lloyd, L., O'Sullivan, T. A., Papoutsakis, C., Thoresen, L.,
Orrevall, Y., & INIS Consortium. (2019). The international nutrition care process and
terminology implementation survey: Towards a global evaluation tool to assess
individual practitioner implementation in multiple countries and languages. Journal of

the Academy of Nutrition and Dietetics, 119(2), 242-260. S2212-2672(18)31892-6 [pii]

223


https://doi.org/10.1111/jhn.12363

Lovestam, E., Orrevall, Y., Koochek, A., Karlstrom, B., & Andersson, A. (2015). Evaluation
of nutrition care process documentation in electronic patient records: Need of

improvement. Nutrition & Dietetics, 72(1), 74-80. 10.1111/1747-0080.12128

Mann, R., & Williams, J. (2003). Standards in medical record keeping. Clinical Medicine, 3,

329-332. 10.7861/clinmedicine.3-4-329

Martino, J., Eisenbraun, C., Hotson, B., Hanning, R. M., Lovestam, E., Lieffers, J. R. L., &
On Behalf Of The International Ncp/Ncept Implementation Study Inis Consortium, null.
(2022). Use of the nutrition care process and terminology in canada: A national and
regional update. Canadian Journal of Dietetic Practice and Research: A Publication of
Dietitians of Canada = Revue Canadienne De La Pratique Et De La Recherche En
Dietetique: Une Publication Des Dietetistes Du Canada, 8§3(1), 2-9. 10.3148/cjdpr-2021-

017

McHugh, M. L. (2013). The chi-square test of independence. Biochemia Medica,

23(2)10.11613/bm.2013.018

Ministry of Energy, C. a. I. (2020, November 16th). Dietitian / clinical dietitian. Business In

Cyprus. Retrieved Feb 6, 2026, from https://www.businessincyprus.gov.cy/business-

sectors/dietitian-clinical-dietitian/

O'Sullivan, T. A. (2013). Evaluation of an electronic record prototype incorporating the
nutrition care process and international dietetics and nutrition terminology. Nutrition and

Dietetics, 70(3), 188-195. 10.1111/1747-0080.12012

O'Sullivan, T. A., Lo, J., & Vivanti, A. (2019). Predictors of nutrition care process and
terminology use, applicability and importance within asia-pacific dietitians. Nutrition &
Dietetics: The Journal of the Dietitians Association of Australia, 76(4), 455-461.

10.1111/1747-0080.12467

224


https://www.businessincyprus.gov.cy/business-sectors/dietitian-clinical-dietitian/
https://www.businessincyprus.gov.cy/business-sectors/dietitian-clinical-dietitian/

Papoutsakis, C., Moloney, L., Sinley, R. C., Acosta, A., Handu, D., & Steiber, A. L. (2017).
Academy of nutrition and dietetics methodology for developing evidence-based nutrition
practice guidelines. Journal of the Academy of Nutrition and Dietetics, 117(5), 794—804.

10.1016/j.jand.2016.07.011

Podder, V., Lew, V., & Ghassemzadeh, S. (2025). SOAP notes. StatPearls . StatPearls

Publishing.

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what's
being reported? critique and recommendations. Research in Nursing & Health, 29(5),

489-497.10.1002/nur.20147

Polit, D. F., Beck, C. T., & Owen, S. V. (2007). Is the CVI an acceptable indicator of content
validity? appraisal and recommendations. Research in Nursing & Health, 30(4), 459—

467.10.1002/nur.20199

Porter, J. M., Devine, A., & O'Sullivan, T. A. (2015). Evaluation of a nutrition care process
implementation package in hospital dietetic departments. Nutrition and Dietetics, 72(3),

213-221.10.1111/1747-0080.12176

Porter, J. M., Devine, A., Vivanti, A., Ferguson, M., & O'Sullivan, T. A. (2015).
Development of a nutrition care process implementation package for hospital dietetic

departments. Nutrition & Dietetics, 72(3), 205-212. 10.1111/1747-0080.12169

ROEBIANTO, A., SAVITRI, S. I., AULIA, 1., SUCIYANA, A., &« MUBAROKAH, L.
(2023, March). Content validity: Definition and procedure of content validation in

psychological research. https://www.tpmap.org/content-validity-definition-and-

procedure-of-content-validation-in-psychological-research/

225


https://www.tpmap.org/content-validity-definition-and-procedure-of-content-validation-in-psychological-research/
https://www.tpmap.org/content-validity-definition-and-procedure-of-content-validation-in-psychological-research/

Rolstad, S., Adler, J., & Rydén, A. (2011). Response burden and questionnaire length: Is
shorter better? A review and meta-analysis. Value in Health, 14(8), 1101-1108.

10.1016/j.jval.2011.06.003

Rotter, T., Jong, R. B. d., Lacko, S. E., Ronellenfitsch, U., & Kinsman, L. (2019). Clinical
pathways as a quality strategy. Improving healthcare quality in europe: Characteristics,
effectiveness and implementation of different strategies [internet] . European

Observatory on Health Systems and Policies.

Snowdon, A., Hussein, A., Kent, R., Pino, L., & Hachinski, V. (2015). Comparison of an
electronic and paper-based montreal cognitive assessment tool. Alzheimer Disease and

Associated Disorders, 29(4), 325-329. 10.1097/WAD.0000000000000069

Swan, W. 1., Vivanti, A., Hakel-Smith, N. A., Hotson, B., Orrevall, Y., Trostler, N., Beck
Howarter, K., & Papoutsakis, C. (2017). Nutrition care process and model update:
Toward realizing people-centered care and outcomes management. Journal of the

Academy of Nutrition and Dietetics, 117(12), 2003-2014. 10.1016/j.jand.2017.07.015

The Academy Quality Management Committee and Scope of Practice Subcommittee of the
Quality, Management Committee. (2013). Academy of nutrition and dietetics: Revised
2012 standards of practice in nutrition care and standards of professional performance for
registered dietitians. Journal of the Academy of Nutrition and Dietetics, 113(6), S29-S45.

10.1016/j.jand.2012.12.007

Theodorou, M., Charalambous, C., & A Williams, G. (2025). Cyprus health system review.
health systems in transition 2024. European Observatory on Health Systems and

Policies, 26(5) https://iris.who.int/server/api/core/bitstreams/5¢3084e3-34fb-4937-a4c0-

5415e166dce9/content

226


https://iris.who.int/server/api/core/bitstreams/5e3084e3-34fb-4937-a4c0-5415e166dce9/content
https://iris.who.int/server/api/core/bitstreams/5e3084e3-34fb-4937-a4c0-5415e166dce9/content

Tomasi, J. N., Hamilton, M. V., Fan, M., Pinkney, S. J., Middaugh, K. L., Parshuram, C. S.,
& Trbovich, P. L. (2020). Assessing the electronic bedside paediatric early warning
system: A simulation study on decision-making and usability. International Journal of

Medical Informatics, 133, 103969. 10.1016/j.ijmedinf.2019.103969

Vasileiou, K., Barnett, J., Thorpe, S., & Young, T. (2018). Characterising and justifying
sample size sufficiency in interview-based studies: Systematic analysis of qualitative
health research over a 15-year period. BMC Medical Research Methodology, 18, 148.

10.1186/s12874-018-0594-7

Vassis, K., Maliousis, 1., Spanos, S., & Poulis, 1. A. (2023). Improving the quality of greek
web surveys: Adaptation of the checklist for reporting results of internet e-surveys in
greek language. International Journal of Clinical Trials, 10(3), 279-281. 10.18203/2349-

3259.1jct20232203

Vinci, G., Kiss, C. M., Orrevall, Y., & Lovestam, E. (2023). Implementation of the nutrition
care process and the nutrition care process terminology among german- and french-
speaking dietitians in switzerland: A secondary analysis of the swiss international

nutrition care process and terminology implementation survey data. Journal of the

Academy of Nutrition and Dietetics, 123(7), 1053—1060. 10.1016/j.Jand.2023.02.010

Vivanti, A., Lewis, J., & O'Sullivan, T. A. (2018). The nutrition care process terminology:
Changes in perceptions, attitudes, knowledge and implementation amongst australian
dietitians after three years. Nutrition & Dietetics: The Journal of the Dietitians

Association of Australia, 75(1), 87-97. 10.1111/1747-0080.12347

Wang, N., Yu, P., & Hailey, D. (2013). Description and comparison of documentation of
nursing assessment between paper-based and electronic systems in australian aged care
homes. International Journal of Medical Informatics, 82(9), 789—797.

10.1016/j.ijmedinf.2013.05.002
227



WHO. (2002). Towards a common language for functioning, disability and health: ICF the

international classification of functioning, disability and health. WHO.

Wu, M., Zhao, K., & Fils-Aime, F. (2022). Response rates of online surveys in published
research: A meta-analysis. Computers in Human Behavior Reports, 7, 100206.

10.1016/j.chbr.2022.100206

Yuill, K. (2012). Report on knowledge and perceived use of a nutrition care process &
standardised language by dietitians in europe, european federation of the association of

dietitians (EFAD). EFAD. https://www.ncpro.org/efad-implementation

Zambrano-Villacres, R., Arteaga-Pazmifio, C., Guevara Castillo, W. D., Herrera-Fontana, M.
E., Dominguez Brito, L. D., Becerra Granados, L. M., Recoba-Obregoén, P. E.,
Rodriguez-Veintimilla, D., Bressi, V., Andrade-Molina, D., Frias-Toral, E., & Duran-
Aguero, S. (2026). The seven methods for the evaluation of nutritional Status—

ABCDEFG: Narrative review. Applied Sciences, 16(2), 845. 10.3390/app16020845

Zegers, M., Bruijne, M. C. d., Spreeuwenberg, P., Wagner, C., Groenewegen, P. P., & Wal,
G. v. d. (2011). Quality of patient record keeping: An indicator of the quality of care?

BMJ Quality & Safety, 20(4), 314-318. 10.1136/bmijgs.2009.038976

OAY. (2020). Kvmpioxes koteoBovinpieg oonyieg

kwoixomomang (kok). Opyaviopnds Acpdiong Yyelog.

228


https://www.ncpro.org/efad-implementation

APPENDIXES

229



Appendix I: GHS announcement ID 072023AHCP00330, regarding

Nutrition Documentation notes.

[eou

ANAKOINQYH OAY

Ap. Avaxoivoong: 072023AHCP00330

ITpog: KAvikovg AtoutoAdyoug

OEMA: Kataypapn Kvikov Znpeioocsov 610 Zootnpa [IAnpogopukiig

O Opyaviopodg Acpdiong Yyeiog e€etdlovtag BEATIOTEG TPAKTIKES TOL £QaprOLovTa d1edvidg
OGYETIKA LE TNV KOTOYPOPN KAWVIKOV CNUEWDCE®V, emBLUEl VO EVIUEPDCEL TOVG TOPOYELS
AVOPOPIKA LE TIC O KAT® KOTELOLVTPLES 00N YiES 1)/KOL TPOTVLTO ACPAAELNS TOV STKOLOVY MV
N/Kat TPOTLTTO TOWOTNTAG GE OYEGN UE TNV 0pHn KATOYPOPT] KAVIKAOV CIUEIOCE®Y KOTA TNV

0AOKANpOGN TNG EMIGKEYTG.

YrevOopiletor 01t 1 KAvikn onueimon elval VTOYPEMTIKN TPV TNV VTOPOAT] OTOLNGONTOTE
araitnong arolnuimong pe v OAOKANP®OT TG EMICKEYNG. XTO €V AOY® TTESIO Ol KAVIKEG
ONUELDCELG TPENEL VO, EIvOL TANPELS, OAOKANPOUEVES KOl GOPEIS DOTE VO OVTIKATOTTPILOVY TNV
KAWVIKT €1KOVA TOL O1KoovYov, TN STpoPtky] afloAdynomn Kot To STPoPlkd TAGVO TOV
owoovyov. Emiong mpémer va eivar emapkelc dOTE VO OITIOAOYOUVTIOL Ol OTOLEGONTOTE
TEPAUTEP® EVEPYELEG OTMOC OVOVEMGT TOPOUTEUTTIKAOV OO TOV 10TPO, OUTHUATO TPOS TAPOY

emmpdchetv Bepomeldv KaBdG Kol 1 OOl O1EVEPYELD OPAGTNPLOTITMV.

O Khvikog Atoutoddyog oe K0Be GUVAVTINGOT 0PEILEL VO KOTAYPAPEL OTIS KAVIKEG GNUELDCELS

NV mopeia Tov acbevn o€ GYEoT LE TO ATPOPIKO TAAVO KOt TOVG SLATPOPIKOVS GTOYOVG.

[Tio cuykekpuéva, Yo TNV GOUTAPOGCT TOL TEGIOL TOV KAVIKOV CUEUDGEDV OITOLTOVVTOL TO.

O KATM:

1. Awpookn A&oldynon

latpikd 16TOPIKO, PAPUOKEVTIKN OLY®YT], U1 PVGLOAOYIKEG OUATOAOYIKES/ Proymukég 1
GAAEG OVOAVGELS, OVOPMOTOUETPTCELS, OLOTPOPIKA GTOLXELN KO VITOAOYIGHOT OVAKAN GG

STPOPNG, EKTIUNGT AVOYKDV Kol TUY®OV TEPPAALOVTIKA/KOVOVIKE GTotyEio
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(01 onueldTEIS Va EIVaL TEPIANTTIKES KO EVOEIKTIKES)

2. Alotpo@ikn kot Atoutntikn Adyveon

o TIp6pinua, Arttoroyio, Enueio Kot ZOUTTOUOTOL

3. Awatpooikd TTAGvo/ZyEd10 ko Atotpooikol 6tdyol

4, Avooopd otnv Eravaérordynon/Iopoakoiovnon

Aglte 10 KATO £vol EVOEIKTIKO TOPAdELY A 0pONG KATAYPAUPNS KAVIKOV OTUEIOCEMV:

Iotopwco: AM2, AEE, AAA, AY. @oppokevtiky Ayoyn: Metformin 500mg tds, ASA,
simvastatin 40mg od, Aot PopPLOKEVTIKY aymyn £xel onuelmbel. Avaivoelg: gluc 175, alt 50,
ast 45.
Bdapog: 105kg, 'Yyog: 171cm, AMZEX 35.9 Awzpogikr| avdxinon: nepimov 2000kcal IBW:
70kg,

Page 1 of 2
adj body wt: 80kg, REE=1743X1.3=2265kcal (50-20-30). YynAég tiuég yAvkolng vnoteiog
AMOY® dotatov wpapiov kot YynAn TpdsAnY” aniadv voatavOpakmy. AdOnke dtattoAdylo

2220kcal younio oe Mmopd kot ovénuéveg o puTiKéG tveg. Exmaidevon otig mosotnteg

eaynToOv Xtoyot: 1. Zuyva kot pkpd yeoparto 2. [Ipdécsinyn vypav: 2,5L 3. Anopuyn aniov
voatavipdxmv. Iapakorovdnon oe 2 Boopddeg

OPI'ANIEMOZX AS®AAITHS YTEIAT Hpepopnvia: 27 Ioviiov 2023 I wLJ |
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Page 2 of 2
Appendix II: GHS announcement ID DIET20220201, regarding completing

the PNDP.

[eou

Ap. Avaxoivoong: DIET20220201

O Opyaviopog Acodiong Yyelag embopel va evnuepdoel T0VG TapOYOLS
AVOQPOPIKA LLE TPOTOTOWGELS GTO EVTLTTO VIOPOANG OUTNUATOV EMITPIGHETMOV

Bepaneidv oe Khvikd Atoutoddyo yio eEapetikég mepuntdoelg (Zovnupévo 1).

Ormo tave alrayég tibevian og 1oy otig 01 DePpovapiov 2022.

01 deBpovapiov 2022

OPI'ANIZMOZ AXOAAIZHY YI'EIAX
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Xvvnupévo 1

[ecu

Opyaviopds Aogpdiions Yyeias

ENTYIIO YHHOBOAHX AITHMATQN I'TA ITAPOXH YIIHPEXIQN ITIEPAN TQN

MPOBAEINIOMENQN
Yanpeoieg Khvikng Avortoroyiog

MEPOX A

Kodwog I'eXY Awcorovyov

(1) ZOvtoun meptypapn TOL 1IGTOPIKOV Kot KAWVIKNG £1KOVAG TOV acfevoic:

(2) Awatpogikn Aldyvmon [pdpinua Attoroyio Zvuntopoto Xnueio (AA-

[TAY) ko Awtpogucoi Xtoyot:
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(3) Kataypapn t@V gvepyeudv mOL &yvav KATO TS TPOTYOVUEVES
emokéyelg my. odnyleg Owutordyov, oriayég Pdapove, aAloyég ot

Boymueio, AA-TTAY kot dtatpo@ikoi 6TdY01 TOV LAOTOWONKAV:

(4) Evdei&elc yuo T1g omoieg TEKUNPLOVETOL 1] OVAYKT) Y10 TOPOYN EMTAEOV
Bepaneldv:

. emmAéov AA-TTAX kot d10TpoPIKol GTOYOL TOV ATOPPEOLY
R —

; ........ nouxw owapsvo usva AMOTEAEGHLOTO, OO EMTAEOV EMGKEYELG

- ........ np(MOKoMo | .E;;p-(;c;tsiag-Medical Nutrition Therapy (MNT-
evidenced based)

[1 Process of Nutrition and Dietetic Practice (va copnAnpw0ei to évruno oto [IAPAPTHMA 1

Ko va emouvapOet)

[Tpotewvopevog aptOpuog emumAéov Oepaneldv:

Hopakoieiote 0nmc vrofdrete TO mPOTEWVOPEVO TPMOTOKOALO Ogpoameiog
KOOGS KoL 0T01EGONTOTE GALES COUTANPORATIKES TANPOPOPiES OTOS YU

napaocrypo oedvig prproypagio/katev@ovtipiec 0dnyieg K.o.
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Appendix III: Phase 1 questionnaire

EKTipnon Tng yvwong Kat xpnong tg
Aladlkaoiag AlaTtpo®LKnG Kal
Alattoloylkng ®povtidag (AAAD) amnod
Toug Kutpioug eyyeypappevoug/
emayyeApatiec AtattoAoyoug/
ALATPOPOAOYOUG HE TLG EEELOLKEVOELG
TOUG.

To apdv €pWTNUATOAOYLO £XEL OKOTIO VA TIPOOEYYIOEL TOUG ETIAYYEAUATIES TNCS ETUCTHUNG
dlatpong kat dlattoAoyiag (SlatpowoAodyog, Siattohdyog, KAWVIKOG Stattohdyog i kat
aAAn e€eldikevon tng drattoloyiag - datpogolroyiag) Tng Kimpou, wote va ekTIUnBein
YVWOoN Kal N Xpron autwy, oXETIKA Pe tnv dladikacia dlatpo@ikng Kat SLaltoAoyIKNG
ppovTidag (AAA®D). H cuppeToy TWV TILO TIAVW ELOLKWY €lval onpavTikni Kat ToAOTIUN yia
TNV SLEKTIEPAiWON MEPALTEPW EPEVVWY OTO BENQ, e OTOYXO TNV BEATIWON TNG TIOLOTNTAG
TOU €MAYYEAUATOC KaL yLa TNV LTIAPEN OUOLOYEVELOG OTOV TPOTIO ETILKOLVWVLAG,
aflohdynong, Slatpolkng Slayvwong Kat Slatpo@Lkig napeupaong.

H cupmAnpwaon Tou epwInUatoAoyiov elval avwvupn, WoToco e4v ETILOVUEITE va
EVNUEPWOEITE MPOCWTILKA YL TNV ETIEPXOHUEVN EPELVA UAC UE GKOTIO va HNAWOCETE TV
OUUHETOXN 0ag, TAPUKAAW OTIWC CUUTIANPWOETE Ta OTOLXEla 0ag oTo TeAeuTaio nedio
TOU EpWTNUATOAOYiOU.

To apov epWTNHATOAOYLO EXEL ULOBETNOEL KAl HETAPPACTTEL, E TPOTIOTIOLNCELS HE
ipooappoyn cupgwva pe tnv Kutprakn NopoBeata N31(1) 96. H avantuén Twv otolxeiwy
Tou epwTnuatoAoyiov Baciotnke otnv dopn Tng Aadikaciag Alatpodikng dpovtidag
(Nutrition Care Process, NCP), 6riwg opidetat ano tnv Akadnuia Alatpogpng kat
Awaitohoyiag, cupmepthapBavopévou Tou TETpapadbplov poviélou (AELoAoynon,
Aldyvwon, NapgpBaon, MapakoAotBnon kat Enavaglohdynon) Kal oTig SUAAOYLOTIKEG Kal
dlayvwoTikeg apyxég tou (Academy of Nutrition and Dietetics, 2013; Swan et al,,

2017). MpooBeteg 0dnyieg avtAnénkav amnd 1o Aoyiko MAaicLo

g Awadikaoiag ywa tn Atatpogn kal tn Awattohoykr ®povtida (Process for Nutrition and
Dietetic Practice, PNDP)

Tou ekd0BNKe amo tn Bpetavikn Atattohoyikn Etatpeia (British Dietetic Association, BDA
2021),

TO omnolio epappodet tn Aoytkn Tou NCP oe eupwnaika nAaiota mpakTikng. EAfpénoav
ETONG LUTIOWYN OL EVPWTIALKEG APXES EVAPUOVIONG TNG EMAYYEAUATIKAG TEKUNPiWONG TV
dladodnkav ano tnv Evpwnaikn Opoomovdia Twv ZuAAGYwv AlattoAdywy (European
Federation of the Associations of Dietitians, EFAD,

2012).

ErumA€ov, dnuoaclevpeveg HEAETEG EQAPUOYNG TIOU TIPOCdLopiouy TOUg MapAyovTES TIOU
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dlevkoAlvoULY Kal Ta epmodla atny vLoBeTnon TN dounuevng Tekunpiwong Anednkav
uTIOYnNV yLa TNV dlapdpepwon Twv otolxeiwv (e.g., O'Sullivan, 2013).

- H epevva 1€0NKe LTO TNV atyida Tov Zuvoeopou AlalTOAOYWY Kal ALaTpopoAOywY
Kompou (Zu.ALKv.).

- Kahouvtal va to anavtrjoouv enayyeApatieg dtatpopng kal dtattoloyiag mou eivat HEAN
oL Zu.ALKu. Kal Katexouv adela e€AoKNOEWS TOL EMAYYEANATOG Ao TO ZUPBOVALO
Eyypagng Emotnuovwy, TexvoAoywv Tpogipwy kal AtattoAoywy Kompou (ZEETTA).

- H ¢pevva Ba npaypatomnotndei oe 6UO PAoceLlg. To MAPOV EPWTNHATOAOYLO AVAKEL OTNV
TPWTN PAcn TNG €peuvag. ANoTeAel TO SLAYVWOTIKO KOPUATL TNG £PELVAG KAl ATIOCKOTEL
otnv a§loAoynon Tng avayvwpnong tng dtadikaciag dStattoAoykng Kat SlatpoPoAoyLKig
ppovTidag ano toug Komploug eyyeypappevoug/enayyeApatieg dlattohoyiag kat
dlatpopng. H debtepn pdon Ba cupneptAapBavet Tnv cuppeToyr opadag eotiaong (focus
group). ZTo TEAOG TOL EpwTnHAToAoyiov pmopeite va Bpeite oxeTiko nedio SnAwong
evdlaEPOVTOC yla CUPPETOXN oTny debTEPN PpAon, dnAadn otnv opdda eotiaong.

- H ouykataBeon cupeToxng nTeite dla HECOL TOL EPWTNHATOAOYIOU KAl OTLS 2 PACELS
NG £peuvag.

To epwTtnuatoAoyto eivat EMMIZTEYTIKO kat n cupmAnpwaon tou eivat EGEAONTIKH kat
dev Ba Slapkeoel TEPLOOOTEPO amod Alya Aemta.

20¢ euyapLoToLe TOAL yla Tov evBoLOLACPO Kal TNV UTIooTAPLEN oag.

Z1n Kompo vrevBuvo 16pupa yla TRV mpaypatonoinon Tng CUYKEKPLUEVNG HEAETNG lval
10 Epeuvntikd 16pupa Mavemotnuiov Aeukwotag pe tnv Ka. EAiva MoAvdwpov, PhD C kat
KUpLa epevvntpla (email: polydorou.e3@live.unic.ac.cy TnA: 99895807) kat pe umeBuvn
Kadnyntpla tn Ap. EAévn Avbpéou, Kabnyntpla oto Tunpa Zwng Kat Emetnpwy Yyeiag
Tou MNavernotnuiov Asvkwoiag (email: andreou.el@unic.ac.cy TnA: 22841740).

Ma tnv ouppetoxn oag otn peAetn AAA®/PNDP-CY, mpenel va exete evnuepwBei kal va
TIAPEXETE TNV OLYKATABECN 0AG OXETIKA JE TNV TIOALTIKA MPOOTACIAC TPOCWTILKWY
bebopevwy TnC peA€TNG. 210 MAaiolo avtd, Ba BENAPE va oag EVNPEPWOOULE yla Ta ENC:

(1) OL unevBuvoL epeuvnTEC avalapuBavouy Tnv evBLVN yla TNV CUAAOYH KAl OTATIOTIKN
avaAluon Twv TANPOQOPLWY TIOL TIAPEXOVTAL AVWVLHA amod £04G Yld TIG AVAYKESG TOU
E£PELVNTIKOV £pYOU.

(2) Kavévag tpitog dev Ba £xel mpooBaocn e OTIOLOVONTIOTE TPOTIO OTLG TIPOCWTILKEG
TIANPOYOPIES TWV CUPHETEXOVTWY KATA TN dtdpKeLa 1 HETA TNV OAOKANPWON AUTAG TNG
epyaciag.

(3) OAeg oL MAnpoopieg mov Ba anokTnBoLV Ba dtatnpnBolv aoPaleic 0TOLG PAKEAOLG
Kal apxeia mov mpootatevovTal he Kwdiko mpocBaong kat dev Ba dtavepunBouv og
OVTOTNTEG EKTOG TWV cuvepyatwyv ME/EA, oL oTloloL GUHQWVNoav O AUTH TNV TIOALTLK.
(4) OAec oL oXeTIKEC TIANPOWPOpPiEC Ba XpnaolpomotnBoly yia T OTATIOTIKA avaAuon
TIPOKELPEVOUL Va ETUTEVXOEL 0 OKOTIOC AUTAG TNC EPELVAC KaL Ta anoteAéopata Ba
TIAPOLCLACTOUY OE ETLOTNHOVLKN/eC dnuociguon/eLg.

(5) Z10 TEAOC QUTAC TNG £PELVAG, KAVEVAG ATIO TOUG ouvepYATeS Tou AAAD/PNDP-CY dev
Ba dlatnproet kavéva anod Ta MPWTApXLKA dESOPEVA TIOL £XOLV TTAPACKEL Ol
GUUUETEXOVTEC.

(6) OAa Ta mpwTtoyevn dedbopeva Ba KataoTpaPoLy, ePoOcov €XeL OAOKANPwWOEL KABE
TipoBAETMOPEVN avAAuaon TOUG.

(7) H kowomnoinon Twv anoTeAECPATWY TNG EPELVAS OTOUC CUPHUETEXOVTES
TipayHaTomoLeiTAL HE TIPWTOBOLALA TWV LOIWV CUPHETEXOVTIWY, EQOCOV TO ETLOUHOLV.
(8) Q¢ duvnNTIKOG CLUPPETEXWYV EXETE TO SLlkalwpa va AABeTe SLEVKPLVIOELG OXETIKA pE
TuBavég appiBolieg mou evdéxetal va £xeTéXva ndoa otiyur). Mnopeite va ZntriosTe



AETITOPEPEDTEPEG TANPOPOPIES OXETIKA PE AUTAV TNV €peuva. a To okomod avtd
HTIOPEITE VA ETUKOLVWVAOETE anevbeiag e tnv ouvTovioTpla ou eival vrevBuvn yla Tn
MEAETN, TA OTOLXELA ETILKOLVWVIAG TNG OTIOlag avapepovTaL OTNV apxr avtou Tou
eYypAagpou. Epooov n TOALTIKA TIPO0TACIAG TMTPOCWTIKWY SE60UEVWY TNG Ttapoloag
HEAETNG, OTIWG AUTH TIEPLYPAPETAL CLUVOTITIKA 0TA TIapandvw 8 onpeia, oag Bpiokel
OUHPWVO/CUUPWVN, TTapakaAw eTUAEETE To avtioTolyo nedio otnv epwtnon "1"
TIapEXovVTag TNV ouykatddeon oag agoL dLaBAceTe TO KEIPEVO TIPOCEKTIKA PEXPL TWPA.
(9) - H mapovoa €pevva £xeL eyKPLOEL amd TNV EPELVNTLKNA ETULTPOTI TOL MNavemotnuiov
Agvkwoiag (Ap. UREC/2021/15).

To epwTnuaTtoAoyLo Ba eivat avolktd amo 28/11/2022- 30/05/2023 (1n gaon).

Me ekTipnon,
EAiva MoAvdwpou PhD C Atattohoyiag /Awatpogng tou MNMavemotiyiov Aeukwaoiag.

Ap. EA€vn Avdpeou, KaBnyntpla KAwviking Atattohoyiag/Atatpogng tou Mavemniotnpiov
Agukwolag, EmBAETWY KadnyntpLa.

AAA®/PNDP-CY

S UNIVERSITY | DEPARTMENT OF
of NICOSIA | LIFE SCIENCES

THE RUTRITION CARE PROCESS MODEL
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2YMMETOXH ZE EPEYNA THZ ENMIZTHMHZ AIAITOAOIIAZ
KAI AIATPO®HZ

«AiamioTwon NS yvwong Kai xpnong mg Aiadikaociag
Aiarpo@ikng¢ kai AiaitoAoyikng ®povridag amo roug
Kumrpioug Eyyeypauuévoug/ EmrayyeAuarieg AiaitoAéyoug/
Aiarpo@oAoyoucg le Ti§ §EIBIKEUCEIS TOUG.»

Eioai eyyeypapuévog/srayyeAuatiag SiaitoAOyog / Siatpo@oAdyog
ME i Xxwpic eEeidikeuan, Kal Je Xwpa e€doknong Tnv KUTTpo;
Edv vai, T0Te SUNTTARPWOE TO TTI0 KATW EPWTNHATOAOVIO,
oKavapwvTag Tov Kwdiko QR Kal CUVEICPEPE AVWVUNA OTNV
TTpayHarorroinon Tng £épsuvag!
https://forms.gle/nvMZDWMilL94y1WDd7

Mg TNV CUUHETOXI OOU OTNV TTAPATTAVW EPEUVA
ETTWPEAEICAI JE TNV EKTTAIOEUCT) KAIVOTOUWY HEBODWYV
TTPAKTIKNG OTNV ETMIOTAMN TNGS S1aITOAGYIA KAl TNG
dlaTpoPng

2TOIXEIO ETTIKONWVIOC:
EAiva Moiudpou, PhD C

N (polydorou e3@live unic.ac.cy,
T 89895807)

. Ap. EAévn Avdpéou
UNIVERSITY of NICOSIA (andreou el@unic.ac.cy,

T. 22841740

Mark only one oval.
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(

Me to Ttapov dnAwvw evrpepog/evrpepn oTL Ta dedopeva ov cuAAeyovTal eivat *
EMMIZTEYTIKA kat 6a xpnotpornotolvtal JOVo avwvupd yia OTATIOTLKN avaAuon
Kat EMLOTNHOVLKN dnuooieuaorn). *ZnNUELWOTE POVO Yia andvtnon oTo avTioToLyo
nedio.* H cupmAnpwon tou napakdtw mnediov Anatteitat.

Mark only one oval.
"EXw evNUEPWBOEL yLa TNV MOALTLKI TIPOOTACLAG TPOCWTIKWY dEdOPEVWY TNG
napoloag HEAETNC KAl EMUTPETW TNV XPHON Autol TOU EpWTNUATOAOYIOL Kal TWV

amavTAOEWY POU YO aVWVUUN OTATIOTLKA avaAuon Kat erioTnuovikn énuoacigvon.

AEN gmiBupw va AdBw pEpog otnv mapovod HEAETN

N\ UNIVERSITY
of NICOSIA

Anpoypa@ikd Ztolxeia
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(

3. Eipal enayyeApateiag vyeiag Kal cuykeKpLueva dlatpooAoyog, daltoAoyog,
KALVIKOG dlattoAoyog, n kat aAAn e€eldikevon dlattoAoyiag diatpong. Exw
SlaBdocel TNV Mo TAVW £L0Ay WY Kat EMOVPW VA CUPTIANPWOW TO
EPWTNUATOAOY!LO.

Mark only one oval.

Nai, eipa otov kAAdo dlartoloyiag kat dtatpoprg (dlatpopoArdyog, dtattodyog,
KALWVIKOG S1atToAOyog) Kal CUHPWVW VA CUTTANPWOW TO EPWTNHATOAOYLO.

0y, 6ev BEAW va CUPTIANPWOW TO EPWTNHATOAOY!LO.

4 Q4 NapakaAw emiovpaveTat Tnv nALKLakn oag opada. *
Mark only one oval.
22-25 etwyv
26-30 eTwyv
31-45 eTwyv
46-59 eTWV
60-66 eTwv

67 eTWV KAl avw

5. Q5 NapakaAw emovpaveTal Tnv MOAn atnv ornoia e§ackeite To enayyeApa oag. *
Mark only one oval.
Agukwoia
AePECOG
Adpvaka
MNagpog
AppoxwoTog

Other:
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(

6. Q6 MapakaAw emiovpdveTal edv e€aokeite To eEMAyyeApa oag os: *

Mark only one oval.
XwpLo
MoAn
KwpotoAn

Other:
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(

7 Q7 NapakaAw emovpavetal eav e€aokeite To eMAyyeApd oag os: *
Mark only one oval.
6L TIKO ypageio wpig cvoTEyaon
YuoTEyaon pe AAAoug emayyeApPATieg Lyelag, JE TOuG omoioug EXETE cuvepyaaoia

YuoTeyaon pe dAAoucg enayyeAlpatieg vyeiag, ye touc onoioug AEN €xeTe
ouvepyaoia

Katolkwyv eMIOKEYELS

Noookopeio / e§wTepLKa LlaTpeia

8. Q8 MNapakalw EMIOVPEVETE yLa TTIOCO KaLPO (o€ Prveg) e§ackeiTe auTo TO
enayyeApa

Mark only one oval.
1 pfRva
2-3 pnveg
4-6 pnveg
7-24 prveg
25-48 prveg

TEPLOCOTEPO ATO 2 Xpovid
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Aladikaoia tekpnpiwaong Tng Atattohoyikng kat AtatpopoAoyikng dpovtidag
NCP (JADA 2003;103:1061-72) MpodkeLtat yLa €va JOVTEANO TIOU OTOXEVEL OTNV
TEPLYPAPN TNG OXEONG AVAPECA 0€ OAOUG TOUG EPTIAEKOPEVOUG TIAPAYOVTEG E OKOTIO
TNV €e€aocpalion NG KAALTEPNG Suvatig TOLOTNTAG 0T SLALTOAOYLKN) Kal SLaTPOYLKNA
ppovTida.

5uveriKes epyaciag

Z0oTNPa aviyveuong kai avagpopac

o Avayvpion Twv Tiapayeviwy
Kivdovou
Xprion KartaAANAWY epyaAeiwy Kail
HEBGOWY
EpmAOKL| 6ANG TNG BEPATIEUTIKAG

Evromiopés Tou Siarpogikol
pofAfparog
. Avayvapion Tou TTpoBAriuaTog
*  Eviomopog T armiag xar Twy
Tiapaydvrwy Kivbivou
Awarpogikri agioAdynon SUYKEVTPWON TIPOBANUATWV/
e ZuAloyn KatdAAnAwY oToIXElWY OUHTTTWHATWV
*  AVAAUON Kal EpPNVERd TWY GTIOTEAETRATUY *  Kataypagr
ue Baon emoTnuovika Sedopéva
*  Kataypagr|

Ixéon perafu
aoBevolc Kar
BepaTTEUTIKIG
opadag/ SiairoAdyou

Aiarpoiki) mapéppaon
ZIxediaouog Siatpopikng TapéuBaang
o KaBopiopog oToxwv Kai TTAdvou dpdong
*  Egappoyi mg Siatpogikig TapépBaong
o Egapyoyr g diatpogikrc ppovtidag
Kal Twy TapepPaocwy
«  Karaypagr

QWKOVOUly

ynon
MapakoouBnon g diadikaciag
METpnon amoTteAeapdrwy
AZloAdynon amoreAeoudTwy
Karaypagn

ZooTnpa Siaxeipiong amoTEAETPATWY

MNapaxoAoUBnon Twv
QATOTEAETHATWY TNG EQAPHOYAS TNG
SiaTpoIKiG PpovTIdag

AZI0AGYNON TWV ATTOTEAETUATWY PE
HETPAOIU OTOIXEI

Avayvapion Ka avaiuon
TIPOBANPATIKGY TIAPAPETPWY
Emavextiunon kai

{snuiyou YAMNOA

33
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BDAP ABCDE KAvikn

‘_ SP aiTioAdynon
- Ymrokelpevikd  Katavénon/ A B, C,D, [lAnpogopieg AgloA6ynon
KpiTripia uTtoBabpo E TTPWTNG
AVTIKEIPMEVIKA  Agdopéva EIKOVAG
KpITrip1a
AgloAdynon  AgIoAdéynon  MepiAnwn Atépaon AlaTPOQIKI
BEPATTEUTIKNAG diayvwan
aywyng
2x£010 2X£DI0 YX£6I0 E@appoyn 2X£D10
ppovTidag PpPOVTIdAG  @povridag — TTAPEURaAONG TapépBaong
ETriteuén E@apuoyn
aAAaywyv TTapéupaang
MapakoAouBnon
AtloAdynon
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9. Q9 lNvwpiZelc kamola amod TIC apanavw dladlkacieg Tekunpiwong tng
dlattoloyikng kat dtatpooloyikng gpovtidag;

Mark only one oval.
Nat

Oxt
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Q1 C

0 Edv anavtnoeg O)L oTNV ponyoupevn epwtnoe enelege 1o MpwTto nedio.
Eav andvtnoeg val otnv mponyouuevn €pwWINON, TOTE ATO TOU EXELG
evnuepwOel yia Tnv/TIq dtadikacia/eq TEKUNPiwong dtartnoAoyikng Kat
dlatpooloyikng @povtidag; (Mnopeite va eTUAEEETE TIEPLOCOTEPES ATIO HLa
ETUAOYEQ)

Tick all that apply.

Aev yvwpidw kanoia dradikacia Tekunpiwong tTng dlattoAoyikng Kat
dlatpooloyLkng ppovtidag (€xw anavtioet "oxL" aTnV MPonyoLEVN EPWTNON)

AT akadnpatkd - eknatdevuTIka oepvapla r SLAAEEELS TOL TTavemnLoTniou

Eknaidevutikd npoypdppata tov ZuvoEopou ALatToAdywyv Kat AlaTpopoloywy
Kompou

Eknadevtikd mpoypappata and aAlho Z0vdeopo emayyeApatiwy dlattohoyiag kat
dlatpowoloyiag Tng Kumpou f/kat tou e€wteptkol (HCPC, BNF, ADA Kk.AT.)

Ano ouvadeéApoug enayyelparieg dtattoloyiag kat dtatpopoloyiag

Mé&oa amnod Tnv MPAKTIKA Hou doknon Katd tnv Sidpkela Twv ornouvdwy Pou oe
MNaveruotnuio Tng Kompou

MEoa amo Tnv MPAKTIKI HOoL Aoknon Katd tnv SLdpKeLa TwV oTIoudwy Hou Ot
Mavemiothulo tTng EANAdag

Méeoa amod Tnv MPAKTIKMA HOU ACKNoN Katd Tnv SLAdpKeLd TWV GTIOLSWY PoU o€
MavemoTAULO TOL EEWTEPLKOL

Other:
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11.

Q1 C
Q11 MNota dladikacia XpNOLHOTOLEITE yLa TNV KATAYPaA®r) TNG SLaToAOYLKNAG Kat *
dlatpooloytkng @povtidag otnv dikr) oag mpakTikn; (1.x. NCP, SOAP, PNDP)

Mark only one oval.
NCP - Nutrition Care Process
SOAP - Subjective, Objective, Assessment and planning

PNDP (AAA®) - Process for Nutrition and Dietetic Practice (Awadikaoia
Atattohoytkng kat Atatpogoioyikng ®povtidag)

MNvwpidw yia Tic o mavw dtadikacieg, aAAd dev XpnolpomoLw Kanola
Sladikaoia tekpnpiwong tng dtattoAoyIkng Kat StatpoPoloyikng ppovtidag

Agv yvwpiZw yla tnv dladikacia tekpnpiwong Tng S1attoAoyIKnRS Kat
dlatpopoloyikng ppovtidag

Other:
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Q1 C

2 Epooov anavtroate e "val' atnv epwtnon: "Tvwpiete KAmola amno Tig
napanavw dladikacieg TEKPNPiwong TG dlattoAoyikng Kat dLtatpo®poloyLkng
ppovtidag;”, mweg Ba xapakTnpl{ate TNV yvwon oag yla Pia n mepLocoTeEPES ano
TI¢ apanavw dladikaocieg TekuNpiwong TN SLattoAoyIkng Kat dlatpo@oAoyLkng
ppovTidag;
Omou: 1) MoAL kahn yvwon (bev xpetdopat BorBeta otnv oAoKARPWON TNG
dladikaoiag), 2) eAaxiotn yvwon (xpelalopal Bonbeta otnv oAoKANpwon TnG
dlabikaoiag), 3) kapia yvwon (6ev yvwpilw kamnoia anod t1g dtadikaoieg,
EMOPEVWE PO eival amapaitntn n Bonbeta otnv oAokAnpwon tng diadikaociag)

Mark only one oval.

MoA Kapia yvwon
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1. Q1 ¢

13. Q13 Ze molEG MEPLMTWOELG EPAPHPOLETE KATOLA ATIO TIG SLadikacieq
TEKUNPiwong tnNg dlattohoyikng Kat dlatpo@oloyLkng ppovTtidag;

Mark only one oval.
2€ OUYKEKPLUEVA TIEPLOTATIKA PHOVO
Y€ OAQ Ta MEPLOTATIKA
Agv xpnolponolw kamota diakacia tekunpiwong tng dtartntikng ppovtidag

Other:

14. Q14 Edv otnv napamnavw £pwtnon eTUAEEATE "Y€ OUYKEKPLUEVA TIEPLOTATIKA
poOvo', mapakakw SlevkplvioTe og Tola
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1. Q1 ¢

5 5 OhokAnpwveTe OAa Ta oTadla tng/Twv dradikaciag/dladikactwy
Tekunpiwong dtartnTikng ppovtidag;

Mark only one oval.
OAokAnpwvw OAa Ta otadia
OMokAnpwvw povo onueia tng didikaociag

Agv xpnolgonolw kamota dadikacia

16. Q16 NapakaAw dieukplvioTe Tola oTadla OAOKANPWVETE OTNV TAPAKATW
dladikaoia. (Mnopeite va eTUAEEETE TIEPLOCOTEPES ATO HLA ETUAOYEQ)

Tick all that apply.

Aev
Subjective Objective  Assessment Plan XPNOLUOTIOLW
component component component component auti TV

bladikaocia

SOAP

17. Q17 NapakaAw dlevkpLvioTe TIOLa 0TASLA OAOKANPWVETE OTNV TIAPAKATW
dladikaoia. (Mnopeite va eTAEEETE TIEPLOCOTEPEG ATO ML ETILAOYER)

Tick all that apply.
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Q1

NCP

Nutrition
assessment

Nutrition
diagnosis

Nutrition
intervention
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Nutrition Agev
Monitoring  XpnoLUoTIOLW
and avti TV

Evaluation Sladlkaoia



19.

Q1 n

8 apakaAw dlevkplvioTe mola otadla oAOKANPWVETE OTNV TApaKATw dladikacia.
(Mnopeite va eTUAEEETE TIEPLOCOTEPES ATO HLA ETUAOYEG)

Tick all that apply.
Plan Implement
Identification o P . .
" Nutrition Nutrition Monitor
of Nutrition . Xpr
Assessment L and and and Evaluation
and Dietetic . . . . .
. . Dietetic Dietetic Review
Diagnosis ) . oL
Intervention Intervention
PNDP [] [] [ ] [] [] []
4 G b

Q19 lMoto onueio Tng dladikaciag SOAP BpiokeTe OTL eival To Lo HUGKOAOQ; *
Mark only one oval.

Subjective component

Objective component

Assessment component

Plan component

OAa ta napandvw

Agv Bpiokw KATOLo amnod Ta napanavw onpela S0OKoAo

0000000

Agev ypnotpomolw avtryv tn dtadikacia, dpa dev propw va eKPEPW yvwun
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2. Q21 ' L

0 0 owo onpeio tng dtadikaciag NCP Bpiokete 0TL gival To 1o SVOKOAO; *
Mark only one oval.
Nutrition Assessment (Atatpogpikr) AELoAoynon)
Nutrition Diagnosis (Alatpo@ikn Atdyvwon)
Nutrition Intervention (Alatpogkr) MpéupBaon)

Nutrition Monitoring and Evaluation (Atatpogtkn MapakoAobBnon Kat
Enava§loAoynon)

OAa ta napandvw
Agv Bpiokw karoto and ta napanavw onuela SUokoAo

Agv pnolpomnolw avtnyv tn dladlkaocia, dpa dev PMopw va EKPEPW yVWN

21. Q21 Noto onueio tng dtadikaciag PNDP Bpiokete OTL €ival To o HVOKOAO; *
Mark only one oval.
Nutrition Assessment
Nutrition Diagnosis
Nutrition Intervention
Nutrition Monitoring and Evaluation
OAa Ta napandavw
Agv Bpilokw KATOLO amod Td mapandavw onpeld SUoKoAo

Agv xpnotporolw avtnyv tn dladikaocia, dpa dev Pnopw va EKPEPW YVWHN
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2. Q2 n ' L
2 2 LoTeLETAL OTL 0 €BVIKOG 0LVOECHOG dLaLTOAOYWY, EXE ULTIORAAEL
OUGTAOELG OXETLKA PE TNV XPNON VOGS SOUNUEVOL TPOTIOU KATAYPAPNS TNG
dartnTikng ppovtidag;

Mark only one oval.
Nat
Oxt

Agv yvwpilw

23. Q23 oTevEeTE OTL MPETIEL VA LTIAPXEL YL TUTIOTIOLNUEVN YEBODOC KaTaypapng *
NG datrtnTikng @povtidag;

Mark only one oval.
Nat
Agev Bewpw OTL eival EQPLIKTO

Oa propolioav va uTidpXouv cuykpiolpa otadla otn dlattoAoyikn Kat
dlatpowoloyLkn ppovtida

Agv 10 Bpiokw anapaitnto/xprotyo

24. Q24 Tvwpi¢ate otL pLa dtedvng dtaBouAevon yla tn dtadikacia dlattoAoyLKr Kat *
dlatpokng ppovtidag diegayetal and tnv Aledvr Zuvopoomovdia AlaLTnTLKNG

Evwong;

Mark only one oval.
Nat
Oxt

Agv gipal olyovpog/n

Q25 Tumormotnuevn yYAwooa emukolvwviag (Standardised Language)
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25.

26.

Q26 Mwg avtihapPBdveoTte TNV PpAocn "TumomoLnPeEvVn YAWooa ETKOLVWVIaAG;".
Oa pymopovoate va TnG SWoeTe Evav opLopo;

Q27 MNoleg amod TIG MAPA KATW OPASES eMayyeAPATIWY dLATPoPng Kal
dlattohoyiag moTeVETE OTL BA EMPETIE VA ULOBETHOOLY LA TUTIOTIOLNHEVN
YAwooa enikowvwviag; (Mnopeite va EMAEEETE IEPLOCOTEPEG ATO HLA
ETILAOYEQ)

Tick all that apply.

EnayyeApatieg diatpoeng kat dattoloyiag oe voookopeia
EntayyeApatieg Siatpopng kal diattoloyiag otny mpwtopdaduLa ppovtida
EntayyeApatieg diatpopng kat dlattohoyiag otnv dnuoaota vyeia
EnayyeApatieg diatpopng kal diattoAoyiag otov ToPEA TNG EpELVag

EnayyeApatieg datpopng kat drattoAoyiag mov acxoAouvTe pe Tnv dlaxeipnon n
dloiknon Twv opyaviopwy Kat cuvdEaPwY dlatpowng Kat dlattohoyiag

Aev yvwpiw
OAeg oL Lo avw opddeg

Other:

255



2 . ot C L C T v L

7 a ival n TUToTo NUEVN YAWOoOoa € LKOL Wwviag mou Xpno Hotmoleite ) mov Ba
eTUAEYATE va Xpnolpomnotnoete; (Mnopeite va eTUAEEETE TIEPLOCOTEPES A0 PLa
ETUAOYEQ)

Tick all that apply.

AleBveg Alartoloyikn & Atatpogikr) OpoAoyia / International Dietetics & Nutrition
Terminology (IDNT)

Awadikaocia Alatpoiknc ®povtidag / Nutrition Care Process (NCP)

YTIOKELUEVIKO, AVTIKELUEVIKO, ZXES10 aloAoynong / Subjective, Objective,
Assessment, Plan

Awartohoyikn & Alatpopikn Aladikacia ®povrtidag / Process for Nutrition and
Dietetic Practice (PNDP)

AleBvic Tagwvounon Aettoupyiag, Avannpiag & Atattohoyikng Yyeiag / International
Classification of Functioning, Disability & Health-Dietetics (ICF-D)

Yuotnuatiki Ovopatoloyia latpikng / Systematized Nomenclature of Medicine
(SNOMED)

Aoyikn Mapatrpnon AvayvwploTikwy OvopdTtwy Kat Kwdikwv / Logical Observation
Identifiers Names & Codes (LOINC)
Other:
28. lMola Katd TNV yvwun oag ival Ta MAEOVEKTNUATA TS XPNONG HLag
TUTIOTIOLNPEVNG YAWOOAG ETILKOLVWVIAG;
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2 . ot C L C T v L

29. T[lola KATA TNV yVWHn 0ag €ival Ta JELWVEKTAPATA TNG XPNOoNG Hlag
TUTIOTIOLNHEVNG YAWOOAG ETILKOLVWVIAG
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Mot ( L C m v L

oG Batav/eiva 0 KAAVTEPOG TPO 0G LA TN €vIagn U ag TUTIOTIOLNHEVNG
YAWOoag eMKOWVWVIag oTo KALWVIKO TieptBalioy; (Mnopeite va eAEEeTe
TIEPLOCOTEPEG ATO PLa ETUAOYER)

Tick all that apply.

H evnuepwon kat ouveyng eknaidevon Twy enayyeApatiwy datpopoloyiag Kat
diattohoyiag

H €vtagn tng TumoTmoLNUEVNS YAWOoAg ETIKOVWYIAS oTa NAEKTpOVIKA apyeia
vyeiag

H gvta&n tnc Tumornolnuevng YAWooag EMmKolvwyviac we eva and ta anapaitnta

oTolXEla TNG MPAKTLKAG TWV enayyeApatiwy dtatpopolroyiag kal dtattoloyiag oe
KALVIKO epLBAAAov, amo Toug EFAD kal To Ymnoupyeio Yyeiag.

H pakTiKA e@appoyn HECW TNG BLWHATLKAG padnong

0 enapKng Xpovog

H peTdppacn TNG TUTOTIOLNKEVNG YAWOOAG ETIKOLVWVIAG

H évtagn plag TeKunPLWPEVA AELTOVPYIKNAC TUTIOTIOLNUEVNC YAWOOAS ETIIKOLVWVIAG

H evnuepwon yla ta MAEOVEKTAHATA TNG XPAONS HLAG TUTIOTIOLNHEVNS YAWOOoAS
ETIKOVWYViag

H eukatpia yla kaALTEPN EMLKOWVWYVIA Kal cuvepPyacia pe AAAoug emayyeApaTieg
vyeiag

H aAAayn otnv de€lotnta draxeipnong tng dlatpo@lkng gpovtidag

OAa ta mapanavw

Agv yvwpiiw

Other:
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32.

33.

Mot ¢ L C m Y v’ L

oG Ba ntav/eiva o KAAUTEPOG TPO OG LA TN evIagn Y ag TUTIOTIOLNHEVNG
yAwooag emukovwyviag oto akadnuaiko neptBailiov; (Mnopeite va eTuAEEeTE
TIEPLOCOTEPES ATO PLa ETUAOYER)

Tick all that apply.

H gvTtagn tng TumonolnpevNg YALWOOAg ETUKOWWYIAC 0TO BACLKO Tpoypappa
oTovdwy

H eknaidevon pla Tumonolnpévng yAwaooag eTKovwyiag va anoteAei Baciko
oTolXelo oTNnV ekmaidevon Tou enayyeApatia diatpooloyiag Kat dStattoloyiag and tnv
EFAD kat To Ynoupyeio Yyeiag

H ouvepyacia petagd Tou Avwtatou lvotitodTou ekanidevong Kat Tov urmEvBuvou
TIPAKTLKNG AOKNONGg

H ekanaidevon Twv EKMALOEVTWY TIPAKTLKNG AOKNONG

H Blwpatikn yaenon

H ¥prion ouCTAPATOG OTOV UTIOAOYLOTH

Méow gukalplwy SIKTLWGONG

H peTdg@pacn tng TUMOTOLNUEVNG YAWGOOAG ETLKOWVWVIAG KAL CUVETIWG N
dabeolpdTNTA TNG 0TV EAANVLIKNA YAWooQ

H gukaipia yla kah0TepN ETUKOWVWYViA KAl cuvepyaoia pe aAAoug emayyeApatieg
vyeiag

H xpnuatodotnon ywa €pevva

H evnuépwon peoa ano eMOTNHOVIKA cLVEDPLA 1] ETILOTNUOVIKA TIEPLOSIKA

OAa ta mapandavw

Agv yvwpidw

Other:

MNocog xpovog Ba xpelacTel yla TNV EQApPoyr Plag TUTIOTIOLNUEVNG YAWOOoag
ETUKOLlVWYViag Katd tnv dnoyn oag; MNapakaAw anavtrioTe o€ PrVEG.

Mropeite va kabopioete o€ Tolo epLBANAOV Ba umopovce va €lvat XprnotLun n
TUTIOTIOLNKEVN YAWOOoA ETUKOLVWVIAG
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35.

H xprion plag tumonolnpevng YAwooag erikowvw (ag €xet aAAagel r 6a aAAaget
TV avTiAnyn Twv cuvadeAwy 1 AAAwv emayyeApatiwy vyeiag 0cov apopd To
EMAYYEALA PG

Mark only one oval.
Nat
(0){1

Aev yvwpltw

H xpnon plag TumomnoLnueEVNC YAWooag eTukolvwviag 8a BeATiwoel Tny
LKavoTNTa EAEYXOL TNG PpoVvTidag, Ba SHLeLKOALVEL OTNV MPAYAPATOTIOINON HLag
TILO ETILOTNHOVLKNG TIPOCEYYLONG, 0TNV BeATiwon TNG OLOTNTAG TNG PPOVTidag
KAl TOU AMOTEAECHATOC TWYV UTINPEGCLWY TIOU TIPOCPEPOULV OL EYYEYPAUUEVOL /
enayyeApatieg tng diattohoyiag, dratpopoloyiag Kal oL OXETIKEG ELOIKOTNTEG;

Mark only one oval.
Nat
Oyt

Agv yvwpitw
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37. Eivai i ntav kamola TUTOTIoINPEVN YAWGCOA ETILKOLVWVIAG HEPOG TNG MPAKTIKAG *
oag aoknong; Eav vay, moig;

' ’ r T 1 . r ' [ *
36. [lolo MIOTEVLETE OTL €ival TO KUPLO HEANUA KATA TNV ETILAOYN EVOG OLOTNHPATOG  *

TUTIOTIOLNPEVNG YAWOoOoQG eTikowvwyviag; (Mmopeite va eTAEEETE IEPLOCOTEPEG
and pia eMAoYER)

Tick all that apply.

To obotnua vyeiac
0 xpovog, n eknaidevon, n okovopia
To cboTnpa eknaibevong

H tumomotnpevn yAWooa ETLKOLVWYLAG TIOL XPNOLUOTIOLELTAL Ao TOUG UTIOAOLTIOUG
enayyeApatiec vyeiag

Ta vouika kat moALTika Zntiuata

H e€€Anon tng dattoAoyiag kat dlatpopoloyiag avaxpovioTika
ZnTrpata nov apopouv Tnv yAwooa

Ta mAsovekTApata mov 8a arnoktnlolv

OAa ta napamnavw

Other:
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38.

39.

40.

41.

ALSACKETAL KATIOLA TUTIOTIOLNHEVN YAWOOA ETIKOLVWVIAG TNV akadnpatkn
gkmaidbevon N oTo Mpoypappa crovdwy;

Mark only one oval.
Nat
OxL

Aev yvwpilw

Mola TuTtoTIoLNKEVN YAWOOA ETUKOLVWVIAG TIPETEL va HL1OACKETAL OTO KABE
niepLBAAloy;

MioteveTe OTL 0 LOVdeoPoG AlattoAoywyv Kat AlaTtpo@oAroywv Koumpou
(Zu.ALKU), mpowBEel CLUYKEKPLUEVN TUTIOTIOLNUEVN YAWOOoA ETIKOLVWViag; Eav
val, TOTE ToLgq;

TiTuoTteLeTE OTL XpeLAleTal BEATIWON OTIG TIAPOV TUTIOTIOLNUEVES YAWOOEG
ETLKOLVWVIAG;
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2 Motevete OTLN laTpLkr) dtayvwon eiv L n i6la pe tnv dtatpoikn didyvwon; *
Mark only one oval.
Nat
Oxu
MEPLKES POPES
Aev E€pw

Other:

43. Nota and TI¢ mMapakdtw dlayvwoelg anoteAel dtatpowikn didayvwon *
Mark only one oval.
YToBupeoelSIOPOC, Un KABOPLOPEVOS
laotpo-olcopayikn naAAwvdpopnon
AnwAegLa Bdapoug
ApTnplakn Yneptaon

Kapia ané T1¢ mapanavw
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45.

Mmnopeite va dlakpiveTe Tola amno Ta ™ PAKATW €ival oTolxeia Tov
AAA®; (Mnopeite va eTUAEEETE MEPLOCOTEPEG ATIO HLA ETILAOYEQ)

Tick all that apply.

AvBpwriopeTpLkn afloAdynon

laTpIKO LGTOPLKO Kal KALVIKA CUPTTWHATA
Bloxnuikeg avaAloelg

latplkeg e€eTdoelg

HpepoAoylo kataypapng Tpo@ipwy r cuvevTeLEn 24wpng avakAnong
AlaTpo@LKoi aToXOL

Awatpo@Lko MAavo

Awatpo@ikn Mapeppaocn

Enava&lohoynon kat MapakoAovBnon
'OAd Ta napanavw

Kavéva ané ta napandavw

‘Exete Xpnotyomnotnoel oto apeABov 1o AAAD aAAd oxL TAEoy; *

Mark only one oval.
Nat
Oxt

Agv Bupdpuat
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7

48.

Eav otnv o navw epwtnon €xete an vinoetl "Nat mapovoialetl SUOKOALEG otV

epappoyn’, tapakalw dwoTte peplka mapadeiyparta.
Edv xpnolpomoleite 1 €XETE Xpnolpomnoleioel 0To mapeABov tnv AAAD,

TIAPAKAAW ETUOLPAVETE €AV TILOTEVETE OTL N AAAD napouaotaletl SUOKOAIEC
oTNV EQApHOYN.

Mark only one oval.
Nat tapovotaZel SUOKOAIEG TNV EPAPHOY
Ox1 dev mapouvaldletl SuokoAieg oTnV Eappoyn
Agv TNV €XW XPNOLUOTOLEIOEL KL OUTE TNV XPNOLUOTIOLW

Other:

Eav emiBupeite va evnuepwBeite yia TNV 2n Aaocn tng £pELVAg, JE OKOTIO va
OUUMETEXETE OE AUTH, TAPAKAAW ONUELWOTE TO email oag r Tov aplbuo
TNAEPWVOUL 0ag. ALaPopeTIKA onuUElWoeTE "Agv evdlagpépopal’. ag
unevOupidetal mwg eav AEN cupmAnpwoete To email i Tov aptBpo tou
TNAEPWVYOUL 0ag, TOTE OL ATIAVTAOELS 0ag Bd TMAPAUELVOUY AVWVUHES Kat Ba
enefepyaoctolV cLPPWVA Pe ToV KwdLKA BLoNBIKESG OTIWE avaPEPETAL KAl OTNV
apxn Tou epwInpatoloyiou.
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Appendix I'V: Validation Questionnaire
ACIOAOYNON £YKUPOTNTAG TOU NAEKTPOVIKOU £PYQAEioU
AlaitohoyikA¢ Kal AlaTpo@iknc Aladikaoiag PpovTidag ( e-AAAD).

EvnuepwTikn EMLGTOAR ZUPPETOXNG
oe EpeuvnTiki MeAétn

Ayanntég/ol OUUPETEYOVTEG,

KaAeioTe va AaBeTe pépog eBeAOVTIKA O Pia epeLVNTIKI HEAETN TIOL AMOTEAEL PEPOG

NG Sibaktopikng pHou dlatplPig otnv KAwikn Atattodoyia tou Maveriotnpiov

Agvkwolag. Zag MapakaAoVPE va APLEPWCETE 5 AEMTA Ao ToV XpOVo 6ag yia va

anavTnosTe o€ €va cOVTOPO EpWTNUATOAOYL0. OL anavTroeLlg oag Ba mapaysivouy

AVWVUPES EAV £0€i¢ TO eTBupEeiTe Kal 6Aa Ta dedopéva Ba anodnkevtoLy Kal Ba

Xpnotponotn8oiy anokAELOTIKA yid TOUG OKOTIOUE TNG Epeuvag, oUPQWVaA HE TIG

eykekplpgves Sladikaocieg Tou Navermuotnuiov Acukwoiag Kal Tov Kavoviopo

MNpootaciag Mpoowrikwy Asdopevwy Tng Eupwaikng Evwong (EE) 2016/679. H mapouoa epeuva el eykplOel armo to UREC pe aptBuo
npwtokohov UREC/2021/15.

To napdv EpWTNHATOAOYLO £XEL OKOTIO va TIPOCEYYIoEL eMayyeAPATiES SlaTpong Kat
drattohoyiag (dratpopoAdyoug, drattordyoug, kKAvikolg StattoAdyoug) tng Kimpouw
/Kal Tou e§WTEPLKOD, WOTE va EKTIUNBEL N eyKLPOTNTA TOL £pyakeiov Mou
dnuovpynBnke wg PEpog NG datptPhg. To epyaleio apopd TNV NAEKTPOVIKT Kal
HETAPPATHEVN HOPP) TOU MPWTOTUTOU HOVTEAOU ALATPOPLKAG KAl ALAITOAOYLKNG
Alwabikaciag ®povtidag (AAAD). H cuppeTox oag eival onpavTLke Kal ToAOTLUN yia
TNV MPoWeNnon MEPALTEPW EPELVWV OTO BENQ, HE OTOXO TN BEATIWON TNG MOLOTNTAG TOU
EMAYYEAPATOG pag.

ZKomog Tou epwTnuatoAoyiov ivat:

(a) n ouvoALkn i/kal TUNPATIK agloAdynon Tov NAEKTPoVIKOL epyakeiov Kataypagng
NG Stautohoykng Kat dlatpogikng dadikaciag gppovtidag (e-AAAD),

(B) n exTipnon TNG epAPPOCLPOTNTAS TOU Epyaieiov e-AAAD and MOTOTOLNKEVOUG EMAYYEAHATIES

duatpopng kal daitohoyiag atnv Konpo (datpopordyoug, Stattohdyoug, KAVIKOUS
dlattohdyoug).

YnevBuvol yia TNV napovca epguva eivat;
- EAiva NoAvdwpou, RD, RNutr, BSc, MSc (e.polydorou@outlook.com)

- KaB. Ap. ENévn Avbpeou, CPD, RDN, LD, DProf., FHEA (emBAénovoa kaBnyntpla, andreou.el@unic.ac.cy)

- EmuBAenovoa opada ( Prof Eleni Andreou(1st), Stella Nicolaou (2nd), Prof Antonis Zampelas (3rd)

Tlal TN GLPUETOYN 0AG 0T HEAETH, TIPETEL VA EVNHEPWBEITE Kal va TIAPEXETE TN
GUYKATABEOCH 0ag OXETIKA PE TNV KABOPLOPEVN TOALTIKI TIPOOTAGLAS TIPOCWTILKWY
Sebopévwy. ZTo Aaiolo avto, Ba BEAaps va 0ag EvNUEPWOOULE yia Ta e€NG:
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1. OvunevBuvoL epevvnTEG avahapBavouy tnv evBOVn yLa T CUANOYT KAl OTATLOTIKA
avaAuon Twv TIANPOYOPLWY TIOL TIAPEXETE Yia TIG AVAYKES TOU EPEUVNTIKOD £pYOU.

2. H ouppeToyn oag eivat avwvopn, epooov To eTAEEETE. Ze TIEPIMTWOT TTOV
EMIOUPEITE VO CUPPETACKETE GE EMOPEVO OTADLO TNG EPELVAC, TIAPAKAAOVHE OTIWG
QprOETE Ta OTOLXELD EMIKOWVWYIAG 0OG OTO avTioTolXo Nedio Tou epwTnuatoloyiov.

3. OAeg oL mMAnpotopieg mou Ba armoktnBouv Ba XpnotpomotnBoly amokKAELOTIKA yla
TOLG OKOTIOUE TNG PEAETNG.

4. H Kovomoinon Twy anoTEAEOHATWY TNG EPELVAG OTOUG CUUHETEXOVTES
Tpaypatomnoteital Ye MpwtofouAia Twy idiwy, epdcov To emBuPoLY Kat anotadolv
OTOUG LTIEVBUVOUG TNG EPELVAG.

5. Q¢ HuVNTIKOC CUPPETEXWY, EXETE TO Sikaiwpa va AABETE BIEVKPLVIOELC OXETIKA
pe TuBaveg anopieg ava naca otiypn. Mnopeite va nTroeTe NEPLOOOTEPES
TANPOYOPIES YIa TNV EPELVA ETILKOIVWVIWVTAG aneuBeiag pe Tnv umevBuvn epeuviTRL

0Ta OTOLXELD TIOU avapEpovTal Iapanavuw.
6. [a TuXOV apanova, Prnopeite va aneuvBuvBeite oTo appodio atopo: ETEAAA

MavwAn (manoli.s@unic.ac.cy). To atopo auto eival ave§dptnto amd Tnv pevva Kal dev anoteAel peAog TNG
£PELVNTIKAG opadag.

Jag eLXAPLOTOLHE BEPUA yLa TOV XpOVO Kal TNV TMOAUTLUN CUPPETOXN 0ag aTnV €peuvd
pag!

Me gkTipnon,
EAiva MoAvdwpou, PhD (C)
BSc Nutritional Sciences, MSc Clinical Dietetics

YropRgla Aldaktopag, MNavemotipio Asukwaiag

KaB. Ap. EAévn Avdpéou, CPD, RDN, LD, DProf., FHEA

EmuBA€novoa Kadnyntpla

0dnyieg EpwrnuatoAoyiou kal ZuyKaTdBeon GUPHETOXAS

Ma TNV CUPPETOXT 0ag O QUTO TO EPWTNUOTOAOYIO, DEV KOAEITTE va XPNOIUOTTOINCETE TO NAEKTPOVIKO £pyaAgio TTou Ba gag TTapouaIaoTEi
oTa eTTopeva anueia. KaAsioTte va BaBuoAoyrgeTe auTtd TTou oag aTmelkovifeTal Je Baon Toug TTapdyovTeg "ZxeTikoTnTa/Relevance”,
"Zagrveia/Clarity”, "AmAdTnTa/Simplicity".

Tamdpakdtw KELTHpLa apopoly CUYKEKPLIPEVA TNV oehida Tiou gag MpoBdAeTe avd epwTnpa.

* "IxetikoTnTa/Relevance” - Kabe onpeio Tou epyaheiov (Tng mapoloag mpoBoAng) unootnpilel Apesa To ETWOUUNTO ANOTEAECHA.
MeplAapBavel povo Ta anapaitnta oTolxeia Kat Sev cUAAEYEL I SLABETEL MEPLTTA ONpEia 1 AEMTOPEPELEG.

* "Zagprnvelwa/Clarity" - H Statimwon, n mapouciacn kat ot 0ényieg Touv epyakeiov eival §ekdbapeg, xwplg applonpieg.

« "Amhotnta/Simplicity” - H 6ladikacia eivat e0koAn kaL katavonTn Kat Propei va cupmAnpwBsL Xwpig duokoAia.
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H BaBpohoyia mou kaAgioTe va dwoeTe Kelpéveral amd 1 péxpl 5. NapakaAw OTTWE CUUBOUAEUTEITE TOV TTiVAKa TTOU ETTIOUVATITETAL.

Kpuipo / 3
Criterion

Exeukorna / . ; . o 3 p E€apetika

R — Mn axeTkn Aiyo oYeTIKN METpLa OXETIKN MoAU GXETIKA e
Zadrvewa / XpriZet eAax1oTneg .

Clarity Acadéc emavaBIaToTWoNG Qudétepo MoAl cadéc E€aipeTika cadeg
AmAdtnTa/ 5 5 Eradpug .

Simplicity MoAd mepimhoko TEpimAoKD Qudétepo MoAl amAo EEqupeTika amAd

1. NMapakahw OTTwWg dnAwoeTe edv oUYKATATIBEOTE VO CUPPETAOXETE OTNV £pguva. *

Mark only one oval.

Nat Skip to question 2
Oxt

JupTrepIAnWn oTIg "euxapiaTieg” TG ev Adyw dnuoaicuong.

2 Qg pélog NG opddag ePTTEIpoyVWHOVWY, Ba eTBupoUoa To dvoua Hou va ava@epBei oTig "euxaploTieg” Tng ev Adyw dnpoaicuong. *
Mark only one oval.

Nat

Oxt Skip to question 4

3.  Eg@oocov amravrioare "Nal" oTny Tponyoupevn £pWTNON, TTapakaiw dnAwoTE To Ovopa, To email oag Kal Tov TiTAo pe Tov oTToio
£MOUMEITE VO avagepOeiTe.

EZQ®YANO
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AIAAIKAZIA AIATPODIKHZ KAl
AIAITONOINKHZ ®PONTIAAZ

Ané v EAiva MoAudwpou kar emBAéTwy kabnyAtpia Prof. EAévn AvBpéou
©copyrights apply, 2026
Mépog ¢ Sidakrwpikn diarpiPrig pe tirho:

Comparison of the Standardised Nutrition Terminology in a software or manual
format and presentation of their impact to the Nutrition Care Process. An
Observational cross-sectional study.

uid v aryida rou Suvddopou AtaitcAdywv & AarpopoAdywy Kinpou

Inv npoTn wopd nou Ba xpnowponom)ocre autéd 1o pyalcio, Ba oag {nrnbci va
clovorodorocre npooﬁuoq arov dnpoupyo ( elmdpdr@gmall. com) 0 dnuioupyog dev piopei
va de1, diafacer 1) eneepyaorei TiC 1y ¢ oac nAnpopopicc. H npoofaon anairsitar
AnOKAEITTIKG via v Aerroupvia TV au-rovoumv ONUIOUPYIGV TNEC NEPIANWIG ac KaOe nedio,
£nenra ano 1o l'll"l".lﬂ ora UVIIUT()IXH KOUI."'"G

4.  ZIxemikotnra/Relevance *

1. Mn oxeTIKn

2. Alyo oxetikn

3. METpla oXETIKNA

4. MoAL oxeTIKN

5. EEALpETIKA OXETIKNA
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5 Zagnvela/Clarity *

1. Acageg

2. XpnZel EAAXIOTNG EMAVASLATUTIWONG

3. Oubgtepo
4. NMoAL capeg
5. EEQLpETIKA OaPES

6. AmAornTa/Simplicity *

1. MoAv nepinAoko

2. EAagppwg mohOAoko
3. Ovdétepo

4. MNoAD armAo

5. EEalpeTika anid

7. ZxoNa

ANOPQIMOMETPIKH AZIOAOIMHZH

Tedia £@aywyis TAnPOGOPIN.
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xéivexe KNk, O EOEaTOUY OBNYES YA TNV GLWOTA Boad KATAYPEGAE TAC TIAC
upous (502, a.By kat & a,By).

ToReOETAOTE 1EMOVIIKL 10U UICAOVICTS JOLTIAVE Ao 1o BNPESaKt (Xwplg va
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8 EIxemkornta/Relevance *

1. Mn oyeTikn

2. Alyo GXeTIKR

3. MEtpla oxeTIKn

4. MoAv oxeTIkn

5. EEQLPETIKA OXETIKN

9. Zagnveia/Clarity *

1. Acapég

2. XpATel eAAXLOTNG EMavadLaTuTwong
3. Oubgtepo

4. Mo cageg

5. E§alpeTika oageg

10.  AmwAéTtnTa/Simplicity *
1. Mokl nepimhoko
2. ENappwe MoAUTAOKO
3. OudEtepo

4. MoAL anid
5. E€aipeTika anho

11.  ZxéNa

KATAIPA®H BIOXHMIKQN AEIKTQN
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Kataypagr Bioxnpikwy Aeiktav
KAV kALK 4E T0 TOVTiKI Tou
v ——s unchoyiaTr 00U W Ty epbavian

Ty ehopiy.

Karaypagn Bioxnuikuy Askmov
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KK VLY OE QUTOUE.
ISOIY HICT) 05 368 PioxnuKoUE BEIKTEC TIoU OE
Tibnpoc (Fe) (Ret: 33-193ug/dl) evbiaddpouv mﬁm.ua TO KOUpTH
«EuHANON BTV VI TV

Sxppurivn (R, 131 50ng/md) Snuoupyia tou mivaka
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Kataypagi Bioxnpuikwv Aciktiv
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Huspouna ctiroons Bowmuets sk Anothsop Inta —
Tnsorein o o T8 I I | el

[Aupmarosgim (HCT) (ot 36-46) I [ |

1 / Natfote yia kaBapiopd Tou mivaka A
‘EROVERKivION KATOXWANOTE

Iupmhfipwot TauRBMoma edia Tou Hivaka o

12.  Zxemkornra/Relevance *

1. Mn oxeTIKn

2. Alyo oxeTIKn

3. METpLa OXETIKN

4. ToAD GXETIKNA

5. EEQLpETIKA OXETIKN

13. Eagnveia/Clarity *

1. Acageg

2. XpnZel EAAXLOTNG £MAvVadLaTuTwong
3. Qudétepo

4. MoAb capeg

5. E€alpeTika capeg

14.  AmAétnTa/Simplicity *

1. MoA0 nepinAoko

2. Ehagppwg moAUTAOKO
3. Oudetepo

4. MoAL anAo

5. EEalpeTika anho
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15.  ZxoNa

ZYANOIH IATPIKOY IZTOPIKQY

[

Koo Aaveaons (1prened Arywacng

IATPIKO IETOPIKO
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H Nepidnyn 92 dnpoupyndel tow:

16. Zxemkornra/Relevance *

1. Mn OXeTIKN

2. Alyo oxeTIKn

3. METpla OXeTIKN

4. MoAL oXeTIKNA

5. E€alpeTIKA OXETIKN

17. Zagnrveia/Clarity *

1. Acageg

2. XpnZel eAAxLoTnNg £Mavadiatinwong
3. Ovdétepo

4. MoAb capeg

5. EEQLpETIKA 0apES

|
+

3. Kataypalce

B8 e va avatptEete oo
entdjavo paveeflod
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29. Zxohia [

18. AmAotnta/Simplicity *
1. MoAL mepimhoko
2. EAappwg MoAUTAOKO
3. Oubgtepo
4, Mohv ankoé
5. E€alpeTika anho

KATATPA®H IZTOPIKOY ®APMAKEYTIKHZ ATQrHX

MarAote v kudapopd tow
mivana f EavexKivion
KOTEXSRNONE FTOMTIAY

2. Egooo miMeles 10/ts Sappacale
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20. Zxemkoérnra/Relevance *
1. Mn OXeTIKN
2. Alyo oxeTIkn
3. METpla OXETIKNA
4. MoAL oxeTIKA
5. EEQLpETIKA OXETIKN

276



21.  Zagnivew/Clarity *

1. Acapeg

2. XpAZel eAAXLOTNG £navadlatinwong
3. Oubgtepo

4. MoAb cageg

5. EEQLpeTIKG oageg

1 2 3 4 5

W W W W W

2 AmAértnta Simplicity *

1. MoAV nepinioko

2. EAag@pwg ToAUTTAOKO
3. Oudétepo

4. MoAv amho

5. EEalpeTika anho

23.  ZxOhia

2YNOEZH AIAITOAOTIKHZ KAI AIATPO®IKHZ AIATNQXH>
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Natiore yia xadoptops 1w
THiVaKA A Emavekxivnon
KUTEUPAONE TToEY
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KéveE KMx oE oRoSnotE onpEio
o ofown kot Eneira RaTnee
QUTO TS KOURTL.

\ 3. KaTaypaute OROMA/ONHEIERC

24. Zxemkornra/Relevance *
1. Mn OXeTIKN
2. Alyo OXeTIKN
3. METpla oxeTIKN
4. MoAL oxeTIKA
5. EEQLpETIKA OXETIKN

25. Zagnvewa/Clarity *

1. Acagég

2. XpATeL EAAXLOTNG £Mavadlatimwong

3. Oubgtepo
4. MoA cageg
5. E€alpeTika oageg

Tou oav 1 it <ate ou
BEA=1E Vo QVBTPEEETE BT0 STOMEVE
pavreflod,
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6  AmAértnTa Simplicity *
1. MoAv nepinhoko
2. EAag@pwg ToAUITAOKO
3. Ovbétepo

4. MoAv amAo
5. EEatpeTika anho

27.  ZxOhia

OAOKAHPQMENH MEPIAHWYH ZHMEIQZEQN
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[ Anoupyia TeplAnwng Mg [ ) MNatfote ya kabapiopd Tou
l . ) Tivaka.

Matrote 8w yla v
Bnuoupyia Tng OAOKANPWHEVNG [ B Mo G ] [m ]
nepiAnyng.

28. ZIxemikotnra/Relevance *

1. Mn OXeTIKN

2. Aiyo oxeTIKA

3. METpla oxeTIKn

4. MoAL oxeTIKNA

5. EEQLpETIKA OXETIKNA

1 2 3 4 5

W W W
9  Zagnveia Clarity *

1. Acapeg

2. XpriZel ehaylotng enavadlatinwong
3. Qudetepo

4. Mol cageg

5. EEQLpETIKA OaES

30. AmAoérnTa/Simplicity *

1. MoAv mepinAoko

2. EAagppwig ohOthoko
3. Ovbetepo

4. MoAL amAo

5. EEQLpeTIKA anhd
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31.  Zxohia

EKTYMNQZH / ANNOOHKEYZH MEPIAHWHZ
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Q hd New

© Open
4] Import
D Make a copy

&* Share
B Email
& Download

Z Rename

3 Move

(& Add a shortcut to Drive
@ Move 1o bin

€ Version history
© Make available offline

@ Details
@ Security limitations
€3 Settings

LES P P P B B B P N ) Y B Y P B P B

32  Iyemkortnra/Relevance *

1. Mn o¥eTIKN

2. Aiyo oxeTIKA

3. METpla oxeTwKn

4. MoAb oxeTIKN

5. EEQLPETIKA OYETIKNA

A4(21.0cmx29.7cm)
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Normal

SET CUSTOM PAGE BREAKS

Formatting
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33. Zagnvewa/Clarity *

1. Acapeg

2. XpATeL eAAXLoTNG enavadlatinwaong
3. Ouvbetepo

4. MoAU cageg

5. E€aLpeTIKd cageég

34.  AmAotnTa/Simplicity *
1. MoAV mepinhoko
2. EAagppwg TOAUTTAOKO
3. OvdeTepo

4. MoAb a6
5. E€alpeTIKA anAd

35.  Zxohia

EKTYMNQZH 'H ANOGHKEYZH MEPIAHWHZ
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39. Iyoha |/

1sheet of paper

36. ZIxemkornra/Relevance *

1. Mn OXeTIKA

2. Alyo oxeTikn

3. METtpla oxeTIKNA

4. MoAL OXETIKN

5. EEALpETIKA OXETIKN

37. Zagnveia/Clarity *

1. Acageg

2. XpnZel eAax1otng enavadlatomwong
3. Oubgtepo

4. MoAL capég

5. EEQLpeTIKA Oapeg

38.  AmAérnTa/Simplicity *

1. MoA0 nepinioko

2. Ehagppwg oAU oKo
3. QudéTepo

4. MNol0 anho

5. EEalpeTika amAo
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Appendix V: UREC approval form

N :
“ UNIVERSITY of NICOSIA

UREC (University Research Ethics Committee) Evaluation Form

Application reference number UREC/2021/15
Principal investigator/student name | Elina Polydorou

Comparison of the Standardized Nutrition Terminology in a software or manual

Application | Research project/thesis title format and presentation of their impact to the Nulrition Care Process. An

Detail
etalls School Engineering and Sciences
Department Life and Health Sciences
Evaluation Date 18-Nov-21

Evaluation Comments

The University Research Ethics Committee has reviewed the application. Based on the information provided, the Committee has decided to
approve the application.

Please note that along with UREC's approval it is the applicant's responsibility to obtain/comply with the required licenses, legislation and ethical
considerations of the local authorities of the national context in which the research is taking place.

Please note that any modifications in the methodology and/or research procedures would require further evaluation of the proposed research by
UREC.

Result of the Evaluation
APPROVED v
CONDITIONALLY APPROVED (address the above comments/suggestions and resubmit)
NOT APPROVED (submit a new application)

REDIRECT (to an alternative ethics committee)

UREC Chair Name: | eonidas Efthymiou Date:

f . i . ; ; 18-Nov-21
fon behalf of UREQ) | signature: LeONIdas Efthymiou ofe'2i a3 ozos

UREC Members

Dr Costas Constantinou, Medical School

Dr Leonidas Efthymiou, School of Business

Dr Christina Hadjisoteriou, School of Education

Dr Stella Nicolaou, School of Sciences & Engineering

Dr loulia Papageorgi, School of Humanities and Social Sciences
Dr George Tsaousis, School of Law

Office of the Vice Rector for Facully & Research UREC Evaluation
vrfr.office@unic.ac.cy
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Appendix VI: Acceptance of Research Study Under the Auspices of CyYDNA
YYNAEEZEMOX AIAITOAOI'QN & AIATPOOOAOI'QN KYTIPOY

Ap. Dok.:5.2.23

CYPRUS DIETETIC & NUTRITION ASSOCIATION (CyDNA)

Subject: Acceptance of Research Study Under the Auspices of CyDNA

The Cyprus Dietetic and Nutrition Association (CyDNA) is pleased to formally acknowledge
and support the doctoral research study titled:

"Comparison of the Standardised Nutrition Terminology in a Software or Manual Format and

Presentation of

Their Impact to the Nutrition Care Process: An Observational Cross-Sectional Study with a

Focus Group"

conducted by Elina Polydorou, PhD Candidate, University of Nicosia, Department of Life and

Health Sciences.

After careful consideration of the study’s aims, scientific contribution, and its relevance to the
dietetic profession in Cyprus, the CyDNA Board hereby grants its official endorsement and

agrees to place this research under its auspices.

This recognition is granted under the following conditions:

1. The research adheres to ethical standards and has received approval from the University of
Nicosia’s ethics committee.

2. The use of the CyDNA name and logo will be limited to presentations, publications, or
dissemination explicitly related to this project.

3. A final version of the thesis will be shared with CyDNA upon completion.

4. Any derived recommendations impacting professional practice or policy in Cyprus will be
shared with CyDNA in advance for consultation.

286



We wish Ms. Polydorou continued success with her research and look forward to its outcomes,
which are expected to contribute significantly to the advancement of clinical dietetic

documentation and practice in Cyprus.

For and on behalf of the

Cyprus Dietetic and Nutrition Association

Eteai ?Wm harlla
Dr Eleni Andreou, RDN, LD Anna Pahita,SRD
President Secretary

IIpoéedpoc: Erévn I1. Avdpéov, Avrimpoedpos: Xpiotidva Dikinmov, Ipappatéac: Avva
[Moyrta, Tapiag: Anuirpng [Hoamopryond Bon@dég I'popnoetéa: Nuworétta Ntopln, Méin
Nikog Ntapiog, Avopéag ZapPa

Tayy. ArevBuvon: T.O. 28823, T.T. 2083 Asvkwoia, Konpog/ Tnh: 22452258- Fax: 22-452292,
info@cydadiet.org
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Appendix VII: CyDNA 13th Conference Abstract publication

Y

OP 002

NUTRITION DOCUMENTATION PROCESS AND STANDARDISED LANGUAGE,
WHAT CAN BE IMPROVED? AN OBSERVATIONAL CROSS-SECTIONAL STUDY

Hina Polydorou, and Eleni Andreou '?

" Department of Life Sciences, School of Life and Health Sciences, University of Nicosia,
Cyprus.; polydorou.e3@live.unic.ac.cy (E. P.); andreou.el@unic.ac.cy (EA.);

2 Cyprus Dietetic and Nutrition Association, Nicosia, Cyprus

Presenting author: polydorou.e3@/ive.unic.ac.cy (E. P.)

Background

Nutrition documentation processes (DPs) and standardised languages (SLs) are powerful tools,
that are often ignored or misused by nutrition and dietetic professionals (NDPs) (Lovestam et
al., 201 5; Regan et al., 2009). Understanding NDPs' perception about DP/SL, is critical for

their improvement to meet their professionals needs.

Objective
The study questions whether an updated DP/SL, tailored to the NDPs needs could lead to their

increased implementation. Understanding of current DP/SL implementation status and
exploration of NDPs' perceptions and implementation factors is critical for establishing targeted
aspects to improve. Therefore, the study aims to mitigate identified barriers to the extent

feasible for the research team.

Methodology
The study has an observational cross-sectional design. Data were anonymously collected from

63 NDPs, via an online questionnaire. The Chi-Square test of independence (Fisher's exact with
Monte Carlo simulation), the Creamer's V test of strength of association and the Uncertainty
Coefficient, directional measure of association were used for the statistical analysis, using

SPSS.

Results
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The Process for Nutrition and Dietetic Practice (PNDP) was the most preferable DP (41.27%,
n=26). Improved communication amongst health care professionals and the ability to facilitate
a structured and consistent care plan, were the most acknowledged advantages of DP/SL, by
73% (n=46) and 31 .7% (n=20) of participants respectively. Documentation processes and SLs
are believed to be time-intensive by 33.3% (n=21 ) of the participants, while 14.3% (n=9) report
no disadvantages. Finally, 63.49% (n=40) agree that DP/SL has or could lead to an improved
patient outcome and to a greater appreciation of the NDP's by other HCPs.

Conclusion
Although DP/SL is a useful tool and its advantages are well recognised among NDPs, its

drawbacks seem to hold greater magnitude when it comes to its implementation. Therefore,

finding solutions and methods to improve DPs/SLs to better fit NDPs needs are important.

Keywords

Dietetic documentation; standardised terminology; SL benefits; SL drawbacks; improvements
in SLs

References
Lovestam, E., Orrevall, Y., Koochek, A., Karlstrom, B., & Andersson, A. (2015). Evaluation

of Nutrition Care Process documentation

in electronic patient records: Need of improvement. Nutrition & Dietetics, 72(1), 74—80. 10.1111/1747-0080.12128

Regan, T., Maillet, J. 0., Touger-Decker, R, Khan, H., Byham-Gray, L., Rigassio Radler, D., &
Brody, R. (2009). Knowledge, Perceptions and Practices of Registered Dietitians in the Dietetic
Practice Group, Consultant Dietitians in Health Care Facilities, Regarding the American

Dietetic Association's Standardized Language to Document the Nutrition Care Process. Journal

of the American Dietetic Association, 109(9), Al O. 10.1016/j.jada.2009.06.01 O
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Appendix VIII: PROSEPRO certificate
N I H R National Institute for

Health and Care Research
PROSPERO

International prospective register of systematic reviews

Adoption of the Nutrition Care Process in Manual and Software Formats: A

Systematic Review Across International Dietetic Settings.

Eleni Andreou, Elina Polydorou
Citation

Eleni Andreou, Elina Polydorou. Adoption of the Nutrition Care Process in Manual and Software Formats: A Systematic
Review Across International Dietetic  Settings.. PROSPERO 2026 CRD420261279775. Available from
https://www.crd.york.ac.uk/PROSPERO/view/CRD420261279775.

REVIEW TITLE AND BASIC DETAILS

Review title

Adoption of the Nutrition Care Process in Manual and Software Formats: A Systematic Review Across International Dietetic

Settings.

Condition or domain being studied

Nutrition Care; Nutrition education; Nutrition Therapy; Nutrition Care Assessment
P: Dietitians, Healthcare professionals

I: Nutrition Care Process, Electronic Health Records

C: Manual documentation, No NCP use

O: Implementation rate, Documentation quality, Practitioner confidence

Rationale for the review

The Nutrition Care Process (NCP) is a standardised framework developed to enhance the quality, consistency, and effectiveness
of nutrition care provided by dietitians. Despite its widespread endorsement by professional bodies such as the Academy of
Nutrition and Dietetics and the International Confederation of Dietetic Associations, the implementation of NCP and its
terminology (NCPT) remains inconsistent across countries and clinical settings. Emerging evidence suggests that technological
infrastructure, professional training, and institutional support play significant roles in the uptake of the NCP, particularly when

comparing manual (paper-based) documentation to electronic formats integrated into Electronic Health Records (EHRs).

This review aims to systematically examine international trends in the implementation of the NCP, identify key barriers and
enablers, and compare outcomes between manual and softwarebased application formats. By synthesising observational and
qualitative data across diverse settings, the review will offer insight into how context-specific factors—such as national policy,

peer support, and training—affect adoption and practice outcomes.
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The findings will inform future research and policy efforts, offering recommendations for improving clinical workflow,
documentation quality, and patient care through strategic NCP integration. This review will contribute a critical global

perspective to a topic that is often addressed only at the national or institutional level.
Review objectives

The objective of this systematic review is to evaluate the implementation of the Nutrition Care Process (NCP) and its

terminology (NCPT) across international dietetic settings. Specifically, it aims to:

Identify and synthesise evidence on the current use of the NCP/NCPT in manual (handwritten or typed) and electronic

(software-based or EHR-integrated) formats.

Compare the outcomes associated with each format, including time efficiency, quality of documentation, professional

confidence, and perceived impact on patient care.

Examine the key factors influencing implementation, such as access to technology, peer support, professional training, and

recommendations from national dietetic associations.
Highlight cross-country differences and context-specific challenges or enablers to adoption.

The review will include observational, cross-sectional, cohort, mixed-methods, and qualitative studies that focus on registered

dietitians or accredited nutrition professionals in clinical, public health, or academic settings. This review seeks to answer:
What are the global trends in NCP/NCPT implementation?

How do manual and software-based formats compare in terms of usability and outcomes?

What are the common barriers and enablers to successful adoption of the NCP in practice?

Keywords

Clinical Nutrition; Medical Nutrition Therapy; Health education; Nutrition care, nutrition education

Country

Cyprus

ELIGIBILITY CRITERIA

Population

Included

Population Inclusion Criteria:

Registered dietitians, licensed nutritionists, or accredited nutrition professionals.

Practising in clinical, public health, academic, or institutional settings.

Studies involving professionals from countries with or without formal registration systems (e.g., national associations or

regulatory bodies).

Participants involved in implementing or evaluating the Nutrition Care Process (NCP) or related documentation processes

(manual or electronic).
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Studies involving professionals working individually or within multidisciplinary teams.

Excluded

Population Exclusion Criteria:

Students or interns not yet qualified as dietitians or nutrition professionals.

Non-healthcare populations (e.g., patients, administrators, or the general public).

Studies involving other healthcare professionals (e.g., nurses, physicians) unless dietitians were the main focus.
Animal studies or experimental models not involving human professionals.

Populations using non-standardised or unofficial documentation systems unrelated to the NCP.
Intervention(s) or exposure(s)

Included

Nutrition education; Nutrition Care Education; Nutritional Support; Nutritional Assessment
Comparator(s) or control(s)

This review does not have any comparators

Study design

Only nonrandomized study types will be included.

Context

This review includes studies conducted in clinical, public health, educational, and institutional settings where dietitians or
accredited nutrition professionals actively provide or manage nutrition care. Eligible studies must involve real-world

implementation or evaluation of the Nutrition Care Process (NCP) or its terminology (NCPT) in professional practice.
Included settings span:

Hospitals (inpatient/outpatient units)

Community nutrition programmes

University-affiliated clinical training centers

Primary healthcare or outpatient clinics

National surveys of registered dietitians

Long-term care facilities and aged care services

Studies must take place in countries where dietetic practice is recognized (regulated or unregulated), with or without national
dietetic associations. Studies in both low-resource and high-resource health systems are included to allow international

comparison.
Exclusion Based on Setting:

Studies focused solely on student education, training simulations, or curriculum design (unless involving active professionals).
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Settings unrelated to nutrition care delivery (e.g., administrative-only departments, IT units without direct clinical relevance).
Studies not involving practising nutrition professionals (e.g., patients, physicians, or nurses without a dietetic focus).

TIMELINE OF THE REVIEW

Date of first submission to PROSPERO 06 January 2026
Review timeline

Start date: 1 May 2025. End date: 2 April 2026.

Date of registration in PROSPERO

06 January 2026

AVAILABILITY OF FULL PROTOCOL

Availability of full protocol
A full protocol has been written but is not available because:

The full protocol was developed and approved internally as part of an academic review at theUniversity of Nicosia.
It was not submitted for publication or deposited in a public repository, asthe review was originally conducted to

fulfill academic requirements. Therefore, the protocol isnot publicly available.

SEARCHING AND SCREENING

Search for unpublished studies

Only published studies will be sought.

Main bibliographic databases that will be searched

The main databases to be searched are CENTRAL - Cochrane Central Register of Controlled

Trials, CINAHL - Cumulative Index to Nursing and Allied Health Literature, CLIB - The Cochrane Library, Embase -
Embase via Ovid, MEDLINE, PubMed, SCI - Science Citation Index and Scopus.

Search language restrictions

The review will only include studies published in English.
Search date restrictions

There are no search date restrictions.

Other methods of identifying studies
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Other studies will be identified by: contacting authors or experts, looking through all the articles that cite the papers
included in the review ("snowballing"” or forward citation searching) and reference list checking (backward citation

searching).

Link to search strategy

A full search strategy is available in the full protocol as described in the Availability of full protocol section

Selection process

Studies will be screened independently by at least two people (or person/machine combination) with a process to resolve

differences.

Other relevant information about searching and screening

The search strategy was developed using the PICOS framework, in consultation with an experienced reviewer and following

the PRISMA guidelines.

No publication status restrictions will be applied, but only peer-reviewed full-text articles will be included.

Searches will be limited to articles published between January 2009 and December 2024, in English or Greek.

Manual searching of reference lists from included studies and relevant reviews will be conducted to identify additional eligible

publications.

Duplicate screening: Titles and abstracts will be screened independently by two reviewers, with disagreements resolved through

discussion or consultation with a third reviewer.

Full texts of potentially eligible studies will be retrieved and evaluated against the inclusion/exclusion criteria by both reviewers

independently.

The review team will use a shared tracking system (e.g., Excel or Covidence) to record screening decisions and justifications

for exclusions at the full-text stage.

This structured approach aims to maximise transparency and reduce bias during study identification and selection.

DATA COLLECTION PROCESS

Data extraction from published articles and reports

Data will be extracted independently by at least two people (or person/machine combination) with a process to resolve

differences.

Authors will not be contacted for further information.

Study risk of bias or quality assessment

Risk of bias will be assessed using: Cochrane RoB-1 and Cochrane RoB-2

Data will be assessed independently by at least two people (or person/machine combination) with a process to resolve

differences.

Additional information will not be sought from study investigators if required information is unclear or unavailable in the

study publications/reports.

294



Reporting bias assessment
Risk of bias due to missing results will not be assessed
Certainty assessment

Certainty of findings will not be assessed

OUTCOMES TO BE ANALYSED

Main outcomes Main Outcomes:

Implementation Rate of the Nutrition Care Process (NCP) and/or NCPT

Proportion of dietitians or institutions actively using the NCP in practice

Frequency of use across different clinical settings and countries

Format of Implementation

Comparison of manual (handwritten or typed) vs. electronic (EHR-integrated, software-based)formats

Impact of format on usability and uptake

Documentation Quality

Clarity, completeness, and consistency of nutrition records using the NCP/NCPT

Standardisation of terminology in documentation

Workflow and Time Efficiency

Perceived or measured time required to complete NCP documentation

Influence of format (manual vs electronic) on workflow integration

Practitioner Confidence and Familiarity

Self-reported knowledge, training adequacy, and comfort in using NCP

Perceived value of NCP in professional practice

Barriers and Enablers to Implementation

Institutional, technological, educational, and organisational factors influencing adoption

Role of national dietetic associations, peer support, and EHR access

Additional outcomes

There are no additional outcomes.

PLANNED DATA SYNTHESIS
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Strategy for data synthesis

No formal data synthesis is planned - data will be described but not combined.

CURRENT REVIEW STAGE

Stage of the review at this submission
Review stage  Started Completed
Pilot work

Formal searching/study identification
Review stage  Started Completed
Screening search results against inclusion criteria
Data extraction or receipt of IPD

Risk of bias/quality assessment

Data synthesis

Review status

The review is currently planned or ongoing.
Publication of review results
Results of the review will be published.

REVIEW AFFILIATION, FUNDING AND PEER REVIEW

Review team members

Professor Eleni Andreou (review guarantor and contact) ORCID: 0000-0002-0449-6782.

University of Nicosia. Cyprus.

No conflict of interest declared.

Elina Polydorou. ORCID: 0000-0002-2427-9347. University Of Nicosia. Cyprus.

No conflict of interest declared.

Named contact

Professor Eleni Andreou (andreou.el@unic.ac.cy). ORCID: 0000-0002-0449-6782. University of Nicosia. Cyprus.
Review affiliation

Department of Life Sciences, School of Life and Health Sciences, University of Nicosia
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Funding source

Review has no funding and no agreed support from an academic institution and is done in authors’ own time.

Peer review

There has been no peer review of this planned review.

ADDITIONAL INFORMATION

Review conflict of interest

Declared individual interests are recorded under team member details.. No additional interests are recorded for this review.

Medical Subject Headings

Cross-Sectional Studies; Delivery of Health Care; Dietetics; Documentation; Electronics;

Humans; Nutritionists; Patient Care; Public Health; Software; Technology

SIMILAR REVIEWS

Check for similar records already in PROSPERO

PROSPERQO identified a number of existing PROSPERO records that were similar to this one (last check made on
6 January 2026). These are shown below along with the reasons given by that the review team for the reviews

being different and/or proceeding.

o Evaluating the Performance of Al Medical Transcription Software: A Systematic Review [published 15 October 2024]
[CRD42024597200]. The review was judged not to be similar

e Utilization of Digital Health Interventions for Nutrition Care of Cardiovascular Patients in the
Hospital: A Protocol for Mixed Methods Systematic Review [published 19 March 2025]
[CRD420251000373]. The review was judged not to be similar

e The Role of Electronic Health Records (EHR) in Improving Hospital Administrative Efficiency: A Systematic Review
[published 24 July 2025] [CRD420251111148]. The review was judged not to be similar

PROSPERO version history
e Version 1.0, published 06 Jan 2026
Disclaimer

The content of this record displays the information provided by the review team. PROSPERO does not peer review registration

records or endorse their content.

PROSPERO accepts and posts the information provided in good faith; responsibility for record content rests with the review
team. The guarantor for this record has affirmed that the information provided is truthful and that they understand that deliberate

provision of inaccurate information may be construed as scientific misconduct.
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PROSPERO does not accept any liability for the content provided in this record or for its use.

Readers use the information provided in this record at their own risk.

Any enquiries about the record should be referred to the named review contact
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Appendix IX: User manual
Oonyog Xpnong tov e-AAAD

(HAextpovikd Epyadeio PNDP ce Google Sheets) * 'Exdoon: ©Aefapng 2026
2Komog

To e-AAAD givor Eva NAEKTPOVIKO TPATLTO TEKUNPI®ONG oL petappdlel T Aoyikn Tov PNDP
oe dounuévn pon epyaciog péca oe mepPdriov Google Sheets. Xtdyog Tov €lvan va
vrootpilel  ovoTNUATIK  Kataypoen — ektiunomng,  owdyvoong,  mopéppaocng Kot
mopakolovOnonc/aloAdynong, pe Helwpévn eapmon amd eAevBepo KeElUEVO Kol UE

SVVOTOTNTO TAPUYMYNG CUVOTTIKNG AVAPOPAG.
[IpdoPaon kot apywn pvduion
Avoi&te 10 apyeio e-AAAD oto Google Sheets.

Av cag {nnOel, emAiélte «Apyeto > Anuovpyia avitypdeovy mote va epyaleote og O1kd GaG

avtiypa@o.

Av gpopaviotel mposidonoinom v oevapia (Apps Script), EmTpEYTe To ATOPOITHTO SIKOIDOLOTO

Y10, VoL AELTOVPYNGOLV TO TPOCUPUOGHEVO LEVOV/EVTOAEG,.

AIAAIKAZIA AIATPOODIKHE KA
AIAITONOTIKHZ ®PONTIAAZ

A6 v EAiva MoAudwpou kai emBAETTWY KaBnyrtpia EAEvn Avdpéou
©copyrights apply, 2026
Mépog Tng BIBakTwpIKr IaTpIBiG HE TITAO:

Comparison of the Standardised Nutrition Terminology in a software or manual
format and presentation of their impact to the Nutrition Care Process. An
Observational cross-sectional study.

uno tnv aryida Tou Zuvdéopou AiaitoAdywv & AlaTpopoAdywv Kunpou

Tnv np@Tn @opad nou 6a joeTe auTd To epyaleio, Ba oag {nTnbei va
& dornoere 50 orov & yo (el di il.com). 0 & yo¢ dev pnopei
va 3e1, diafaoer i enekepyaoTei TiG
A 6 yia Tnv AerToupyia Twv autévop Y16V TN NEPIA o€ KB nedio,
£neira ano To narnua orTa avrioToixa Koupmnid.

£¢ oag nA ie. H B anarreirar

Aopn| apyeiov kot OALA epyaciog

To apyeio mepthapPaver ta akdrovBo AL (KapTELEG), Le axpiPn ovopaTa:
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EEoguiro

«AvBpomopetpikn kot Bioynuikn A&oAdynony»
«A&ohdynon latpikov Iotopucod»
«Kataypaen ©.A.»

«A10Tpo1KN Kot Ataitoloyikn Atdyvoon»

«IIepiinyn AAAD)»

dvAro Poloc/mepreydpevo

AvOpomopetpikn Kot Bioynuwn | Xapakmmpiotikd Awaovyov,

A&oldynon YoOUaTOPETPIKG  Oedopéva KOl OYETIKEG
LLETPNOELS EKTIUNOTC.

A&oroynon — latpucod Iotopikd lotpuco 16TOPIKO, OYETIKEG

Jyvacelg/kwowomoinon Kot KAVIKEG

TANPOPOPiES.

Koataypapn @appoakevtikng Ayoyng (©.A.) | Popuoxevtiky oywyn kot otoyeio  mwov

OLVOEOVTOL LE OATPOPIKEG OAANAETIOPACELS.

Awtpoeikny kot Atotodoyikn  Awdyvoon | Aopunpévn dlTHT®oN
(AAN) STPOPIKNG/daToAOYIKN G  O1dyvmong (..
Aoy PAS).

[epiinyn A&oddynong AAAD ZVYKEVIPOTIKN TpoPorn/avapopd pe

AVTLYPOPN-GOVOEST] TV EMUEPOVS TVAK®V.

[Ipotetvopevn pon ypnong
H axdérovbn pon mpoteivetal yio TV OAOKAP®OT LLOG TEKUNPLOUEVG EMICKEYN G/ EKTIUNONG:

ZoumAnpoote o Pacikd COUATOUETPIKE oTolyelo 010 «AvOpomopeTpikn Kot Bloynuiknm

A&lohdynon»
OloxkAnpmote T0 KAMvikd mAaicto oto «A&lohdynon latpikov Iotopucodr.

Inuewwote o eappoka oto «Kataypoaen @appokevtikng Ayoyhg (D.A.)» (Kot oyetikég

TOPOTNPNCELS/ AAANAETIOPACELS OTTOV LIAPYOVV).
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AlTVT®OTE TN OATPOPIKT)/OIOTOAOYIKY) SlAyVmOon OT0 «AlTpo@ikn Kol AloTOAOYIKN

Awdyvoon (AAN)».

Metaeite oto «llepiinyn AAADY» Yoo Vo GUYKEVIPDOGETE TOLG TIVOKEG KOl VO TOPAYETE

avaQopd.

301



Z1ado AvBpwrniopeTpikic AfloAoynonc kat Aflohoynon Bloxnuikwy AsiKTwv

8 Front Page -~  AvBpwmopeTpikf kal Bioynuik ASwodéynon = g Afwokéynon latpuod lotopwod ~ g Hataypagdd @A, »  AlaTpodiki kal Alaitohoyikf Aidyvwen = g Neplhngn AMAD -

1 (u) AvBpwiroperpiki AfioAdynon - Bioxnuikn AfioAoynen

MNedia eloaywync mhnpodopuy.

/
Huspounvia afokdynans: / C)— Embéfie to fehds yia v epdavion twy SinbEapwy emhoyiov.
Adyog ooaywys FEEETaansg
Huepopnwia yEvenong:
POAD maTd TR yEVeD

TomoSaTAOTE TO MAVTIKL TOU UTICACYIOTR Jog mavw amd To onpadde (xwaicva
Huusia (£} (Gurdpatng umohoyapac) 1 N I bruapic

Gh— wavete Khix). Ba epdoviotolv odnyleg yua v owoth popdn kataypadnis ThNe TLung
Mapdy Bépes (kg) ubiouc (nd. a.By kad oy a,By).
Zinmbeg Papog (kg)
“Yipos fem) (m*100)
e TomoBsTnote To MoVTiKL TOU UTTOADYLOTH) O0C Tavw and To onpadak (xwpic va
_— kaveTe khik). Ba epdovioroiv odnyieg yio ta ouwn 8n opua duokng SpactnplotnTag
Lot i) ()] (.. 1.3 ya khwrpncl.
Meprpépea kapTiow {om)
Enincda guowsrs Spoginaen o & ~

EmAéEre to Behdxl yia tnv epdavion Twy Sinbeouwy emloyww

Axolaom amushoa Bapoug (<3 priveg):

el ) e Aywor|OTE T KOKKLWO oTpadaKa!

MNedia auroparng mapouaiasng whnpodopluy, ue
Baon ta orouEia mow kotayw pndnkay
/ TP ONYOUPEVLUG,

Avahoyia ispogkapmo ir)

Body Frame 3ize (Wiyobos Zxcmod): D — Apvofiote Taxékkwa onpadial

Waist o Hip ratio (WHR)

Enorgy roquiremaents >\\ . . . - . . . -
TomoBeTRaTe To TOVTIKL TOU UTTOADYLOTR OOC TIAVW Ao To ¢n UadakL (Xw pic va KAVETE KALK).
Ba epdoviorodv BonBnTwe onpewioers (Y. duoiohoyika opia koL yEC).

—

Ak Maleg Zopansg (AME) (kg/m*2):
Karryepks AME
Wavmd Bapog (kg

1(B)-

Karaypagn Bioxnuikwv AsikTwv

O nn\

Kave ki pe To movtixt Tow
¥ — umoAoyLoTr) cou Yo TNV Epdavian

TWV ETAo YLV,
KaBapiopég Mivaka
Bioynutiag
Kataypagn Bioxnuikwv AgiKTwv
| Aipoogaipivy (Hb) (Ref: 12-16g/dI) -] E"WW S
Q| . > .
. Enghele Toug BILD}{I']LIIKDIUC Beikteg e
Apoepalpivn (HE) (Ref: 12-16g/dl) o =——— TOU OE EVOLQDEpOLY, KOVoVTOg mpmm'cmu;mu;
. KALK TTAVW TE QUTONC. Eddoov emedefeg Tow
Awpatoxpitng (HCT) (Ref: 36-46) Bloxnukolc SeikTes mou os
Fibnpoc (Fe) (Ref: 33-193pg/d) e.vﬁl.uldaépa-uv n:c‘ltn'crs TO KOUUTIL
«EPGaVION EMADYLWWE VIO TNV
®eppitivy (Ref: 13-150ng/ml) Snpoupyia Tow mivaka

Fhukd?n wnoteiac (Ref: 82-115mg/dl)

HbAlc (DCCTY (Ref: 4.0-5.69%)

Kataypapn Bioxnuikwy Asiktuwy

Awoogmphvr (Hb) (Rel: 12-16gidl)  Awaroxpl -

Hutpounvia cibiaong  Bioxnuikss Acikmng AnoTihoua Extikia

KoBopapds Mivaka
Impuuqlulpwl] (Hb) (Rel: 12-16g4d1) ] I | Bioygnjseiag
|muc1onpi1 ng (HCT) (Ref: 36-46) [ | |
1 / Matrote yio kofaplopo Tou mvaka n
EMAVEKKIVN TN KOTOXWANONC

ZupmAnpwos Ta unddoma nedia Tou mivaka oToNELY
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Appendix X: Revised Systematic Review

Summary of Revised the Systematic Review

This systematic review evaluates the global implementation of the Nutrition Care Process
(NCP) and Nutrition Care Process Terminology (NCPT) across dietetic settings, with a
particular focus on differences between manual (paper-based) and electronic (software-based)
formats. The review included 11 reports representing 8 studies (2009-2024), following

PRISMA guidelines, and analysed evidence from diverse international healthcare contexts.

Overall, the findings indicate that NCP implementation remains inconsistent worldwide, largely
due to systemic and organizational factors rather than individual practitioner resistance. The
most commonly identified barriers were lack of training, time constraints, and limited
technological infrastructure, while key facilitators included support from national dietetic

associations (NDAs), peer collaboration, and access to electronic health records (EHRs).

A major theme across the included studies is the advantage of electronic NCP formats over
manual approaches. Electronic systems were consistently associated with improved
documentation quality, better workflow efficiency, and increased practitioner confidence,
largely due to structured templates and integration within EHR systems. In contrast, manual
documentation was often described as time-consuming, less standardized, and more difficult to

implement consistently, contributing to lower adoption rates.

Despite these advantages, the review emphasizes that technology alone is insufficient.
Successful implementation depends on a combination of structured training, institutional
support, workflow integration, and professional engagement. Even in settings with digital tools,

persistent barriers such as time pressure and insufficient education continue to limit uptake.

The review also highlights significant international variability, with higher adoption and digital
integration reported in countries such as the United States and Australia, compared to lower

uptake in regions with limited infrastructure or delayed implementation strategies.

Importantly, while there is strong evidence that NCP improves care processes (e.g.,
documentation and professional practice), there is limited and indirect evidence regarding its

impact on patient outcomes, due to the predominance of observational and qualitative studies.

In conclusion, the review suggests that integrating NCP into electronic systems, supported by
policy, training, and professional networks, is key to improving adoption and consistency in
dietetic practice. However, further high-quality interventional research is needed to determine

its long-term effects on patient health outcomes.
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Highlights
What are the main findings?

Barriers to NCP implementation include limited training, time constraints, and insufficient
technological infrastructure, while key facilitators are professional support, peer collaboration,

and access to electronic health records.

Electronic NCP formats are generally associated with improved documentation quality,

workflow efficiency, and practitioner confidence compared to manual approaches.
What are the implications of the main findings?

Successful NCP implementation requires not only digital integration but also structured

training, institutional support, and alignment with clinical workflows.

Future research should prioritize high-quality interventional studies and standardized outcome
measures to evaluate the impact of NCP adoption on clinical practice and patient-related

outcomes.
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Abstract

Background/Objectives: The Nutrition Care Process (NCP) is a standardized model designed
to improve the quality and consistency of nutrition care. However, its implementation remains
variable across settings, influenced by factors such as time constraints, training, peer support,
and technological infrastructure. This systematic review aims to synthesize the available
evidence on barriers and facilitators influencing the implementation of the NCP/NCPT and to
explore how different documentation formats may influence its adoption. Methods: This
systematic review was conducted in accordance with PRISMA 2020 guidelines and included
peer-reviewed studies published between 2009 and 2024 in English or Greek. Searches were
conducted in MEDLINE, EMBASE, Scopus, CINAHL, and the Cochrane Library. Study
quality was assessed using the National Heart, Lung, and Blood Institute (NIH) tool. A total of
11 reports representing eight studies were included, comprising cross-sectional, cohort,
qualitative, and pilot designs. Results: The most commonly reported barriers to NCP
implementation were lack of training, time constraints, and limited technological infrastructure.
Key facilitators included support from national dietetic associations, peer collaboration, and
access to electronic health records (EHRs). Electronic formats were more frequently described
as supporting improved documentation practices, practitioner confidence, and workflow
efficiency, whereas manual approaches were commonly reported as time-consuming and less
structured. Conclusions: Digital integration of the NCP may support more consistent
documentation practices and improved workflow processes; however, the current evidence is
largely observational and heterogeneous. Evidence regarding patient-level outcomes remains
limited, and definitive conclusions regarding the comparative effectiveness of implementation
formats cannot be drawn. Further high-quality research is needed to evaluate the long-term

clinical impact of NCP implementation.

Keywords: clinical nutrition; medical nutrition therapy; nutrition care process;

implementation; electronic health records

1. Introduction

Variation in clinical treatment plans persists, not only between individual healthcare
professionals (HCPs), but also within an individual HCP’s practice [1]. This inconsistency
highlights the need for standardization in clinical care. Standardization refers to the adoption of
protocols, frameworks, guidelines, and relevant terminology to ensure consistency and quality

in clinical practice.

308



The development of clinical care processes (CCPs) dates back to the early years of medicine.
However, continuous updates and the accumulation of fragmented information over time have

contributed to confusion and resistance to the implementation of such processes.

In response to this need, the Academy of Nutrition and Dietetics introduced the Nutrition Care
Process (NCP) in 2002 as part of an action plan to standardize nutrition care. In 2012, the NCP
was incorporated as a fundamental component of the Standards of Practice (SOP) for dietitians,
alongside the International Dietetics and Nutrition Terminology (IDNT), now known as the
Nutrition Care Process Terminology (NCPT). Subsequently, in 2016, the NCP was included in
the competency standards for qualified nutritionists and dietitians by the International
Confederation of Dietetic Associations (ICDA), developed in collaboration with the European

Federation of Dietetic Associations (EFAD) [2,3].

The Nutrition Care Process (NCP) was introduced by these organizations as a standardized
framework to support dietitians in delivering consistent, patient-centered care. It facilitates
concise and structured documentation, enhances critical thinking, and improves adherence to
clinical guidelines, ultimately contributing to reduced practice variation and associated
healthcare costs. Furthermore, the use of the NCP in collaborative care settings has been shown
to enhance the perceived value of nutrition and dietetic professionals among other healthcare

professionals (HCPs) [4].

More recently, the format through which the NCP is implemented—manual (paper-based or
typed) versus electronic or software-based documentation—has emerged as a key determinant
of its adoption. Differences in usability, time efficiency, integration with electronic health
records (EHRs), and availability of institutional support may substantially influence
implementation success across healthcare settings [4]. More recently, the format through which
the NCP is implemented—manual (paper-based or typed) versus electronic or software-based
documentation—has emerged as a critical determinant of adoption. In this context, manual
formats refer to paper-based or non-integrated documentation methods, whereas electronic
formats involve software-based or electronic health record (EHR)-integrated systems that
support structured documentation. Differences in usability, time efficiency, integration with
electronic health records, and institutional support may substantially influence implementation

success across settings.

Despite these documented benefits, the implementation of the NCP remains inconsistent
worldwide. Therefore, this systematic review aims to synthesize the available evidence on
barriers and facilitators influencing the implementation of the Nutrition Care Process. In

addition, it explores how different documentation formats (manual versus electronic/software-
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based) may influence NCP/NCPT adoption across settings. Specifically, the review seeks to
identify patterns of NCP/NCPT implementation and examine the key factors influencing its
uptake in clinical practice. This review is therefore positioned as an implementation-focused
systematic review, aiming to understand how the Nutrition Care Process is adopted and applied

in real-world clinical settings rather than to evaluate the effectiveness of specific interventions.
2. Materials and Methods
2.1. Study Selection

This systematic review was conducted in accordance with the PRISMA 2020 guidelines and
was prospectively registered in the International Prospective Register of Systematic
Reviews(PROSPERO; Registration No: CRD420261279775). The completed PRISMA
checklist is available in Supplementary File S1 [5]. The eligibility criteria were defined using
the PICOS framework (Table 1).

Table 1. PICOS framework used in this systematic review.

Component Description

P (Population)

Registered Dietitians, nutritionists, and healthcare
professionals involved in the implementation of the Nutrition

Care Process

(I)Exposure/Conte Implementation of the Nutrition Care Process (NCP/NCPT) in

xt

clinical practice

C (Comparison)

Not restricted; where available, differences between manual
(paper-based or typed) and electronic/software-based formats

were considered

O (Outcomes)

Barriers and facilitators to implementation, adoption patterns,
usability, documentation quality, workflow integration, and

related outcomes

S (Study Design)

Observational studies, qualitative studies, mixed-methods

studies, and implementation reports

Studies were included if they met the following criteria: published between 2009 and 2024;
available in full text; written in English or Greek; original, peer-reviewed research; focused on

the implementation of the Nutrition Care Process (NCP) or Nutrition Care Process Terminology
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(NCPT); involved registered dietitians or accredited nutrition professionals; and employed

cross-sectional, cohort, pilot, or qualitative designs.

Studies were excluded if they were review articles, conference abstracts, letters, or
commentaries; non-peer-reviewed publications; animal studies; focused on unofficial or
developmental tools similar to the NCP; duplicates; or not directly relevant to NCP/NCPT

implementation.

A systematic literature search was conducted in MEDLINE, EMBASE, Scopus, CINAHL, and
the Cochrane Library, covering publications from 2009 to 2024. The final literature search was
conducted in December 2024. The search strategy combined Medical Subject Headings
(MeSH) and free-text terms, where applicable, related to the Nutrition Care Process and its
implementation. Search terms included “Nutrition Care Process”, “NCP”, “NCPT”,
“implementation”, “adoption”, ‘“electronic health records”, and ‘“documentation”. Boolean

operators (AND, OR) were used to combine terms.

An example search strategy for MEDLINE was: (“Nutrition Care Process” OR “NCP” OR
“NCPT”) AND (implementation OR adoption OR utilization) AND (electronic OR digital OR
manual OR paper OR “electronic health records” OR EHR). The full search strategies for all
databases are provided in Supplementary Material, Supplementary Table S2

Two researchers independently screened titles and abstracts, followed by full-text assessment
for eligibility. Discrepancies were resolved through discussion and consensus. The reference

lists of included studies were also screened to identify additional relevant articles.
2.2. Data Extraction

Data extraction was performed independently by two researchers (E.P., E.A.) using a
standardized Excel form. The following information was extracted from each included study:
author(s), year of publication, country, study design, sample size, participant characteristics,
implementation format of the Nutrition Care Process (manual, electronic, or mixed), and

clinical or organizational setting.

In addition, key outcomes related to NCP implementation were extracted, including reported
barriers and facilitators, adoption patterns, documentation practices, workflow integration,
practitioner perceptions, and any reported statistical findings. Where available, information on
implementation context (e.g., institutional, national, or multinational) and use of electronic

health records was also recorded.

Disagreements between researchers were resolved through discussion and consensus.
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Where multiple reports were derived from the same underlying study, these were identified and
grouped accordingly. A mapping of reports to their corresponding studies is provided in
Supplementary Table S2. To avoid double-counting, data extraction and synthesis were

conducted at the study level rather than the report level.
2.3. Review Framework (PICOS)

The review question was structured using a modified PICOS framework (Table 1). Given the
implementation-focused nature of the included evidence, the “intervention” component was
interpreted as exposure/context, referring to the implementation of the Nutrition Care Process

(NCP/NCPT) in clinical practice rather than a controlled intervention.
2.4. Quality Assessment

Study quality and risk of bias were assessed independently by two researchers (E.P., E.A.) using
the National Heart, Lung, and Blood Institute (NIH) Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies, a validated instrument widely used for evaluating
observational study designs [6]. Each study was rated as high, medium, or low quality.
Disagreements were resolved through discussion and consensus. No automation tools were

used in the appraisal process.

Given the heterogeneity of the included studies and the predominance of non-comparative
designs, this review was conducted as an implementation-focused synthesis rather than a

conventional intervention—comparison systematic review.

Methodological quality was assessed using design-appropriate tools. The NIH Quality
Assessment Tool for Observational Cohort and Cross-Sectional Studies was applied to
quantitative observational studies, while qualitative studies were appraised using the Critical
Appraisal Skills Programme (CASP) checklist. Critical Appraisal Skills Programme (CASP).
CASP Qualitative Checklist. Available online: https://casp-uk.net/casp-tools-checklists/
(accessed on 1 December 2024). The CASP checklist was used to assess key domains including
study validity, methodological rigor, clarity of data collection and analysis, and relevance of

findings.

Quality assessment results were analyzed separately by study design, and no numerical
aggregation was performed across heterogeneous methodologies. For observational studies,
overall quality ratings were categorized as high, moderate, or low based on predefined
thresholds. Quality assessment findings were interpreted within the context of study design. For

quantitative observational studies, quality scores were calculated as the proportion of criteria
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met out of the total applicable items. Based on these scores, studies were categorized as high

(=75%), moderate (50-74%), or low (<50%) quality.
2.5. Data Synthesis

Given the methodological heterogeneity across the included studies, including variations in
study design, clinical settings, and outcome measures, a narrative synthesis approach was
employed. Study findings were summarized thematically without statistical pooling or meta-
analysis. Outcomes were grouped according to implementation format (manual, electronic, or
mixed) and contextual factors, including multinational, national, institutional, and prototype-

based settings.

Sources of heterogeneity were explored descriptively using frequencies and proportions across
these groupings. Reported p-values were extracted and interpreted within the context of

individual studies, without transformation, imputation, or cross-study comparison.

To support interpretation, a qualitative grading of evidence was applied. Evidence was
categorized as strong, moderate, or weak based on the consistency of findings, the number of
supporting studies, and their methodological quality. A formal assessment of certainty (e.g.,
GRADE) was not feasible due to the heterogeneity of study designs and outcomes; therefore, a

structured narrative approach was adopted.

For the synthesis of barriers, facilitators, and implementation patterns presented in Figures 1
and 2, data were aggregated at the study level to avoid duplication of evidence. Each factor was
counted once per study, regardless of the number of associated reports. Frequencies therefore
reflect the number of studies reporting a given factor rather than the number of individual

reports or participants.

Most Frequently Reported Enablers to NCP Implementation

Most Frequently Reported Barriers to NCP implementation

Number of Studies
R -

() (b)

Figure 1. Factors influencing the Nutrition Care Process (NCP) and Nutrition Care Process Terminology (NCPT): (a) Most
Frequently Reported Barriers to NCP Implementation; (b) Most Frequently Reported Enablers to NCP Implementation.
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Prevalence of Manual vs Software-Based NCP Use by Region
T_iSoﬁAware
m Manual

"
o

Number of Studies
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Region
Figure 2. Prevalence of Manual vs. Software-Based NCP use by Region.

2.6. Protocol Registration and Amendments

After PROSPERO registration, several methodological refinements were made. First, the
planned risk-of-bias assessment was revised; although Cochrane RoB tools were initially listed
in the registration, the final review used the NIH Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies [6], as this was considered more appropriate for the
predominantly observational evidence base; qualitative studies were appraised descriptively.
Second, the search strategy was refined by applying a publication-year limit of 2009—2024 and
by restricting the final searches to MEDLINE, EMBASE, Scopus, CINAHL, and the Cochrane
Library, with reference list screening of included studies. Third, although the registration did
not specify formal comparators, the final synthesis was organized around comparison of manual
and electronic/software-based NCP implementation formats. Finally, while no quantitative
meta-analysis was undertaken, the final review adopted a structured narrative synthesis with
grouping by implementation format and study context, together with a qualitative judgment of
evidence strength. These amendments were made to better align the review methods with the

nature and heterogeneity of the included studies.
2.7. Reporting Bias Assessment

The potential for reporting bias (including publication bias) was considered during the review
process. However, due to the limited number of included studies and the methodological
heterogeneity (including qualitative, cross-sectional, and mixed-methods designs), a formal

quantitative assessment of reporting bias (e.g., funnel plots or statistical tests) was not feasible.

Instead, efforts were made to minimize reporting bias through a comprehensive search strategy
across multiple databases, inclusion of reference list screening, and the application of
predefined eligibility criteria. The potential impact of reporting bias is acknowledged as a

limitation of this review.
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3. Results

A total of 11 reports representing eight unique studies were included in this review. Where
multiple reports originated from the same study, findings were synthesized at the study level to
ensure that evidence was not double-counted (see Supplementary Table S2). Although studies
published in Greek were included in the search strategy, no eligible studies in the Greek

language met the inclusion criteria.

The most frequently reported barriers were lack of training, time constraints, and limited
technological infrastructure, while key facilitators included support from national dietetic
associations, peer collaboration, and access to electronic health records. Electronic formats
were generally associated with improved documentation quality, enhanced workflow
efficiency, and greater practitioner confidence compared to manual approaches. Despite
variability in study design and setting, these findings highlight consistent themes influencing

NCP adoption across diverse healthcare contexts.

The PRISMA flow chart (Figure 3) summarizes the study selection process. A total of 11 reports
representing eight studies were included in the final analysis. Six full-text articles were
excluded after eligibility assessment. Reasons for exclusion included review article design and
lack of direct relevance to NCP/NCPT implementation. These studies reflect a range of
international settings and healthcare systems. Study designs included cross-sectional surveys,
cohort studies, qualitative focus groups, and pilot interventions. Sample sizes ranged from 12

to 6498 participants.
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Identification of studies via databases and registers ]

[ Identification of studies via other methods ]

Figure 3. PRISMA Flow Diagram.
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The included studies covered diverse regions and practice environments. Data were extracted

on country, study design, sample size, implementation format (manual vs. electronic), and key

findings. These are summarized in Table 2.

Table 2. Summary of study characteristics of the included reports.

same underlying study (Supplementary Table S2).

Study IDs indicate grouping of reports derived from the

Authors Study ID Country Study Design Sample Size NCP-Format Key Findings Quality *
Majority were aware of
NCP but lacked formal
) Manual (Excel use; o
Alkhaldy et Cross-sectional ) _ training; barriers included
tudy A Saudi Arabia - 56 dietitians some informal digital ) Medium
al. [7] (quantitative) lac of experience,
methods) .
inadequate staffing, and
protocol conflicts.
Limited full NCP
Kim and Republic ofQuestionnaire Mixed (Manual andimplementation; 21
Study B 35 hospitals Medium
Baek [8] Korea survey Computerized form) hospitals  plan  future
adoption
Lovestam et International Mostly manual;NCP used more than NCPT
Study C 10 countries 6498 dietitians < 0.001): High
al. [9] cohort (survey) NCPT less used ® 001);  stronger
implementation in
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inpatient settings; Greece

lowest awareness (50%)

Top barrier: time (39%);

Cross-sectional top  enabler:  national
Lovestam et ) ~ 5727 o o
Study C 10 countries  (validated online ) Mixed dietetic association supportHigh
al. [10] professionals .
survey) (69%);  country-specific
differences significant
65% currently use NCP;
main barriers: lack of time,
O’Sullivan, Australia, New o
] o ) training, knowledge, and
Lo andStudy D Zealand, Online survey 377 dietitians Mixed ig
EHR access; benefit to
Vivanti [11] Singapore . .
patient care statistically
supported
Knowledge barrier reduced
Vivanti, )
) ) ) ~ (p < 0.001); improved
Lewis and Cohort design218 in 2011,0nline survey using )
Study D Australia perceptions  of  NCPHigh
O’Sullivan (2011 and 2014) 205in 2014 ASK NCP )
structure, documentation
[12] . .
clarity, and care quality
Independent dietitians
Loévestam, o struggled without formal
Qualitative (focus o ) )
Bostrom andStudy E Sweden 37 dietitians Manual, semi-guided support; time pressure andMedium
groups) . .
Orrevall [13] terminology  complexity
were major issues
Training package increased
Porter, .
Mixed-methods knowledge, support, and
Devine and ) Manual vs. software )
Study F Australia (with control35 dietitians o familiarity; barriers:High
O’Sullivan and training . .
[14] group) unclear  implementation
strategy, PES difficulty
86% had not wused
Pilot study NCP/NCPT due to
O’Sullivan ] (survey, case o ) knowledge gaps; prototype )
Study G Australia 12 dietitians  Electronic prototype Medium
[15] study, pre- improved speed,
/posttest) accessibility, and
documentation clarity
99%  awareness;  key
o enablers: peer support,
Qualitative o
Vinci et al. EHR, association
Study H Switzerland  (secondary 228 dietitians Mixed High
[16] recommendations;
analysis) )
language-based differences
observed
Porter et al. Mixed-methods Online survey usingPost implementers of NCP
Study F Australia 70 dietitians High

[17]

(with control)

ASK NCP

report higher knowledge,

familiarity, confidence,
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with main barriers being
workload, time constraints.
Pre- implementers reported
lack of knowledge, training

and support as barriers.

Note: YES = criterion satisfied; NO = criterion not satisfied; NR = not reported; NA = not applicable. Quality scores (%) were

calculated as the proportion of satisfied criteria out of the total applicable items. *Quality ratings were defined as high (>75%),

moderate (50-74%), and low (<50%).

Observed differences between countries appeared to reflect variations in implementation

timelines, professional support structures, and access to technological infrastructure.

3.2. Outcomes and Key Findings Across Studies

The outcomes assessed across the included studies varied but primarily focused on

implementation patterns, barriers and facilitators, documentation quality, and practitioner-

related outcomes. A structured summary of outcomes and key findings across studies is

presented in Table 3.

Table 3. Summary of outcomes and key findings across included studies.

Study Study Design NCP Format Outcomes Assessed Key Findings

Alkhaldy et al.Cross-

~ Majority aware but lacked training;
Awareness, barriers,

_ Manual o barriers included lack of experience,
7] sectional training _
staffing, and workflow conflicts
Knowledge, o . _
. _ _ Limited implementation; knowledge
Kim and Baek [8]Survey Mixed implementation, o ) )
. gaps and training needs identified
barriers
NCP more used than NCPT; stronger
Implementation

Lovestam et al.Internation-al Mostly

~ implementation in inpatient settings;
rates, barriers,

[9] sur-vey/cohortmanual . NDA support and EHR access key
facilitators .
facilitators

Cross-

Lovestam et al. Time constraints most common barrier;
sectional Mixed Barriers, facilitators

[10] NDA support strongest facilitator
survey

O’Sullivan, Lo .
Survey Mixed
and Vivanti [11]

. ' Moderate adoption; barriers included
Adoption, barriers _ o
lack of time, training, and EHR access
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Vivanti, Lewis Knowledge,
Cohort  sur- . Improved knowledge and confidence
and O’Sullivan Mixed perceptions, ) ) ) )
vey . . over time, but time barrier persisted
[12] implementation
Lovestam, o . Time pressure, lack of support, and
Qualitative Implementation ' ' .
Bostrom and Or- Manual ‘ terminology  complexity  hindered
(focus groups) experiences _ '
revall [13] implementation
Porter, DeVineM‘ q Manual  vs.Knowledge, Training improved knowledge and
ixed-
and O’Sulli-van hod electronic confidence, confidence; implementation strategy
methods
[14] (training) implementation influenced outcomes
Usability, . .
. ' . Electronic prototype improved speed,
O’Sullivan [15] Pilotstudy  Electronic =~ documentation, o ‘ _
_ accessibility, and documentation clarity
adoption
Secondary  Electronic/Mi Implementation, High awareness; peer support and EHR
Vinci et al. [16] ] ) .
analysis xed facilitators key facilitators
Intervention ) Implementation Structured implementation improved
Porter et al. [17] Mixed AN ) )
development support familiarity but not time efficiency

NCP = Nutrition Care Process; NCPT = Nutrition Care Process Terminology; EHR = Electronic Health Records.

3.3. Comparison of Manual and Electronic NCP Implementation

Although no statistical synthesis was conducted, a narrative comparative analysis of manual

and electronic NCP implementation formats (Table 4) suggests that electronic formats were

more frequently associated with favorable outcomes. These included improved documentation

practices, enhanced workflow efficiency, and greater practitioner confidence.

In contrast, manual approaches were commonly described as more time-consuming and less

structured, which may contribute to lower levels of adoption. However, these observations are

primarily based on non-comparative and self-reported data and should therefore be interpreted

with caution.

Both formats were influenced by similar barriers, including limited training and time

constraints, while facilitators such as peer support and institutional endorsement were

consistently identified as important for implementation.
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Overall, the findings indicate that digital integration may support improved usability and
consistency; however, successful adoption of the NCP appears to depend on a combination of

technological infrastructure, organizational support, and contextual factors.

Table 4. Comparison of manual versus electronic NCP implementation across included studies.

Outcome Manual Format Electronic Format Evidence Summary
Implement Lower adoption;Higher adoption whenHigher adoption of electronic formats may be
ation rate inconsistent use integrated into EHRs supported by integration within existing clinical

systems, reducing duplication of work and

facilitating routine use

Time Often perceived as time-Improved efficiency,Electronic formats may enhance efficiency
efficiency consuming though initialthrough structured templates and automated
adaptation required = documentation processes, although initial

training and adaptation are required

Documenta Variable, less structuredMore standardized,Digital systems support standardized

tion quality complete, and legible documentation through predefined fields,
embedded terminology (NCPT), and improved
legibility

Practitione Lower confidence duelncreased confidenceStructured interfaces, decision-support features,
r to complexity and lackwith structured digitaland guided workflows may enhance practitioner

confidence of support tools confidence and reduce uncertainty

Training High  reliance onFacilitated throughElectronic systems may reduce reliance on
requiremenindividual  knowledgestructured systems andindividual expertise by embedding guidance and
ts and experience digital tools standardized processes, although training

remains necessary

Workflow Often perceived asBetter integrationIntegration within EHR systems may support

integration disruptive within clinicalsmoother workflow alignment and reduce
workflows whenfragmentation of documentation processes
embedded in EHRs

Barriers Time constraints, lacklInitial technicalBoth formats are affected by common barriers;

of training, terminologychallenges, access tohowever, electronic formats introduce additional

complexity systems technical and system-related challenges
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Facilitators Peer support,EHR access, structuredElectronic systems may enhance existing
institutional templates, NDAfacilitators by providing structural support,
encouragement support although organizational and professional factors

remain critical

NCP = Nutrition Care Process; NCPT = Nutrition Care Process Terminology; EHR = Electronic Health Records; NDA =

Nutrition and Dietetics Association.

3.4. Quality Assessment of Included Studies

Quantitative observational studies were appraised using the NIH Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies. Based on predefined criteria, studies were
categorized as high, moderate, or low quality. Overall, most quantitative studies were rated as
moderate to high quality, with common limitations including small sample sizes and lack of

blinding. The results of the quantitative quality assessment are presented in Table 5.

Qualitative studies were appraised using the Critical Appraisal Skills Programme (CASP)
checklist. These studies generally demonstrated moderate to high methodological rigor;
however, common limitations included limited reporting of researcher reflexivity and

insufficient detail regarding data analysis procedures.

Table 5. Quality assessment of quantitative observational studies (NIH Tool).

Total Quality Score
Authors (Ref) YES NO NR NA Quality Rating

Applicable (%)
Alkhaldy et al. [7] 7 6 1 0 14 50.0 Moderate
Kim and Baek [8] 8 5 1 0 14 57.1 Moderate
Lovestam , Steiber, et al. [9] 12 2 0 0 14 85.7 High
Lovestam, Vivanti et al. [10] 8 5 1 0 14 57.1 Moderate
O’Sullivan, Lo and Vivanti [11] 8 4 2 0 14 57.1 Moderate
Vivanti, Lewis and O’Sullivan )

0 1 13 76.9 High

[12]
O’Sullivan [15] 7 4 1 0 12 58.3 Moderate
Porter et al. [17] 9 4 1 0 14 64.3 Moderate

Note: YES = criterion satisfied; NO = criterion not satisfied; NR = not reported; NA = not applicable. Total applicable refers

to the number of criteria relevant to each study. Quality scores (%) were calculated as the proportion of satisfied criteria out of
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the total applicable items. Studies were categorized as high (>75%), moderate (50-74%), or low (<50%) quality based on these

scores. The NIH Quality Assessment Tool was applied only to quantitative observational studies.

Overall, the included studies presented a moderate risk of bias. Common methodological
concerns included lack of sample size justification, absence of blinding, and limited adjustment
for potential confounding variables. In addition, several studies did not clearly report handling
of missing data or other potential sources of bias. These limitations were more pronounced in
lower-rated studies, whereas higher-quality studies demonstrated more robust methodological

approaches.
3.5. Narrative Synthesis of Key Findings

Given the methodological heterogeneity of the included studies, a narrative synthesis approach
was employed without statistical pooling. Findings were summarized descriptively across
studies, and reported statistical significance was interpreted within the context of individual

studies, without direct cross-study comparison.

Across the included studies, several recurring enablers of NCP implementation were identified.
These included support from national dietetic associations, access to electronic health records

(EHRs), and the availability of peer support or structured mentorship programs.

Commonly reported barriers included lack of formal training or education, time constraints, and

limited technological infrastructure.

These findings are summarized in Figure 1. Frequencies represent the number of studies

reporting each barrier or facilitator, with each study contributing once to the analysis.
3.6. Multinational Implementation Studies

Lovestam et al. [9] assessed the level of implementation of NCP and NCPT across 10 countries
(Australia, Canada, Greece, Switzerland, Ireland, Denmark, New Zealand, the United States,
Sweden, and Norway). An online, validated survey was distributed to dietitians across
participating countries, where the NCP/ NCPT had been introduced at different timelines,
between 2009 and 2014. The survey was composed of four modules, each of which was
statistically analyzed independently. Only Module 1 (demographic characteristics, n = 6459)
and Module 2 (NCP/NCPT implementation, n = 5255) were discussed in said publication.
Sample characteristics differed because of the multinational concept of the study. Differences
include sample size variability and the NCP/NCPT implementation strategy applied per
country. Participants who reported to be unaware of the NCP were directed to the end of the
study and recorded as never using nor planning to use the NCP/NCPT. Although Greece was
part of the study, they had not implemented the NCP/NCPT at that time and still have not as of
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this writing [18]. Thus, questions related to aspects from Module 3 have been removed from

the version of the questionnaire distributed to participants from Greece.

Overall, the NCP was implemented either more frequently or for longer periods than the NCPT
(p <0.001). The NCP and NCPT were significantly more likely to be implemented in inpatient
settings (81% and 61%, respectively) and in public health settings (54% and 28%, respectively)
(p <0.0001).

Module 3 (factors influencing NCP implementation, n = 5727) was published as part of a
secondary analysis investigating the attitudes, barriers and enablers related to NCP across the
10 countries [10]. A National Dietetic Association (NDA) recommendation was identified as
the strongest enabler (69%), followed by peer support (63%) and the availability of electronic
health records (EHR) (55%). The magnitude of an NDA recommendation demonstrated
significant variation across the participating nations. While 73% of the US participants cited it
as determinant, only 44% of the Norwegian dietitians did, suggesting that the preparedness and
infrastructural capacity of the NDA to support such directives are crucial for effective
implementation. Dietitians in Greece were not asked about the current recommendations by the
NDA or about the lack of training and education relating to the NCP. Overall, the time to
implement the NCP was reported as the strongest barrier (39%), followed by inadequate
training and knowledge (32%). Variability was observed in the perception of the time-intensive
nature of the NCP and its training demands, with 85% and 77% of Norwegian participants,
respectively, citing these issues, compared with only 49% and 16% of Australian and New

Zealand participants, respectively.

Data collected from Module 3 of the original study by Lovestam et al. [17], were re-analyzed
by Vinci et al. [16], isolating the German and French speaking dietitians in Switzerland. The
sample size was reduced to 228 dietitians, representing the 19% of the dietitians in the country
in 2012 (n = 144 German, n = 84 French speaking). Awareness of the NCP/NCPT was almost
universal (99%) with frequent use of the two tools by the majority (72%). Peer support and
NDA influence were the strongest enablers for NCP/NCPT implementation for both groups.
Barriers were similar across both groups, such as time constraints, insufficient knowledge or
training, EHR and financial limitations and more. Like previous results, NDA influence varied
between German and French speakers (89% vs. 77%; p < 0.05). Other factors with significant
variation between the two groups included access to EHR (81% German vs. 44% French
speakers; p < 0.001) and workplace NCP use enforcement (75% German vs. 53% French
speakers; p < 0.05).
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There was significant variation in the rate of implementation between each NCP and NCPT
step (p < 0.001 for each). Country of residence was a significant factor for NCP and NCPT
implementation. With the United States as a reference country, all countries excluding
Australia, reported a significantly lower level of implementation (New Zealand p < 0.001;
Canada, Switzerland, Denmark, Sweden, Norway, Ireland and Greece p < 0.0001). These
differences likely reflect the chronological order and methods through which NCP/NCPT were
introduced, with the US adopting the tools in 2003 and Australia in 2009, whereas Greece has
not yet implemented them as of this writing [11,18]. Level of education did not have a
significant impact on implementation (p = 0.253). Each additional year since completing the
dietetic training was associated with a decrease in the implementation rate (p = 0.0001).
Dietitians working with inpatients, outpatients, in teaching-academic areas and in managerial
positions had the highest implementation scores (p < 0.0001), compared to those working in
the community, research, or not currently working as dietitians. Lower associations between
practice settings and implementation rates were seen in consultation and business practice (p =
0.007), foodservice (p = 0.004), and other (p = 0.001), with the lowest from dietitians working
in public health (p <0.0001).

A key limitation of the original study, and consequently of its secondary analyses, is that the
United States contributed the largest proportion of the sample, which may have skewed the
statistical findings. Additionally, only half of the dietitians in Greece were aware of the
NCP/NCPT, potentially biasing the results. Future studies should consider more carefully
selected samples, considering awareness of the NCP/NCPT as part of the inclusion criteria to

enhance comparability across countries and improve generalizability.
3.7. National-Level Insights: Sweden, Australia and New Zealand

Vivanti, Lewis and O’Sullivan [12] assessed the knowledge about and trends around NCPT,
focusing on enabling or disenabling factors and related implementation. The study took place
in Australia in two phases (n =218 in 2011 and n = 205 in 2014) and included members of the
national association. The participants were asked to complete a validated survey. The time-
intensive nature of NCP/NCPT was the strongest disabling factor for both surveying years (p =
0.84, 40% in 2011 and 41% in 2014). Although there was a significantly higher level of
NCP/NCPT knowledge (mean p < 0.0175) and improved familiarity with and confidence in
using the NCP in 2014 (p < 0.001) compared to 2011, the time barrier persisted.

Paradoxically, although participants in 2014 acknowledge the advantages supporting the NCP
use (improved interdisciplinary communication, patient care and critical thinking (p < 0.001))

a higher proportion of participants, compared to 2011, still do not see clear benefits in its use.
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Despite the accepted benefits of NCP, there seems to be a potential disconnect between
theoretical advantages and practical experience since its time-expensive process leads to

implementation resistance (p = 0.002).

O’Sullivan, Lo and Vivanti [11], evaluated knowledge, familiarity and concerns related to
NCPT as influencing factors for its implementation in the Asia-Pacific region, using the
validated ASK NCP survey. The study was multinational including 377 dietitians, contributing
to varying percentages of registered dietitians per locale (n = 209, 5% of registered
professionals from Australia, n = 4, 7% of registered professionals from New Zealand, n = 51,
55% of registered professionals from Singapore, and n = 4 from Philippines, Indian and USA
combined). Across the countries, 81.7% of the participants consider the NCP applicable to their
practice, but only 65.1% currently use it. The NCP and IDNT is perceived as a useful tool for
improving patient care (55%) but as inconvenient to implement (19.6%). Lack of training and
support, and insufficient time, were the most reported reasons for resisting implementation of

the NCP, each cited by 25.5% of respondents, followed by lack of knowledge (23.8%).

A secondary analysis of seven semi structured audiotaped focus groups (—n = 3—8 per group)
was conducted by Lovestam, Bostrom and Orrevall [13], to document the experiences and
factors related to NCP/NCPT implementation of 37 dietitians, across 13 workplaces in Sweden.
The participants were familiar with the NCP/NCPT, with at least one year of practicing
experience. For the illustration of the results, the dietitians were categorized into three cases,
based on the workforce size (i.e., Case A for small hospitals, Case B for large hospitals, Case
C for solitary dietitians). Findings are documented as testimonial data rather than analytical
conclusions derived from numerical data. The findings focused on assessing how the
implementation strategy and support around it; peer support and group acclimatization;
availability and structure of HER; and evaluation objectives influence the NCP/NCPT

implementation.

Case A introduced the NCP/NCPT after the manager’s recommendation. The dietetics team
saw the adaptation of NCP/NCPT as something innovative and interesting, that aligned with
the diagnostic classification codes that they were already using for their EHR. Their interest to
work on something new, made them oversee the difficult and time-consuming nature of NCP.
Soon, the department developed their own guide with examples of problem-etiology-signs and
symptoms (PES). In addition, the EHR system was formatted to include PES statements, and
dietitians recommended the addition of preformatted sentences or drop-down lists. The
evaluation objective for dietitians in Case A was to form a PES statement for every new patient.
The goal was for 80% of those notes to include a PES statement. Peer support facilitated the

acclimatization of NCP use and encouraged frequent discussions related to NCP.
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Implementation of NCP/NCPT in Case B was also recommended by the manager. Dietitians
that had been previously formally informed about NCP/NCPT, were designated as team leaders,
leading frequent discussion meetings on NCP related topics. The evaluation goal was to write
a PES statement for every new patient. Initially the NCP/NCPT was considered by many as
complicated and unfit to their practice. Resistance to its implementation remained by some, as
they continued to find it complex, time-intensive and ineffectual, regardless of the peer support
from the leader team. At some point the discussion groups discontinued due to workforce
changes that led to reduced implementation. However, during the same time, the EHR system
was updated to include drop-down lists of PES statements, which made the implementation

process easier and felt natural to their workflow.

The solitary dietitian represented in Case C, thought of implementing the NCP/NCPT herself,
after attending some educational courses. She or her manager did not set an evaluation
objective. However, for unspecified reasons she was never able to reach implementation stage.
The EHR system used at her facility could not be updated to incorporate NCP related
terminology. The lack of peer support, technological infrastructure and easily accessible
resources made her resist the idea of implementing NCP/NCPT, as it was much faster for her

to keep up with her usual handwriting notes [13].

For Cases A and B, the evaluation monitoring was discontinued for different reasons, therefore
its contribution to NCP/NCPT implementation is not well understood by these findings.
Incorporation of PES statements as pre-formulated sentences into the EHR for Cases A and B
was a stronger facilitator compared to peer support. However, in Case C where EHR could not

accommodate such pre-formulated statements, peer support could have been a strong facilitator.

A cross-sectional comparative study by Porter and Devine [17] surveyed 70 dietitians from five
purposively selected hospitals, using the validated ASK NCP online survey. Two of those
hospitals with at least one year of informal NCP implementation (“post-implementers”) and
three without prior implementation (“pre-implementers”). No inclusion criteria applied. The
survey included multiple-choice, Likert-scale, and open-ended items assessing knowledge,
familiarity, confidence, support, value, barriers, training, and education related to NCP and

NCPT.

Statistically, post-implementers had significantly higher knowledge scores (p < 0.05), greater
familiarity with NCP (p < 0.01), greater confidence to implement (p < 0.01), and greater
perceived support for using NCP (p < 0.001) than pre-implementers. Overall, 96% of
participants agreed that NCP/NCPT were applicable to practice, 93% valued NCP, 88% valued
NCPT, 75% believed NCP/NCPT would improve patient care, and 74% felt they needed to
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change their practice. Among pre-implementers, 55% felt prepared to commence
implementation, but 48% reported that implementation would be difficult or very difficult. Pre-
implementers also reported significantly less training on NCP (p < 0.001), although 97%
indicated that further training and support would increase their confidence to implement NCP.
There was no significant difference between groups regarding general concerns about

implementation.

Barrier profiles differed between groups. Pre-implementers most commonly identified lack of
knowledge (n = 25), lack of training and support (n = 24), limited resources (n = 17), time
constraints (n = 17), concerns about decreased productivity (n = 16), and difficulty formulating
PES statements (n = 14). Post-implementers also reported time constraints (n = 4), as well as
busy workloads and part-time work status as barriers; PES statements remained challenging in
some contexts (n = 3). Qualitative themes highlighted that successful implementation depended
on allocated time for practice and regular tutorials (n = 8), leadership and support from
managers and local NCP leaders (n = 6), and professional motivation through understanding
the benefits of change (n = 5). The findings were subsequently used to justify development of

an implementation package guided by Kotter’s eight-stage change model.

The previous study informed the development of an implementation package, which was later
evaluated in the study by Porter, Devine and O’Sullivan [14]. They recruited a control group/
hospital (n =11) and two test groups/ hospitals (n = 24). Three dietitians from each group were
assigned as team leaders to coordinate and support the NCP/NCPT implementation. Both
groups were asked to complete a validated survey pre (n = 35 total; n = 24 test groups; n =11
control group) and post (n = 23 total; n = 14 test groups; n = 9 control group) NCP
implementation, to collect information on knowledge, attitudes, and facilitating factors relating
to NCP/NCPT. In addition, focus groups were conducted for the test sites after NCP
implementation (n = 11 total, from both test groups). The dietitians from the control hospital
were free to choose their implementation strategy. The dietitians from the test group received
an eight-stage implementation strategy that was expected to conclude in 5 months (only seven
stages were evaluated in the results). Pre- and post-implementation comparisons between the
groups were insignificant for knowledge (p = 0.277) and familiarity (p = 0.804), while
significantly higher for within the test groups (knowledge p < 0.01 and familiarity p = 0.025).
Post implementation confidence between the groups was insignificant (p = 0.305), while a
significant increase in confidence score, post- implementation, was observed within the test
group (p = 0.011). Additionally, the test group was significantly more confident in using the
NCPT in their practice (p = 0.026), they were significantly more likely to make a correct
nutrition diagnosis (p = 0.034) and develop an appropriate PES statement (p = 0.034). Post-
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implementation perceptions within the control group, related to the applicability or value of the
NCP/NCPT in their clinical practice, were significantly worse (p = 0.046). The time needed to
complete the NCP/NCPT was similar between (p = 0.324) and within pre- and post-

implementation group comparisons (test group p = 0.564; control group p = 0.317).

Overall, these findings suggest that exposure to NCP implementation is a stronger predictor of
knowledge and confidence than the specific method used to introduce it. They also indicate that
while the time allocated for adaptation may support confidence and familiarity, it does not

necessarily improve the time it takes to complete the process.
3.8. Case Studies in Asia and the Middle East

A study conducted by Kim and Baek [8], recruited 35 clinical nutrition managers of Korean
general tertiary (n = 24) and secondary (n = 11) care hospitals. Nine of those managers were
from hospitals that were already implementing the NCP, while n = 26 from hospitals without
prior implementation. Overall, 91.4% (n = 32; 100%/n = 9 from hospitals implementing,
88.5%/n = 23 from hospitals not implementing) were aware of the NCP/IDNT. While overall
96.9% (n = 31) received some sort of education/training about NCP/NCPT, their self-reported
knowledge on the NCP varied (hospitals implementing/not implementing respectively: n = 1/n
=0 “very well”, n=5/n =3 “well”, n = 2/n = 12 “s0-s0”, n = 1/n = 8 “poor”). Similar trends
were observed for the NCPT knowledge (hospitals implementing / not implementing
respectively: n = 1/n = 0 “very well”, n =4/n =1 “well”, n = 3/n = § “so0-s0”, n = 0/n = 14
“poor”’; n=0/n=1 “very poor”). The lack of knowledge is perceived as a restraining factor for
NCP implementation for 66.7% (n = 6) of the dietitians from hospitals implementing it and as
a factor to avoid implementation for 53.8% (n = 14) of the dietitians from hospitals not

implementing it.

The NCP was described as time-intensive by 66.7% (n = 6) of the participants from hospitals
implementing the NCP, mainly because of the changes they had to make to accommodate its
implementation. Similar findings were observed from the participants from hospitals not
currently implementing it, with 69.2% (n = 18) considering its introduction as challenging due
to constraints relating to time and human resources. Benefits observed among hospital dietitians
implementing the NCP included less difficulty in the decision-making process for forming a
nutrition therapy plan (88.9%; n = 8), improved quality of nutrition therapy (77.8%; n = 7),
more consistent performance among colleagues (55.6%, n = 5), and improved team

communication (44.4%, n = 4).

A study by Alkhaldy et al. [7] included 56 dietitians across six hospitals in Jeddah, Saudi

Arabia. The study had a cross-sectional design and included the questionnaire that was
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developed by Kim and Baek [8], with some modifications. All but one dietitian were aware of
NCP. Despite the low percentage that reported to have received training on how to use the NCP
(26.8%), 35.3% (n = 18) and 25.5% (n = 13) of them consider themselves to be excellent or
very good users of NCP respectively, and just two to be fair users. Five dietitians were not users
of the NCP. A small workforce size was the strongest barrier for NCP use (40.9%, n=9). Other
barriers were the lack of experience and knowledge (36.4%, n = 8) and the interference of NCP
implementation with their usual workflow (22.7%, n = 5). Participants did not find the NCP to

be time-consuming or difficult to complete.
3.9. Institutional and Prototype Evaluation

O’Sullivan [15] created an electronic prototype using the NCP format and its relative steps,
with the addition of a section called “client history”. The prototype incorporated preformatted
diagnoses and intervention dialogs, to choose from as appropriate. The “monitor and
evaluation” step of the NCP was not tested in the pilot study due to budget constraints. The
study included different methods of assessment such as questionnaires, pre- and post-statistical
analysis (n = 12) and an audio-recorded focus group (n = 7) that incorporated a case study.
Some of the benefits of using the NCPT, as identified by the twelve participants, were the
standardization across health record notes (83%) and the systematic approach between the
dietitians (75%). On the other hand, 86% of the participants identified the lack of education and
training as the strongest barrier for using NCP/IDNT, followed by the time-intensive nature of

the tool (14%).

When the prototype electronic health record form was adopted, confidence in using the NCP
increased by 17%. Participants consistently preferred the electronic IDNT over the paper
version due to its ease of use, retrospective accessibility integration with electronic health
records and time efficacy. Initial barriers such as access to a computer, early-stage adjustment
and security concerns were considered manageable, especially when GDPR requirements were
enforced. The prototype was also considered appropriate as a training tool, with 50% of the
participants reporting that it reduces training time through step-by-step menus and facilitates
critical thinking. Overall, 65% of the participants are more likely to adopt the electronic IDNT,

while 35% felt it did not make any difference and 8% believed it could reduce adoption.
3.10. Regional Patterns of NCP Format

An overview of manual versus software-based NCP use across regions is presented in Figure
2. Data are summarized at the study level, with studies categorized according to their primary

reported implementation context.
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Electronic formats were more frequently reported in studies conducted in countries such as the
United States and Australia, whereas manual documentation was more commonly described in
studies from Republic of Korea and Saudi Arabia. These observations suggest potential regional

variation in NCP implementation approaches.

However, these findings are based on a limited number of heterogeneous, predominantly
observational studies and should be interpreted with caution. Differences may be influenced by
factors such as infrastructure, digital readiness, and health system characteristics, although

these were not consistently assessed across studies.

Based on the consistency, frequency, and methodological quality of the included studies, the
strength of evidence for key findings was qualitatively assessed. Strong evidence was identified
for barriers such as lack of training and time constraints, as well as facilitators including support
from national dietetic associations and access to electronic health records, which were
consistently reported across multiple studies. Moderate evidence supported the role of peer
collaboration and technological infrastructure, with some variability across settings. In contrast,
evidence regarding the impact of NCP implementation on patient outcomes was limited and

indirect, and therefore considered weak.
4. Discussion

Environmental limitations, including insufficient training and technological infrastructure
constraints, were frequently reported as barriers to NCP implementation across settings.
Conversely, support from national dietetic associations, peer collaboration, and access to

electronic health records (EHRs) were commonly identified as key facilitators.

In studies where EHR systems were available and adaptable to incorporate the NCP,
implementation was more frequently reported and was often described as being associated with
improved documentation practices, increased practitioner confidence, and enhanced workflow
efficiency. However, these findings are based primarily on observational and self-reported data
and should be interpreted with caution. In contrast, manual or paper-based use of the

NCP/NCPT was commonly described as complex and time-consuming.

Figure 1a,b summarize the most frequently reported barriers and facilitators across the included
studies, based on study-level aggregation. While similar factors were reported across different
geographic contexts, the limited number and heterogeneity of studies restrict the ability to draw

definitive conclusions regarding their relative importance.

Regional variation in NCP format use was also observed. Studies from the United States and

Australia more frequently reported the use of software-based formats, whereas studies from
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Republic of Korea and Saudi Arabia more commonly described reliance on manual
documentation (Figure 2). These observations suggest potential contextual differences in
implementation; however, they should be interpreted cautiously, as underlying factors such as
infrastructure, digital readiness, and health system characteristics were not consistently

assessed across studies.

The synthesis of outcomes across included studies (Table 3) highlights recurring patterns in the
implementation of the Nutrition Care Process (NCP) across diverse settings. Barriers such as
lack of training, time constraints, and limited technological infrastructure were frequently
reported, suggesting that implementation challenges may be influenced by common systemic
factors. Similarly, facilitators including support from national dietetic associations, peer
collaboration, and access to electronic health records were commonly identified, underscoring

the potential role of organizational and professional support structures.

Despite variability in study design and geographical context, similar findings were reported
across multiple studies. However, given the predominance of observational and qualitative
designs, these findings should be interpreted cautiously and are indicative of associations rather

than causal relationships.

The comparison between manual and electronic NCP implementation formats (Table 4)
provides further insight into potential influences on clinical practice. Electronic formats were
frequently described as supporting improved documentation practices, workflow efficiency,
and practitioner confidence, often attributed to structured templates and integration within
electronic health record systems. In contrast, manual approaches were commonly reported as

more time-intensive and less standardized.

However, these observations are largely based on non-comparative and self-reported data. Both
formats were affected by similar barriers, including limited training and time constraints,
suggesting that implementation is influenced by multiple contextual factors beyond format
alone. While electronic formats may offer practical advantages, the current evidence remains
limited and indirect, and does not support definitive conclusions regarding their superiority or

impact on patient-level outcomes.

Differences observed across countries suggest that NCP implementation is strongly influenced
by contextual factors, including the timing of adoption, availability of technological
infrastructure, and the level of support from national dietetic associations. Countries with earlier
adoption and stronger institutional support, such as the United States and Australia,
demonstrated higher levels of implementation and integration of electronic formats. In contrast,

lower adoption rates in other regions may reflect limited training opportunities, resource
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constraints, or lack of formal implementation strategies. These findings highlight the
importance of context-specific approaches to NCP implementation rather than a uniform global

strategy.

Given the scarcity of directly comparable studies in the nutrition and dietetics field, evidence
from adjacent healthcare professions, particularly nursing, was consulted for triangulation. For
example, a documentation audit study by Wang et al. [19] in the nursing context found that
electronic documentation formats resulted in significantly higher completeness and
comprehensiveness than paper-based formats. While causality could not be established, the
structured design of electronic templates appeared to enhance both the depth and reliability of
recorded data (score: 4/4 vs. 3.52/4, p < 0.01). Notably, nurses documented more frequently
using the electronic format, which facilitated improved care planning. In contrast, dietitians
often work independently, and their documentation, though critical, may not be as operationally

mandatory as in nursing shifts, potentially contributing to underutilization.

Previous studies in nursing have demonstrated higher levels of compliance with standardized
documentation systems, often attributed to their integration within routine clinical workflows.
For example, a randomized clinical trial by Ammenwerth et al. [20] showed that computer-
based nursing documentation significantly improved the legibility, completeness, and overall
quality of care plans, despite a slight increase in time required due to greater documentation

detail.

In contrast, dietetic practice may involve more variability in documentation requirements and
less structured integration within healthcare systems. Unlike nursing, where documentation is
often mandatory and embedded within routine workflows, the Nutrition Care Process (NCP)
may not be consistently enforced or supported at a system level. This difference in operational

context may contribute to lower and more variable adoption of the NCP across settings.

Together, these findings suggest that while electronic documentation systems may support
improved quality and consistency, successful implementation of the NCP likely depends not
only on technological solutions but also on stronger institutional mandates and integration into

routine clinical workflows.

A more recent investigation by Tomasi et al. [21] evaluated the electronic and manual formats
of the Bedside Paediatric Early Warning System (BedsidePEWS). In simulations, the electronic
format led to 15.7% fewer scoring errors and improved decision-making accuracy compared to

paper-based tools (p < 0.005).
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Moreover, Snowdon et al. [22] compared the traditional and electronic Montreal Cognitive
Assessment (MoCA vs. eMoCA) in a self-administered setting. While the electronic format
required more time to complete (likely due to guided, audio-assisted delivery), it improved test
completion and reduced errors due to skipped items—highlighting the role of digital design in

enhancing data quality and patient experience.
4.1. Strengths and Limitations of the Included Studies

The methodological quality of the included studies was generally moderate, with only a small
number meeting criteria for high-quality ratings. Common limitations included a lack of sample
size justification, absence of blinding in outcome assessment, and insufficient adjustment for
potential confounding variables. In several studies, the handling of missing data and other

potential sources of bias were not clearly reported.

This review is also subject to several limitations. The restriction to studies published in English
and Greek may have introduced language bias. Although the search strategy included Greek-
language publications, no eligible studies were identified, which may indicate limited published
evidence in this context or potential publication bias. Additionally, the inclusion of
heterogeneous study designs, populations, and outcome measures limited the feasibility of
conducting a quantitative synthesis or meta-analysis. Variability in study objectives—
particularly differences between studies focusing on implementation processes versus format

comparisons—may have further affected the consistency and comparability of findings.

The overall risk of bias within the included studies may have influenced the strength and
reliability of the conclusions, as the predominance of observational and qualitative designs
restricts the ability to establish causal relationships. Accordingly, the findings should be
interpreted with caution, particularly where evidence is derived from lower-quality studies.
Nevertheless, the consistency of key findings across studies of varying methodological quality

provides some support for the robustness of the identified barriers and facilitators.

In addition, the possibility of reporting bias cannot be excluded, as no formal assessment (e.g.,
funnel plot analysis) was conducted due to the heterogeneity and limited number of included
studies. Furthermore, the absence of a formal GRADE assessment may limit the interpretability
of the certainty of evidence; however, a structured qualitative approach was applied to provide

an overall indication of evidence strength.

4.2. Implications for Practice and Policy
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The findings of this review highlight the need for tailored strategies to support NCP
implementation in various healthcare contexts. Interventions should focus on training and

education, especially in regions where formal NCP instruction is lacking.

Integrating NCP/NCPT into existing electronic health record systems (EHRs) appears to be a
highly effective enabler. Therefore, healthcare administrators and national dietetic associations

(NDASs) should prioritize funding and policy development to facilitate digital integration.

Additionally, promoting peer support models and standardized implementation frameworks
may enhance uptake, especially in resource-limited settings or where individual dietitians work

in isolation.
4.3. Recommendations for Future Research

Future research should explore the longitudinal impact of NCP/NCPT implementation on
patient-related outcomes, beyond implementation metrics such as documentation quality or

practitioner satisfaction.

There is a need for high-quality interventional studies, including randomized controlled trials
(RCTs) and controlled before—after studies, to evaluate the effectiveness of NCP training

programs, electronic health record (EHR) integration, and policy-level interventions.

Further research is also required in underrepresented regions, including Eastern Europe, the
Middle East, and parts of Asia and Africa, to better understand context-specific barriers and

facilitators within diverse healthcare systems.
5. Conclusions

This systematic review highlights the potential value of standardized clinical frameworks, such
as the Nutrition Care Process (NCP) and Nutrition Care Process Terminology (NCPT), in
supporting consistency and structure in dietetic practice. The findings suggest that
implementation of these tools may contribute to improved documentation practices and more
standardized approaches to patient care; however, the strength of this evidence is limited by the

predominantly observational and heterogeneous nature of the included studies.

Across diverse healthcare settings, electronic integration of the NCP within electronic health
records (EHRs) was frequently reported as a facilitating factor for implementation, particularly
when combined with institutional support and professional training. Conversely, manual or
paper-based approaches were often described as more challenging to implement. However,
these observations are largely based on non-comparative and self-reported data, and should

therefore be interpreted with caution.
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Overall, the evidence indicates that digital formats may offer practical advantages in supporting
NCP adoption, but the current literature remains limited, context-dependent, and lacks robust
comparative and patient-level outcome data. As such, definitive conclusions regarding the

superiority of electronic over manual formats cannot be drawn.

Future efforts should focus on strengthening the evidence base through well-designed
comparative and implementation studies, as well as on developing context-sensitive strategies,

including training, institutional support, and appropriate digital infrastructure.

In conclusion, while this review provides a global overview of barriers and facilitators to NCP
implementation, further high-quality research is required to better understand how different

implementation approaches influence clinical practice and patient outcomes.
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NDA National dietetic association

NIH National heart, lung, and blood institute

PES Problem, etiology, signs and symptoms

PICOS Participants, interventions, comparison, outcomes, study design
PRISMA Preferred reporting items for systematic reviews and meta-analyses
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Abstract

Background:

Standardised documentation frameworks such as the Nutrition Care Process (NCP) and the
Process for Nutrition and Dietetic Practice (PNDP) aim to improve consistency of clinical
reasoning, transparency of decision-making, and patient-centred care in dietetics. However,
implementation remains inconsistent and is often limited by time constraints, insufficient

applied training, and inadequate integration within digital health systems.

Methods:

A sequential three-phase mixed-methods design was employed to develop and validate a Greek
electronic PNDP tool (e-PNDP) for routine dietetic practice in Cyprus. In Phase 1, an
exploratory national web-based survey was conducted among nutrition and dietetic
professionals (n = 63) to examine awareness, implementation patterns, and perceived barriers
related to structured documentation. In Phase 2, the electronic PNDP tool was developed based

on these findings and aligned with the PNDP framework. In Phase 3, the tool underwent expert
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content validation and usability evaluation by a purposive multidisciplinary panel (n = 7). Panel
members rated relevance, clarity, and simplicity using a 5-point Likert scale, and item-level and

scale-level content validity indices (I-CVI and S-CVI) were calculated.

Results:

Survey findings demonstrated high awareness of structured documentation frameworks but
variability in sustained implementation, with time burden and challenges in nutrition diagnosis
formulation identified as key barriers. Expert evaluation indicated strong content validity across
tool modules (I-CVI range: 0.86—1.00; S-CVI/Ave = 0.92) and consistently high usability
ratings for relevance, clarity, and simplicity. Qualitative feedback suggested minor refinements
related to wording clarity, interface presentation, and inclusion of selected clinical fields,

without requiring structural modifications to the PNDP framework.

Conclusions:

The electronic PNDP tool (e-PNDP) demonstrated strong content validity and usability,
supporting its feasibility as a structured documentation solution within the Cypriot healthcare
context. Integration within existing digital workflows and targeted training—particularly in
nutrition diagnosis formulation—may enhance sustainable implementation and contribute to

improved transparency and standardisation of dietetic documentation.

Keywords: Nutrition Care Process; Process for Nutrition and Dietetic Practice; dietetic

documentation; electronic health records; digital health
Introduction

Standardised frameworks are central to delivering consistent, patient-centred nutrition care and
to making clinical reasoning visible through clear and systematic documentation. Such
frameworks exist within the field of nutrition and dietetics, most notably the Nutrition Care
Process (NCP) and its derivative counterpart, the Process for Nutrition and Dietetic Practice
(PNDP). These frameworks comprise structured stages—assessment, diagnosis, intervention,
and monitoring and evaluation—which support evidence-based practice and accountable
clinical decision-making (1,2). Both are embedded within international professional standards

(3-5).

While the NCP and PNDP provide structured models for clinical reasoning and care delivery,
documentation represents only one component of these frameworks, serving as the mechanism
through which clinical decisions are recorded and communicated. However, implementation
remains uneven across settings and countries, with persistent barriers including time constraints,

limited applied training, variable professional support, and insufficient integration within digital
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health systems (6,7). Across international dietetic contexts, these barriers are frequently
associated with manual documentation formats, whereas electronic implementation—
particularly integration into electronic health records (EHRs)—has been consistently linked to
improved adoption (6,8,9). Specifically, the use of predefined templates, guided diagnostic
structures such as PES statements, and standardised terminology within EHRs has been
associated with improved documentation clarity, workflow efficiency, auditability, and

practitioner confidence.

A critical component of structured documentation is the use of standardised language (SL),
which underpins consistency, comparability, and clarity in clinical communication. Despite its
recognised importance, SL adoption remains variable and is often insufficiently integrated into

routine practice.

Beyond structural and technological barriers, implementation of structured documentation
frameworks is influenced by a broader range of factors, including practitioner attitudes,
behavioural capability, organisational culture, and institutional support. Evidence from
implementation science highlights that successful adoption depends not only on tool availability
but also on motivation, perceived usefulness, workflow integration, and the presence of
supportive training environments. Additionally, interprofessional dynamics and system-level
priorities may further influence the extent to which structured documentation is consistently

applied in clinical practice.(9).

Within the Cypriot healthcare context, these challenges are compounded by the absence of
locally developed and validated electronic tools aligned specifically with the PNDP framework.
Although electronic record-keeping platforms exist in both public and private sectors,
documentation typically relies on unrestricted free-text entry without predefined PNDP
structure. This contributes to variability in practice, reduced comparability across practitioners,
and limited capacity for systematic monitoring of documentation quality or care outcomes (10).
In this context, the developed tool was designed to be compatible with general clinical
documentation requirements within the GHS framework, thereby supporting potential

integration into existing healthcare systems.

The organisation of nutrition and dietetic services in Cyprus spans both the public and private
healthcare sectors. Within the public system, services are primarily delivered through the
General Health System (GHS), which provides universal coverage and includes dietetic services
across primary care, outpatient clinics, and hospital settings. However, a substantial proportion
of dietitians also operate in private practice, often independently or within multidisciplinary

clinics.
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Documentation practices vary across settings, with limited standardisation and frequent reliance
on unstructured or semi-structured formats. While electronic health record systems are
implemented within the GHS, these do not currently incorporate structured PNDP-aligned
templates. In private practice, documentation is often maintained using standalone digital tools
or paper-based records. To date, no unified legal or regulatory framework mandates a

standardised structure for dietetic documentation, further contributing to variability in practice.

These patterns are especially relevant in Cyprus, where structured digital tools for PNDP are not
yet validated and documentation capabilities within existing systems may be constrained.
Against this background, the present study describes the development and validation of an
electronic PNDP format, aiming to produce a usable, standardised documentation solution
aligned with professional frameworks and responsive to real-world barriers identified in

implementation research.

Despite increasing international and local recognition of the PNDP framework, several critical
gaps remain evident in both the literature and clinical practice. First, substantial variability in
structured PNDP documentation persists within national contexts such as Cyprus, where
implementation patterns have not been systematically examined. Second, although digital
integration of structured documentation frameworks is consistently associated with improved
documentation quality, sustainability, and workflow efficiency, no locally developed or
validated electronic PNDP tools currently exist in the Greek language tailored to the Cypriot
healthcare system. Third, documentation format has rarely been conceptualised as an
independent implementation determinant influencing clinical reasoning transparency, adoption

fidelity, and professional visibility.

To ensure relevance to real-world clinical conditions in Cyprus, the development of the
eAAAdwas preceded by a national baseline needs assessment. This exploratory phase
systematically examined awareness, knowledge, and implementation patterns of structured
documentation processes among nutrition and dietetic professionals. Findings from this
assessment confirm variability in sustained PNDP use, and associated barriers to its
implementation such as diagnosis-related challenges, time constraints, and incomplete digital
structuring within existing documentation systems. These insights directly informed the
structural design, diagnostic scaffolding, and usability priorities of the development of the Greek
electronic PNDP tool (eAAA®), ensuring that its development was grounded in identified

implementation needs rather than theoretical assumptions.

Finally, methodological approaches within the existing literature have predominantly relied on

cross-sectional surveys assessing awareness or attitudes, with limited multi-phase development
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studies integrating empirical needs assessment with structured digital tool design, formal content

validation, and usability evaluation.

Addressing these interconnected gaps across practice, digital infrastructure, conceptual
alignment and methodology, requires an empirically informed, context sensitive approach.
Accordingly, the aim of this study was to develop and formally validate a Greek electronic
PNDP tool (e-AAA® or e-PNDP; used interchangeably), grounded in a national baseline needs
assessment and evaluated through structured expert consensus, to ensure contextual relevance,

structural clarity, and implementation feasibility within the Cypriot healthcare system.
Methods

This study employed a sequential multi-phase design grounded in a pragmatic research
philosophy. Pragmatism was selected as it enables the integration of quantitative and qualitative
approaches to address applied research questions related to implementation and usability. The
study combined an exploratory needs assessment, structured development of a digital
documentation tool (e-AAA®), and formal expert content validation with training to ensure both

empirical grounding and methodological rigor.

The research was conducted in three consecutive phases:

* Phase 1: Exploratory national needs assessment of PNDP knowledge and implementation

patterns
* Phase 2: Development of a Greek electronic PNDP tool (e-AAAD)

* Phase 3: Expert content validation and usability evaluation through training

This phased design enabled identification of implementation needs, development of a context-
adapted digital documentation tool, and its subsequent validation by domain experts. The overall
study design and development process of the electronic PNDP tool are illustrated in the

graphical abstract and in Figure 1.
Phase 1 — Exploratory National Needs Assessment
Study Design, Participants and Recruitment

Phase 1 employed an exploratory cross-sectional web-based survey to assess national

awareness, knowledge, and implementation patterns of the Process for Nutrition and Dietetic
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Practice (PNDP) among nutrition and dietetic professionals in Cyprus, with particular attention
to structural documentation gaps in routine practice. The questionnaire was developed by the
research team and informed by established professional frameworks, including the Nutrition
Care Process (NCP) model of the Academy of Nutrition and Dietetics, which comprises the four
stages of assessment, diagnosis, intervention, and monitoring and evaluation (5),(2). Additional
guidance was drawn from the PNDP framework published by the British Dietetic Association
(BDA), which operationalises NCP principles within European practice contexts, as well as
documentation harmonisation initiatives promoted by the European Federation of the
Associations of Dietitians (EFAD). Item development was further informed by published
implementation research examining facilitators and barriers to the adoption of structured

documentation processes in dietetic practice (9).

Although recruitment was conducted at a national level, the achieved sample is not intended to
be statistically representative of the entire professional population. The sample predominantly
reflects early-career professionals, including postgraduate trainees, and therefore provides

insight into emerging practice patterns rather than fully established national trends.
2.1.2 Development of the Phase 1 Instrument (National Needs Assessment)

The questionnaire was conceptually grounded in established professional frameworks and
adapted linguistically and operationally to the Cypriot healthcare context. As the instrument was
developed for exploratory needs assessment, it was not designed as a psychometrically validated
scale. The questionnaire was pilot tested with five dietitians to ensure clarity and content

relevance prior to distribution.

The questionnaire was developed in Greek to ensure linguistic and contextual appropriateness
for the target population. The full instrument is provided as Supplementary Material in its
original language. To facilitate reproducibility, the questionnaire structure, domains, and

response formats are described below.

The instrument consisted of multiple sections designed to capture both quantitative and
qualitative data. These included: (1) demographic and professional characteristics; (i) familiarity
with structured documentation frameworks (PNDP, NCP, and SOAP); (iii) self-perceived
knowledge of documentation processes; (iv) extent of implementation in routine practice; and
(v) perceived barriers, facilitators, and step-specific challenges across the PNDP stages

(assessment, diagnosis, intervention, and monitoring and evaluation).
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Items were structured using categorical, multiple-choice, Likert-type, and open-ended formats
to capture both quantitative implementation patterns and qualitative contextual insights. The

estimated completion time was approximately 5—10 minutes.

Participants were recruited using convenience sampling through dissemination channels
including the Cyprus Nutrition and Dietetic Association (CyDNA), professional mailing lists,
and targeted posts on professional social media platforms. The survey was administered via
Google Forms and distributed through a QR code or direct link. Participation was voluntary and
responses were collected anonymously unless participants opted to provide contact details for

follow-up phases.

Data collection was conducted between 28 November 2022 and 10 May 2025. Recruitment was
implemented in two waves to increase participation within the relatively small professional
population of nutrition and dietetic practitioners in Cyprus, while maintaining identical survey
instruments and dissemination procedures. A total of 63 complete responses were obtained and

included in the analysis.

Survey data were exported from Google Forms and analysed using IBM SPSS Statistics (version
27). Descriptive statistics were used to summarise frequencies and proportions. Due to the
modest sample size and sparse contingency tables, associations between categorical variables
were examined using Fisher—Freeman—Halton exact tests with Monte Carlo estimation (10,000
replications; 99% confidence interval). Effect sizes were calculated using Cramer’s V, with
statistical significance set at p < 0.05. Adjustments for multiple comparisons were applied using

Bonferroni correction or the Benjamini—Hochberg procedure where appropriate.

Open-ended responses were analysed using descriptive thematic coding to identify recurring
themes related to documentation practices and barriers. When participants endorsed multiple
themes, binary coding (1 = selected; 0 = not selected) was used to map frequencies. Composite
responses were excluded from individual category counts to avoid inflation of frequencies, and

crosstabulations were used descriptively where assumptions for inferential testing were not met.

Findings from Phase 1 were used to identify implementation needs and inform the development
of the electronic PNDP tool (e-PNDP) in Phase 2, rather than to generate nationally

representative estimates of practice patterns.
Phase 2 — Development of the Greek electronic PNDP Tool (e-AAA®D)

Phase 2 involved the structured development of the e-AAA®, designed to operationalise the
Process for Nutrition and Dietetic Practice (PNDP) within the Cypriot healthcare context. The

development process followed a user-informed and implementation-oriented approach,
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integrating empirical findings from Phase 1 with established PNDP framework principles to

ensure contextual relevance, conceptual fidelity, and practical usability.

The development of the e-AAA® preserved full alignment with the four-step PNDP
framework—assessment, diagnosis, intervention, and monitoring and evaluation—while
translating its sequential reasoning into a structured digital documentation format that reflects
routine clinical decision-making processes rather than isolated data entry. Particular emphasis
was placed on usability-oriented simplicity to facilitate completion within realistic consultation

timeframes and reduce documentation burden identified during the Phase 1 needs assessment.

Greek linguistic adaptation of the e-AAA® constructs was undertaken to ensure terminological
accuracy and professional appropriateness within the local practice environment, while

maintaining conceptual equivalence with the original NCP/PNDP terminology.

Modular data-entry fields were incorporated to capture anthropometric, biochemical, clinical,
and dietary domains in a structured and standardised manner. Structured PAS (Problem—
Aetiology—Signs/Symptoms) options were embedded within the diagnostic component to
support systematic formulation of nutrition diagnoses and clinical reasoning. Free-text fields
were intentionally limited to reduce documentation variability and cognitive burden while

retaining limited narrative flexibility where contextual clinical explanations were required.

The resulting prototype was developed as a standalone digital documentation tool with potential
scalability and future integration into the national electronic health record (EHR) infrastructure
of the Cyprus General Health System (GHS). Although not directly embedded within the GHS
platform, the tool was designed to support interoperability and structured data extraction for
future audit, quality monitoring, and outcome evaluation through generation of a standardized

PDF documentation output compatible with existing patient record systems.

In addition to alignment with the PNDP framework, the development process was informed by
international best practices in structured clinical documentation and digital health tool design,
including principles of usability, interoperability, and standardised terminology integration. This
ensured that the tool is not only contextually relevant but also consistent with broader

international trends in digital dietetic practice.
2.2.1 Technical Architecture of the e-AAAD Tool

The e-AAA® tool was developed as a structured electronic documentation template designed to
operationalise the sequential logic of the Process for Nutrition and Dietetic Practice (PNDP)

within routine clinical workflows. The prototype consists of a modular digital form in which

345



data-entry fields correspond to the four PNDP stages: assessment, diagnosis, intervention, and

monitoring and evaluation.

Structured input fields and predefined response options were incorporated to guide systematic
documentation and reduce reliance on unrestricted free-text entries while retaining limited
narrative fields for contextual clinical notes where necessary. Information entered by the
practitioner is organised into predefined sections that automatically generate a structured

summary of the nutrition care process.

Completed documentation can be exported as a standardized PDF file, enabling storage within
patient records and facilitating upload into existing electronic health record systems of the
Cyprus General Health System (GHS). The design prioritised usability and compatibility with
existing documentation workflows while allowing potential future integration into broader

digital health infrastructures.
Phase 3 — Expert Content Validation and Usability Evaluation

A purposive expert panel was recruited to evaluate the content validity and usability of the e-
AAA® tool through an online survey with embedded training components distributed via Google
Forms. Purposive sampling was used to ensure that participants possessed advanced

professional expertise and familiarity with structured documentation frameworks.

Eligibility criteria required experts to be: (a) registered dietitians or nutritionists with a minimum
of five years of clinical experience and demonstrated familiarity with the PNDP framework and
its diagnostic logic; (b) professionals involved in academic or leadership roles relevant to
nutrition and health sciences (e.g., immunologists, statisticians, biochemists); or (c)
professionals with advanced roles in the field of nutrition and dietetics. This approach ensured
that evaluations reflected both practical clinical experience and broader professional oversight

perspectives.

Experts were selected using purposive sampling to ensure inclusion of individuals with
advanced knowledge of structured documentation frameworks and their clinical application. To
enhance the breadth of perspectives and reduce potential selection bias, the panel included
professionals from diverse roles, including clinical practice, academia, and related health
sciences. While purposive sampling may introduce selection bias, it is considered appropriate

for content validation studies where domain-specific expertise is required.

The validation survey was conducted between January and February 2026. As with Phase 1,
because the survey platform (Google Forms) did not record page views, partial completions, or

unique visitors, participation and completion rates could not be calculated. Analyses were
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therefore restricted to fully completed questionnaires. Analyses were restricted to fully
completed questionnaires. No IP tracking or duplicate-entry prevention mechanisms were

implemented.

Experts independently reviewed the e-AAA® tool and evaluated each module according to
relevance, clarity, and simplicity using a structured five-point Likert scale, where higher scores
indicated stronger agreement. This multidimensional evaluation ensured that the tool was
assessed for conceptual accuracy, structural coherence, and practical usability within routine

clinical workflows.

Seven experts completed the validation process. Methodological guidance suggests that panels
of five to ten experts are sufficient for content validity assessment while maintaining feasibility
and statistical reliability (11). Quantitative content validity indices (CVI) were calculated at both
the item level (I-CVI) and scale level (S-CVI) to quantify expert agreement. Ratings of 4 or 5
on the five-point Likert scale were considered indicative of item relevance and were used for
the calculation of I-CVI values. Qualitative feedback was also collected to inform iterative
refinements. When six or more experts are included, an [-CVI threshold of > 0.78 is considered
acceptable for demonstrating agreement beyond chance (12,13). The panel size in the present

study therefore meets recommended methodological criteria for content validity estimation.

Scale-level validity was evaluated using two complementary indices. The scale-level content
validity index based on the average method (S-CVI/Ave) was calculated as the mean of [-CVI
values across items, while the scale-level content validity index based on universal agreement
(S-CVI/UA) represented the proportion of items achieving complete agreement among experts.

An S-CVI/Ave value of > 0.90 was interpreted as indicating strong overall content validity.

In addition to CVI indices, descriptive statistics were calculated to further characterise expert
evaluations. For each module and evaluation dimension (relevance, clarity, simplicity), means,
standard deviations, and frequency distributions were computed to assess rating consistency and

identify potential areas of variability.

Qualitative feedback from open-ended responses was analysed descriptively and organised into
thematic categories, including structural refinements, terminology adjustments, interface
improvements, and recommendations for additional content. Suggested modifications were
reviewed systematically and incorporated where feasible while maintaining conceptual fidelity
to the PNDP framework. Where both quantitative ratings and qualitative feedback indicated

potential issues, targeted revisions were implemented.
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All statistical analyses were conducted using IBM SPSS Statistics (version 27) and Microsoft
Excel. The integration of quantitative indices and qualitative feedback strengthened both the
methodological robustness and applied relevance of the e-AAA® tool within the Cypriot

healthcare context.
Ethical considerations

Ethical approval for this study was obtained from the University of Nicosia Ethics Committee
(UREC/2021/15) prior to study commencement. The study was conducted in accordance with
the Declaration of Helsinki. Participation was voluntary, and informed consent was obtained
electronically through a mandatory consent item at the beginning of each survey. Responses
were collected anonymously unless participants voluntarily provided contact details for follow-
up communication or acknowledgement of expert contribution. Only data necessary to fulfil the
study objectives were collected. All procedures complied with Regulation (EU) 2016/679
(General Data Protection Regulation, GDPR). Data were stored on password-protected
institutional cloud systems accessible only to the research team and retained in accordance with

institutional data management policies.
Results
3.1 Phase 1 — Exploratory National Needs Assessment

Participants were predominantly early-career professionals, with a median age of 27 years (IQR:
25-30) and a median professional experience of 6 months (IQR: 2-24). The relatively low level
of professional experience reflects the inclusion of postgraduate students undertaking supervised
clinical placements. Most participants were practicing in Nicosia (n = 27) or Limassol (n = 16).
Independent private practice was the most frequently reported practice setting (n = 38; 60.3%),
followed by collaborative private practice (n = 10; 15.9%), home visits (n = 7; 11.1%), and
institutional settings (n = 6; 9.5%). Most participants provided services in urban areas (n = 50;
79.4%). Two responses from Cypriot professionals practicing outside Cyprus and one
respondent not currently practicing were retained to support the limited achieved sample size.

Detailed demographic and professional characteristics are presented in Table 1.
Awareness and Use of Documentation Processes

Nearly all participants (98.4%) reported awareness of at least one documentation process (DP).
University seminars (68.3%) and clinical placement (58.7%) were the most frequently reported

sources of exposure, while CyDNA educational programs were less commonly endorsed
(19.0%).

348



PNDP was the most frequently reported documentation process used in practice (68.3%). SOAP
(11.1%) and NCP (6.3%) were less commonly used. A minority (12.7%) reported awareness of

documentation processes but no current use.
Knowledge and Extent of Implementation

Among participants aware of a documentation process (n = 62), 74.2% self-rated their
knowledge as “very good.” Most respondents (72.6%) reported implementing a documentation
process for all patients, while 14.5% reported selective implementation and 12.9% reported non-

usc.

Regarding stage completion, 73.0% reported implementing all stages of the selected
documentation process, 17.5% reported partial implementation, and 9.5% reported non-use.
Minor discrepancies across related items were treated as data consistency variation rather than

substantive differences.
Documentation Process Step Implementation and Perceived Difficulty

Most respondents reported not using SOAP (74.6%) or NCP (76.2%). PNDP non-use was lower.
Among PNDP users, step completion rates were high, with strongest endorsement for
assessment and diagnosis identification (both >95%). Monitoring and evaluation were the least
frequently endorsed step (76.6%). Most participants reported no specific difficult stage. When
difficulty was reported, it most commonly concerned the diagnosis and intervention stages,

particularly within PNDP and NCP.
Awareness of Recommendations and International Initiatives

Perceptions regarding whether CyDNA had published documentation process recommendations
were divided (50.8% “Yes”; 49.2% “No” after collapsing “I don’t know” into “No”). No
significant association was observed between age group and this perception (p = 0.301;
Cramer’s V = 0.262). Awareness of EFAD’s or BDA or American Academy of Nutrition and
Dietetics international consultation initiative was low (25.4%), with no significant association

with age (p = 0.609; Cramer’s V =0.192).
Standardised Language Preferences and Implementation Approaches

Half of participants (50.8%) supported the establishment of a standardised method for recording
nutrition and dietetic care, while 36.5% indicated partial feasibility across care stages. A small

minority questioned usefulness or feasibility. In multiple-response items assessing standardised
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language (SL) preferences, PNDP was most frequently endorsed (65.1%), followed by NCP
(28.6%), SOAP (23.8%), and IDNT (19.0%).

Preferred clinical implementation strategies emphasised ongoing education and integration into
electronic health records. In academic settings, inclusion in the formal curriculum was most
frequently supported. Estimated implementation timelines ranged from 1.5 to 50 months, with

common estimates between 6—12 months.

Participants generally anticipated improvements in professional visibility, auditability, and care
quality with SL adoption, although a substantial proportion selected “I don’t know.” Alignment
with the Cyprus General Health System (GHS) was the most frequently cited consideration

when selecting a standardised language system.
Education Exposure and Improvement Needs

Most participants (68.3%) reported awareness of SL instruction during training. During clinical
placement, PNDP was most frequently reported (52.4%), though 22.2% reported no SL use

during placement.

Recommendations for improving SL adoption focused primarily on increased education,
structured examples, and practical training. Time efficiency and maintenance of current systems

were also mentioned.
Nutrition Diagnosis Knowledge and PNDP Challenges

Most participants (61.9%) distinguished medical diagnosis from nutrition diagnosis, while
36.5% selected “Sometimes.” When asked to identify a nutrition diagnosis, responses suggested

uncertainty, with 44.4% selecting “none of the above” and 41.3% selecting “weight loss.”

When prompted regarding PNDP components, 81.0% correctly identified all core elements.
However, 52.4% reported prior use of PNDP but not current use. Most current or past users did
not report difficulty (60.3%), although 27.0% reported challenges. Open-ended responses
highlighted time burden and difficulty formulating nutrition diagnoses as the most frequently

reported barriers.
Phase 2 and 3 — Expert Content Validation Results (I-CVI, S-CV]I, usability)
Expert validation of the electronic PNDP tool (Questionnaire 2)

Seven experts completed the validation questionnaire; demographic data were intentionally not
collected. The expert panel comprised clinical dietitians, nutritionists, and academics

specifically immunologists, statistician, biochemists, physical education and nutrition experts.
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Overall feedback was positive, with suggestions focusing on visual readability (e.g., larger
screenshots/fonts), minor wording/terminology refinements, and small content additions (e.g.,

specific clinical fields and date fields).
Item-Level Content Validity (I-CVI)

The I-CVIs demonstrated strong expert agreement across all evaluation domains (Table 2). For
relevance, clarity, and simplicity, [-CVI values ranged from 0.86 to 1.00. All items (100%)
exceeded the predefined adequacy threshold of I-CVI > 0.78, indicating consistent agreement

among panel members.

At the scale level, the S-CVI/Ave was 0.92, reflecting high overall content validity of the
eAAAD (Table 3). The S-CVI/UA was 0.44, indicating that 44% of items achieved universal
agreement among all experts. Given the stringent nature of universal agreement criteria and the
size of the expert panel (n = 7), this level of agreement is considered methodologically

acceptable.
Descriptive Usability Ratings

Descriptive analysis indicated high usability across evaluation domains. The mean relevance
score was 4.71 (SD = 0.45), the mean clarity score was 4.64 (SD =0.52), and the mean simplicity
score was 4.58 (SD = 0.60). The relatively small standard deviations suggest consistent expert

ratings across domains (Table 4).
Qualitative Feedback

Qualitative feedback from the expert panel yielded four primary categories: (1) structural
refinements, (2) terminology adjustments, (3) interface improvements, and (4) additional

content suggestions.

Structural refinements primarily involved minor reordering and grouping of fields within
modules to enhance logical workflow alignment. Terminology adjustments focused on
improving syntax and grammatical errors. Interface improvements included refinements to field
spacing, dropdown presentation, and section labeling to improve navigability. Additional
content suggestions involved minor prompts to enhance documentation completeness. All
proposed modifications were reviewed systematically and incorporated where appropriate,

without altering the conceptual structure of the PNDP framework.

Integration of Quantitative and Qualitative Findings
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Items receiving comparatively lower [-CVI values were reviewed in conjunction with
corresponding qualitative feedback. Where quantitative ratings were accompanied by comments
indicating ambiguity or workflow misalignment, targeted revisions were implemented. For
modules demonstrating high quantitative agreement but minor qualitative suggestions,
refinements were incorporated selectively to improve clarity while preserving structural
integrity. This integrative approach ensured that the final version of the electronic PNDP tool
demonstrated both strong statistical content validity and practical usability within the Cypriot

clinical context.
Discussion

This study examined national awareness and implementation patterns of documentation
processes (DPs) and standardised language (SL) among nutrition and dietetic professionals
(NDPs) in Cyprus and subsequently evaluated the content validity and usability of a newly
developed e-AAA®. The findings highlight variability in sustained implementation, diagnosis-
related challenges, and structural documentation gaps, while expert validation demonstrated

strong content validity and high usability of the proposed digital tool.

Although awareness of documentation processes was nearly universal among respondents,
implementation patterns were less consistent. PNDP was the most frequently reported
framework in practice; however, a substantial proportion of participants indicated
discontinuation of use despite prior exposure. This divergence between awareness and sustained
implementation suggests that familiarity alone does not ensure routine adoption. Instead,

contextual and operational factors appear to influence long-term integration into practice.

Qualitative findings from Phase 1 identified time burden and limited applied training,
particularly in diagnostic formulation, as key barriers. These barriers align with the observed
difficulties in diagnosis and intervention steps, which were most commonly reported as
challenging. Furthermore, responses to the nutrition diagnosis knowledge item revealed
uncertainty in identifying appropriate diagnostic statements, despite general conceptual
recognition that medical and nutrition diagnoses differ. Collectively, these findings suggest that
while the structural logic of PNDP is recognised, applied diagnostic reasoning may remain an

area requiring reinforcement.
Interpretation of Documentation Process Adoption in Cyprus

The strong association between DP awareness and university-based exposure underscores the

central role of formal education in shaping professional familiarity with structured
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documentation. PNDP emerged as the dominant framework across both training and reported

practice contexts, indicating educational alignment with professional expectations.

However, the transition from academic exposure to sustained clinical implementation appears
vulnerable to real-world pressures. The proportion of respondents reporting previous but not
current PNDP use suggests that documentation frameworks may be deprioritised when
confronted with workload constraints, time limitations, and system-level misalignment. This
interpretation is reinforced by participants’ emphasis on the need for continuous professional
education and integration into electronic records, indicating that structured documentation may
be more sustainable when embedded within digital workflows rather than reliant on manual

formats.
Observed Difficulties in Implementation

Diagnosis and intervention steps were consistently identified as the most challenging
components of structured documentation. These steps require translation of assessment data into
precise, problem-oriented statements and targeted intervention plans, representing higher-order
clinical reasoning tasks. The comparatively lower endorsement of monitoring and evaluation
steps may reflect documentation fatigue or time pressure, rather than conceptual

misunderstanding.

The high proportion of respondents selecting “none of the above” in the forced-choice nutrition
diagnosis item further indicates uncertainty in applied diagnostic reasoning. This pattern
suggests partial conceptual knowledge but reduced confidence in operationalising PAS
statements. These findings support the rationale for embedding structured diagnostic scaffolding
within electronic tools, as digital prompts may help reduce cognitive load and standardise

reasoning pathways.
Implementation Preferences and System-Level Alignment

Participants overwhelmingly supported introducing SL through continuous professional
development and curricular integration, reinforcing the importance of structured educational
reinforcement. Notably, when asked to prioritise frameworks for adoption, alignment with the
Cyprus General Health System (GHS) was the dominant consideration. This finding highlights
that successful nationwide standardisation may depend less on conceptual endorsement and

more on system-level compatibility and digital infrastructure support.

These results underscore the importance of viewing documentation format not merely as a

technical feature but as an implementation determinant. Embedding structured documentation
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within electronic systems may enhance feasibility, sustainability, and auditability, thereby

bridging the gap between theoretical endorsement and routine use.
Expert Validation of the Electronic PNDP Tool

Expert validation demonstrated strong content validity across all modules, with mean [-CVI
values ranging from 0.86 to 1.00 and an overall S-CVI/Ave of 0.92. Usability ratings were
consistently high across relevance, clarity, and simplicity dimensions, indicating broad

professional agreement regarding structural adequacy and practical feasibility.

Qualitative feedback primarily concerned minor structural refinements, terminology
adjustments, and interface improvements rather than conceptual redesign. This pattern suggests
that the electronic tool was perceived as structurally sound and aligned with PNDP logic, while

benefiting from iterative usability optimisation.

Importantly, no module fell below the predefined content validity threshold, supporting the
methodological robustness of the development process. The integration of quantitative and
qualitative feedback ensured that revisions were both statistically informed and contextually

responsive.
Conceptual Contribution: Documentation Format as an Implementation Determinant

Beyond reporting awareness and usability outcomes, this study makes a conceptual contribution
by positioning documentation format—manual versus structured electronic—as an independent
implementation determinant in dietetic practice. Existing literature has largely examined
awareness, attitudes, or barriers related to the PNDP/NCP framework without explicitly
conceptualising how the format of documentation itself may influence implementation fidelity,

reasoning transparency, and sustainability (11,12).

Findings from Phase 1 demonstrated that awareness alone does not guarantee sustained use. A
substantial proportion of participants reported prior PNDP exposure but current non-use,
suggesting that contextual and structural barriers may undermine routine application. Time
burden and diagnostic uncertainty were recurrent themes, particularly in relation to the
formulation of nutrition diagnoses. These findings support the proposition that structured digital

scaffolding may reduce cognitive load and enhance adherence to framework logic (9,13).

The electronic PNDP tool developed in this study operationalises documentation format as a
structured reasoning pathway rather than a passive recording mechanism. By embedding PES
scaffolding, modular data fields, and sequential workflow alignment, the tool transforms the

documentation interface into an active implementation support mechanism. In this sense, format
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becomes not merely a technical feature but a structural facilitator of clinical reasoning

consistency (14,15,16).

This reframing contributes to implementation science in dietetics by highlighting the interaction
between professional competence, organisational context, and digital infrastructure. It suggests
that adoption is not solely dependent on knowledge or attitudes but may be strengthened when

structured reasoning is embedded into workflow-compatible electronic systems.
Policy and Practice Implications for Cyprus

The findings have direct implications for professional regulation, educational programming, and

digital health policy within Cyprus.

First, the near-universal awareness of documentation processes indicates that foundational
exposure exists within academic curricula. However, the variability in sustained implementation
and reported diagnostic difficulties suggests that ongoing professional development initiatives
may be required to reinforce applied diagnostic reasoning and structured documentation skills

beyond graduation.

Second, participants emphasised alignment with the General Health System (GHS) as a primary
determinant for adopting standardised language frameworks. This underscores the importance
of system-level integration. Embedding structured PNDP templates within national electronic
health platforms may enhance feasibility, promote uniform documentation practices, and
facilitate quality-of-care monitoring (8). An additional consideration for implementation is
interoperability with existing health information systems. Minimising duplicate data entry
through integration with electronic health records is essential to reduce documentation burden
and potential errors. Future development should prioritise automated data transfer (e.g.,
anthropometric, medical, and pharmacological data) from existing clinical systems into the

PNDP tool to enhance efficiency and user acceptance.

Third, the validated electronic PNDP tool provides an initial prototype that could serve as a
foundation for broader digital transformation initiatives in dietetic care. If integrated within
national systems, such a tool could support auditability, interprofessional communication, and

potential linkage between documentation quality and reimbursement or performance indicators.

Collectively, these findings support the argument that structured digital documentation should

be viewed as a policy-level priority rather than solely an individual practitioner responsibility.

Strengths and Limitations
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This study employed a sequential multi-phase design integrating a national needs assessment,
structured tool development, and formal expert content validation with embedded training
components. The integration of quantitative and qualitative data enhanced methodological
robustness and enabled triangulation between practitioner experiences and expert consensus.
The use of established content validity indices (I-CVI and S-CVI) further strengthens the

credibility of the validation process.

Importantly, this study represents the first structured attempt to develop and validate a Greek-
language electronic PNDP tool tailored to the Cypriot healthcare context. By grounding tool
development in empirical national data, the study ensured contextual responsiveness rather than

theoretical transplantation.

Several limitations should be considered when interpreting the findings. The exploratory
national needs assessment achieved a modest sample size and was based on convenience
sampling, thereby limiting generalisability and introducing potential selection bias. In addition,
Phase 1 relied on self-reported practices rather than objective documentation audits, which may
have led to overestimation of implementation. The sample was predominantly composed of
early-career professionals, which may have influenced reported implementation patterns due to
greater exposure to recent academic training but more limited clinical experience. Accordingly,
findings should be interpreted as indicative of trends within a specific segment of the workforce

rather than representative of the national professional population.

Furthermore, representation of professionals working within the public healthcare system was

limited, which may further restrict the applicability of findings across all practice settings.

The expert validation panel, while methodologically adequate in size according to established
recommendations, comprised seven purposively selected experts and may not fully capture the
diversity of professional perspectives. Although purposive sampling is appropriate for content
validation studies, it may introduce selection bias, particularly if participants share similar
professional backgrounds or viewpoints. In addition, usability evaluation was limited to expert-
based assessment rather than real-world clinical implementation. Future research should
therefore evaluate the tool in routine practice settings to assess long-term feasibility, efficiency,

and impact on documentation quality.

4.8 Future Perspectives

Future research should extend beyond content validation to examine real-world implementation

outcomes. Pilot integration of the e-AAA® within selected clinical settings would allow
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assessment of documentation completeness, time efficiency, user satisfaction, and patient-

related outcomes.

Longitudinal evaluation studies could investigate whether structured electronic scaffolding
improves diagnostic accuracy and monitoring consistency over time. Additionally, comparative
research across other small health systems could explore scalability and adaptability of the

model.

At a systems level, integration with the national electronic health record platform would enable
structured data extraction for quality monitoring and outcome benchmarking. This may create
opportunities to link documentation quality with performance metrics, further incentivising

structured practice.

Ultimately, advancing digital PNDP integration requires collaboration between professional
bodies, academic institutions, and health system policymakers to ensure that structured
documentation becomes embedded within routine clinical infrastructure rather than remaining

an optional practice enhancement.
Conclusion

This study provides empirical and methodological support for the development and validation
of a Greek electronic PNDP tool (e-AAA®) tailored to the Cypriot healthcare context. Findings
from the national needs assessment highlighted variability in structured documentation
practices, diagnostic challenges, and implementation discontinuity despite high awareness of
documentation processes. These gaps underscored the need for a structured, workflow-aligned

digital solution.

Expert validation demonstrated strong content validity and high usability across evaluation
domains. Ratings for relevance, clarity, and simplicity consistently exceeded established
adequacy thresholds, indicating that the electronic tool is conceptually aligned with the PNDP
framework and operationally feasible for routine clinical use. Suggested refinements were minor
and primarily focused on usability enhancements, including visual formatting improvements,
minor terminology adjustments, and inclusion of select clinically relevant fields (e.g., current

weight and date documentation). No structural redesign was required.

Collectively, the findings suggest that a structured electronic PNDP tool can contribute to
greater standardisation of dietetic documentation, improved transparency of clinical reasoning,
and enhanced consistency in care delivery. Importantly, the sustainability of implementation is

likely to depend on integration within existing digital infrastructures, alignment with the General
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Health System (GHS), and provision of targeted training—particularly in nutrition diagnosis

formulation.
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12. Figure

Figure 1. Graphical abstract of the study design and development process of the electronic

Process for Nutrition and Dietetic Practice tool (e-PNDP).
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Overview of the three-phase approach used for the development and validation of the electronic
Process for Nutrition and Dietetic Practice (e-PNDP) documentation tool. The study comprised:
(1) a national needs assessment survey of dietitian-nutritionists in Cyprus (n = 63) to identify
implementation barriers and professional needs; (2) development of the electronic PNDP
documentation tool informed by these findings and aligned with the PNDP framework; and (3)
expert content validation and usability evaluation by a multidisciplinary panel assessing

relevance, clarity, and simplicity. Arrows indicate the sequential progression across the study

phases.
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Figure 1. Overview of the three-phase approach used in the development and validation of the electronic

Process for Nutrition and Dietetic Practice documentation tool (e-PNDP).
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13 Tables

Table 1. Demographic and professional characteristics of participants (n = 63): median (IQR)

version
Characteristic Value
Age (years), median (IQR) 28.0 (23.5-28.0)

Age group, n (%)

22-25 years 25(39.7)
26-30 years 23 (36.5)
31-45 years 12 (19.0)
4659 years 2(3.2)
>60 years 1(1.6)

City/place of practice, n (%)

Nicosia 27 (42.9)
Limassol 16 (25.4)
Larnaca 8 (12.7)
Paphos 5(7.9)
Famagusta 3(4.8)
Athens 2(3.2)
UK 1(1.6)
Not currently practicing 1(1.6)
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Primary practice setting, n (%)

Private office (independent) 38 (60.3)
Shared practice 12 (19.1)
Home visits 7(11.1)
Hospital/outpatient clinic 6 (9.5)

Professional experience (months), median (IQR)

15.5 (3.75-60.0)

Professional experience category, n (%)

1 month 9 (14.3)
2-3 months 7(11.1)
4—6 months 10 (15.9)
7-24 months 10 (15.9)
25-48 months 4(6.3)
>? years 23 (36.5)

Note: Values are presented as n (%) unless otherwise indicated. Median and interquartile range
(IQR) values for age and professional experience were estimated from grouped survey
categories using category midpoints. Percentages are based on the total sample (N = 63).

Locations outside Cyprus represent Cypriot dietitians practicing abroad.

Table 2. Scale-level content validity of the electronic PNDP tool (e-AAAD).

Domain

S-CVI/Ave

S-CVI/UA

Min [-CVI

Max [-CVI

Relevance

0.92

0.44

0.86
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Clarity 0.94 0.56 0.86 1

Simplicity | 0.90 0.33 0.86 1
Average
across the 3 | 0.92 0.44 0.86 1
domains

Note: I-CVI = item-level content validity index; S-CVI/Ave = scale-level content validity index
calculated using the average method; S-CVI/UA = scale-level content validity index calculated
using the universal agreement method. An I-CVI threshold of >0.78 was considered acceptable

for expert panels comprising six or more experts.

Table 3. Item-level content validity of the electronic PNDP tool (e-AAA®).

Module [-CVI/Ave
Front Page 0.86
Anthropometry Assessment 0.90
Biochemistry Assessment 0.90
Medical History 0.86
Medication 0.90
Nutrition and Dietetics Diagnosis 0.95
Summary of Assessment 1.00
Print or Save 1.00
Print or Save (Continued) 0.95

Note: [-CVI/Ave = average item-level content validity index across expert ratings.

Table 4. Usability ratings of the electronic PNDP tool.

Evaluation Dimension Mean SD
Relevance 4.71 0.45
Clarity 4.64 0.52
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Simplicity 4.58 0.60

Note: Values represent mean scores and standard deviations (SD) based on expert evaluations
using a five-point Likert scale, where higher scores indicate greater agreement regarding

relevance, clarity, and simplicity of the tool.

Appendix XII: Graphical Abstract of thesis manuscript.
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The study followed a three-phase approach: (1) a national needs assessment survey of dietitian-
nutritionists in Cyprus (n = 63) to identify implementation barriers and professional needs; (2)

development of the electronic PNDP documentation tool based on these findings and aligned

with the

PNDP framework; and (3) expert content validation and usability evaluation by a

multidisciplinary panel to assess relevance, clarity, and simplicity.
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