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Highlights

What are the main findings?

e  The ICF and the F-words framework share a strong conceptual alignment with family-centered
care, particularly through their emphasis on functioning, participation, and contextual factors
meaningful to families.

e Despite their widespread use, both frameworks face persistent challenges related to conceptual
clarity, operationalization, outcome measurement, and the consistent involvement of families in
clinical decision-making.

What are the implications of the main findings?

e  Integrating the ICF and the F-words framework using a structured, complementary approach
may enhance family-centered care by improving shared decision-making, goal-setting, and
communication between clinicians and families

e  C(Clearer conceptual mapping and practice-oriented guidance are needed to translate family
priorities into meaningful, measurable outcomes in pediatric care.

Abstract

Background: Family-centered care is a core principle of contemporary pediatric health and
rehabilitation, particularly for children with neurodevelopmental disorders. Conceptual frameworks
that emphasize functioning, participation, and contextual factors are essential for operationalizing
this approach in clinical practice. The International Classification of Functioning, Disability and
Health (ICF) and the F-words framework are widely referenced models aligned with these principles;
however, their practical integration within family-centered pediatric care remains challenging. The
objective of this narrative review was to examine how the ICF and the F-words framework are
applied in pediatric neurorehabilitation, to identify conceptual and practical limitations, and to
explore strategies that may enhance their use in family-centered care. Methods: A narrative literature
review was conducted using the PubMed, Scopus, and Web of Science databases. English-language
publications published between 2005 and 2025 were identified using keywords related to the ICF, the
F-words framework, neurodevelopmental disorders, childhood disability, and cerebral palsy.
Eligible sources included original research articles, systematic, scoping, and narrative reviews,
validation studies, expert reports, and clinical practice guidelines. Articles were selected based on
relevance to family-centered pediatric care and the integration of the ICF and F-words frameworks.
Results: A short summary of the article’s main findings Thirty-one publications were included,
representing a broad range of theoretical, empirical, and clinical perspectives. The findings indicate
increasing use of both the ICF and the F-words framework in pediatric rehabilitation and family-
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centered care. However, persistent challenges were identified, including conceptual ambiguity,
overlap between frameworks, limited standardization, difficulties in outcome measurement, and
inconsistent involvement of families in clinical decision-making. Conclusions: The ICF and the F-
words framework offer complementary strengths for supporting family-centered pediatric care. A
structured, integrated approach may improve shared decision-making, communication with
families, and participation-focused care. Further methodological refinement and practice-oriented
guidance are needed to support their consistent and effective implementation in everyday clinical
settings.

Keywords: ICF classification; F-words; cerebral palsy; childhood disability;
neurodevelopmental disorders

d0i:10.20944/preprints202602.0418.v1

1. Introduction

Since the beginning of the twenty-first century, there has been a dynamic evolution in how
human disability is conceptualized [1-4]. This shift is particularly evident in the treatment and
rehabilitation of children with developmental and neurological conditions [1,2,4-6]. Disabilities
resulting from structural and/or functional disorders of the nervous system are typically complex,
often involving the musculoskeletal system and producing cognitive, behavioral, and
communication difficulties that can affect quality of life across the lifespan [7].

Broadly, the changing perception of childhood disability reflects a gradual unification of
traditional biomedical concepts with modern perspectives that acknowledge the influence of social,
environmental, and personal factors on child development. Consequently, contemporary therapeutic
approaches aim to enhance both family well-being and the timing and context of professional
interventions across multiple domains [6,8].

The traditional approach to childhood disability, dominant in the previous century, was rooted
in a biomedical paradigm that emphasized identifying and “repairing” the source of dysfunction and
observing resulting health changes [4,9-12]. While this model remains effective in acute medical
treatment, it proves insufficient when addressing chronic developmental conditions. The “repair”
approach is limited by diagnostic imprecision, particularly in heterogeneous conditions such as
cerebral palsy, the scarcity of evidence-based therapeutic methods, the weak association between
impairment-level interventions and real-world functioning, and the difficulty in distinguishing
treatment effects from natural developmental or compensatory changes. Accordingly, new
perspectives have emerged that promote a broader understanding of disability, recognizing its
multidimensional determinants and offering a more comprehensive set of responses [1,2,13,14].

The modern biopsychosocial paradigm, encompassing multiple interacting determinants of
child development, presents both opportunities and challenges for clinicians seeking to navigate
comprehensive rehabilitation processes effectively. One valuable framework for guiding this
complex process is the ICF, introduced by the World Health Organization (WHO) in 2001 as a
universal conceptual and classificatory model for describing health and disability [1,7,15-17].

Complementary to the ICF, the F-words framework — function, family, fitness, fun, friends, and
future — offers a child-friendly model that operationalizes ICF concepts in pediatric practice [18-20].
Since its introduction in 2012, this framework has gained international recognition for supporting
holistic approaches to childhood disability, informing physical activity and rehabilitation practices,
and serving as a tool for assessing quality-of-life outcomes [18]. By translating ICF constructs into
accessible and engaging language, the F-words facilitate the implementation of child and family-
centered care across diverse rehabilitation contexts. Although widely adopted internationally to
guide comprehensive, participation-focused care [5,19,21,22], the F-words framework remains less
familiar to some professionals compared to the ICF.

Despite their theoretical and practical potential, both the ICF and the F-words framework remain
underutilized in clinical settings. This narrative review aims to introduce and integrate these
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frameworks, critically analyze their limitations, and propose constructive adjustments to enhance
clarity, usability, and application in day-to-day pediatric rehabilitation practice. By doing so, the
authors intend to encourage healthcare professionals to adopt these concepts, improving
coordination and effectiveness in the management of childhood disability.

2. Materials and Methods

A narrative literature review was conducted to examine the application of the ICF and the F-
words framework in pediatric care for children with neurodevelopmental disorders. The literature
search was performed using the PubMed, Scopus, and Web of Science databases. Searches were
limited to English-language publications published between 2005 and 2025. Keywords were searched
within the Title and Abstract fields using the following query: (“F-words” AND (“ICF” OR
“International Classification of Functioning”) AND (“neurodevelopmental disorders” OR
“childhood disability” OR “cerebral palsy”) AND (“review” OR “systematic review” OR “narrative
review”)).

Eligible sources included original research articles (randomized controlled trials and
observational studies), review articles (systematic, scoping, and narrative reviews), expert reports,
validation studies or reports, non-experimental quantitative research, and clinical practice guidelines.
Publications were selected based on their relevance to the objectives of the review, methodological
clarity, and recency. The search process was iterative and involved repeated screening of the
literature until thematic saturation was achieved.

As this study was designed as a narrative review, no formal quality appraisal or risk-of-bias
assessment was conducted. Nevertheless, attention was given to the methodological soundness,
transparency, and contextual relevance of each included publication. No primary data, datasets,
computer code, or experimental protocols were generated or analyzed as part of this review.

3. Results

A total of 31 publications were included in this narrative review, reflecting a diverse range of
publication types addressing the ICF and the F-words framework in the context of childhood
disability and neurodevelopmental disorders.

The majority of included publications were review articles, including narrative and scoping
reviews, which synthesized existing evidence on the conceptual foundations of the ICF and the F-
words framework and their application in clinical practice. Systematic reviews contributed higher-
level evidence related to clinical guidelines and early intervention strategies. Empirical studies —
including non-experimental quantitative research, descriptive comparative studies, and survey-
based research — provided insights into the practical implementation and international uptake of the
F-words framework. Validation studies supported the methodological robustness of outcome
measures and ICF Core Sets. In addition, expert reports, international legal treaties, and editorials
offered policy context, foundational guidance, and professional perspectives.

The distribution of included publications by type, together with representative authors and the
number of articles within each category, is presented in Table 1.

Table 1. Distribution of included articles by publication type, key authors, and number of publications.

Publication type Key authors Number of articles
Non- imental titati
on-experimental quantitative Leonardi et al, (2022)[23] :
research
Novak et al., (2020)[24];
Systematic reviews ovaketal, ( )[24] ”

Damiano et al. (2021)[2];
Badley (2008)[25]; Rosenbaum &
Review articles (scoping, Gorter (2012)[18]; Madden &

narrative) Bundy, (2019)[26]; Cieza &
Kostansjek (2021)[27];

10
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Rosenbaum & Novak-Pavlic
(2021)[28]; Shanmugarajah et al.
(2021)[29]; Sulaiman et al.,
2021)[30]; Longo et al. (2023)[5];
Chagas et al. (2023)[1]; Gogola &
Gnat (2025) [13];

WHO (2011) [31]

Expert reports 1
Theoretical/ conceptual article Haslam et al., (2019)[32]; 1
Clinical practice guideline Jackman et al., (2022)[33]; 1
International legal treaty United Nations (2006)[34]; 1
Cross et al. (2018) [21]; Liao et al.
(2020)[35]; D’ Arcy et al.
Validation studies /reports (2022)[36]; Schiariti et al. 5

(2020)[37]; Hayden-Evans et al.

(2025) [38];
Descriptive comparative study Schiariti et al. (2018)[39] 1
Tempest & Jefferson (2015)[16];

Research studies Soper et al. (2019, 2020)[19][22]; 4
Leite et al., (2021)[40]; Dan
Editorials (2023, 2024) [41][3]; Bélte 4
(2023)[42];
Total 31

4. Discussion

4.1. ICF Framework in Childhood Disability: Contributions and Critical Perspectives

The ICF has profoundly influenced contemporary approaches to neurodevelopmental
rehabilitation [7]. By organizing information into the domains of Functioning and Disability (Body
Structure and Function; Activity and Participation) and Contextual Factors (Environmental and
Personal), it offers a comprehensive biopsychosocial framework that extends beyond the traditional
biomedical paradigm [1,2,5,23-25,27]. This multidimensional structure enables clinicians and
researchers to appreciate the complex interactions between biological, psychological, and social
determinants of health, thereby supporting a more holistic conceptualization of childhood disability.

The ICF has also played a transformative role in shaping family-centered and participation-
oriented models of care, shifting the focus from ‘fixing’ impairments toward promoting function,
participation, and family engagement [28,29]. Its standardized terminology facilitates
interdisciplinary communication and comparability of research findings across clinical and research
settings [16,23,26]. In addition, the development of ICF Core Sets and Common Data Elements has
increased the framework’s applicability in both clinical practice and research [35,36,38,39]. Beyond
healthcare, the influence of the ICF extends to policy, aligning with the principles of the United
Nations Convention on the Rights of Persons with Disabilities (UNCRPD), which conceptualizes
disability as the outcome of interactions between individuals and societal barriers rather than as an
intrinsic trait [31,34]. This alignment underscores the value of the ICF as a unifying framework for
clinical practice, research, and inclusive policy.

Despite its comprehensiveness and impact, the ICF has been subject to sustained critical analysis.
Scholars have noted that the framework lacks clearly articulated theoretical foundations, contains
overlapping or partially redundant components, and omits a systematic classification of personal
factors [30]. Structural inconsistencies have also been identified between the textual description of
the framework and its graphical representation. For example, ‘activity’” and ‘participation’ are
presented as separate domains, whereas ‘body structures’” and ‘body functions” are merged into a
single block, as shown in the original WHO diagram (Figure 1). Such inconsistencies may obscure
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conceptual boundaries and complicate the interpretation of relationships among components,
potentially limiting clarity and consistency across clinical and research applications.

health condition
1
/ | !

hody
- activit <«<—>| participation
structure and y p p

1 | |
v |

environmenta personal
[factors

Figure 1. The original diagram of the International Classification of Functioning, Health and Disability

components presented by the World Health Organisation [7].

From a conceptual perspective, some authors argue that the ICF may inadvertently
overemphasize biological aspects of functioning relative to psychological and social determinants,
thereby weakening the balanced biopsychosocial perspective it is intended to uphold [3]. In response
to these concerns, Haslam et al. proposed a socio-psycho-bio model that reverses the traditional
hierarchy by placing social and group processes at the forefront, psychological processes at an
intermediate level, and biological factors as downstream consequences [32]. Within this framework,
health phenomena are embedded in social identity, group membership, and collective life,
emphasizing that social connectedness and identity processes shape both psychological and
biological outcomes.

Additional limitations relate to the restricted distinction between “activity” and “participation” as
well as the positioning of personal and environmental factors within the contextual domain [3,25]. In
practical terms, challenges have also been reported in implementing the ICF in everyday
rehabilitation. The framework’s complexity and the time required for its application — particularly in
autism spectrum disorder and other neurodevelopmental conditions — may hinder its consistent use
in clinical settings [42]. Moreover, alignment between commonly used clinical assessment tools and
ICF categories remains incomplete, leaving some functional domains underrepresented, especially
personal factors, which still lack standardized measurement instruments [13,36].

Nevertheless, these limitations do not diminish the conceptual significance of the ICF. Rather,
they highlight the need for continued refinement and contextual adaptation to ensure that the
framework remains both theoretically robust and practically feasible. When integrated thoughtfully,
the ICF continues to serve as a foundational tool for advancing holistic, person-centered, and
inclusive approaches to neurodevelopmental rehabilitation.

4.2. F-Words in Childhood Disability: Practical Contributions and Conceptual Limitations

The F-words framework — comprising function, family, fitness, fun, friends, and future — represents
a child-friendly operationalization of the ICF, designed to facilitate holistic and family-centered
interventions in pediatric rehabilitation [5,19,21,22,28,33]. Since its introduction in 2012, the
framework has gained international recognition, shaping contemporary approaches to childhood
disability, informing physical activity and rehabilitation practices, and serving as a tool for evaluating
quality-of-life outcomes [19,40]. The F-words emphasize the most meaningful aspects of children’s
lives, aligning with the biopsychosocial paradigm by highlighting function, family engagement,
physical and mental fitness, joy, peer relationships, and future orientation.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Within this framework, function broadly corresponds to the ICF domains of body structures and
functions as well as activities and participation, emphasizing that therapeutic success should be
defined not by conformity to normative standards but by meaningful participation in daily tasks and
play [18,28]. Family underscores the essential role of caregivers in therapeutic processes,
acknowledging that childhood disability affects the well-being of the entire household. Fitness
integrates physical and mental health, promoting individualized, ability-based approaches to
movement and lifestyle. Fun and friends emphasize joy and social connectedness as intrinsic
motivators that enhance engagement in therapy, while future promotes long-term planning aimed at
optimizing both present functioning and later quality of life [18].

More recently, freedom has been proposed as an overarching concept linking all six F-words
movement, activity and participation (the ability to make choices and engage in diverse experiences),
and environmental and personal dimensions (accessibility and autonomy)[3,41]. Central to this
notion is the principle of autonomy, which is foundational in both bioethical discourse and UNCRPD
[34]. Within this perspective, health can be understood as the freedom to pursue meaningful goals and
interests, whereas disability represents a limitation of that freedom. Consequently, interventions
should not only aim to reduce impairment but also to enhance participation, dignity, and self-
determination. The authors of this paper further extend this view by defining freedom as personal
autonomy — the capacity to act and express oneself within one’s own boundaries while minimizing
external assistance and dependence on others.

Despite these strengths, integrating the F-words framework with the ICF presents conceptual
and practical challenges. Soper et al. argue that the framework remains in an early phase of theoretical
development and highlight difficulties in translating its holistic, client-centered principles into
consistent, multidisciplinary practice [19,22]. Furthermore, they note that by borrowing from
established models such as the ICF, the F-words risk becoming an unquestioned organizing structure
that may unintentionally constrain theoretical innovation. Direct attempts to align the F-words with
ICF components can create ambiguity. Rosenbaum and Gorter [18], for instance, appear to substitute
existing ICF categories (Figure. 2) with corresponding F-words, leaving readers uncertain as to
whether the two frameworks should be integrated, used alternately, or treated as complementary.

health

1
I I |

fitness > function «—> friends
1 1 |
v }

family fun

Figure 2. F-words overlaid on the International Classification of Functioning, Health and Disability components

diagram [18].

Several F-words overlap with multiple ICF domains — for example, function corresponds
simultaneously to body structures and functions and to activities and participation — creating
terminological ambiguity and practical challenges [18]. This overlap raises uncertainty as to whether
clinicians should replace ICF components with F-words, apply both frameworks in parallel, or treat
the F-words as interpretive lenses through which ICF information is understood.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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4.3. Proposed Solutions

After highlighting certain points of discussion within the ICF and F-words concepts, it is worth
proposing a few practical solutions to existing issues, primarily aimed at reducing ambiguity and
eliminating logical gaps. These proposals are presented in the same order as the areas of debate
discussed in the previous subsection.

First, to address the inconsistencies between the textual description and the graphical
representation of the ICF system, we propose a revision of the existing diagram (Figure. 1), presented
here in Figure 3. In this revised version, the separation of the ‘activity and participation’ component
into two subcomponents has been removed, thus simplifying the diagram and aligning it with the
official description. Additionally, ‘health condition’ is repositioned as the heading of the framework,
which reflects its actual role. This adjustment clarifies that the health condition is not an independent
influencing factor, but rather the result of the interactions between the other components. Placing it
at the center of the diagram further emphasizes that all ICF components contribute equally to the
overall health condition.

The revised diagram is symmetrical and rotation-invariant: regardless of perspective, ‘health
condition’ remains the central element, while the surrounding components retain equal distance.
Furthermore, all ICF components are interconnected on an “all-to-all” basis (including ‘self-to-self’
feedback loops), with bidirectional arrows to illustrate reciprocal relationships. This layout provides
a more faithful visualization of the ICF’s underlying principles, as suggested by Rosenbaum and
Gorter, and reflects the model’s dynamic nature.

From a clinical standpoint, this approach offers a more flexible interpretive tool. For example,
when deviations are diagnosed in the “body structure and function” component, the clinician can
consider both targeted interventions “within” this component and supportive strategies that stem
from other domains. In turn, these influences can be traced back to their potential effects on the
remaining components, thereby encouraging a broader biopsychosocial perspective when analyzing
disability. In Figure. 3, the proposed modified diagram is presented twice: on the left side, with a
focus on two key ICF sections, and on the right side — highlighting components aligned with the
biological and psycho-social paradigms of thinking about health, disease, and disability (the overlap
of two paradigms within the ‘environmental factors’ component can be noticed). While the use of
such, ‘overlays” is not necessary, they will certainly help the reader systematize their understanding
and perspective of the ICF.

Figure 3. Modified diagram of the International Classification of Functioning, Health and Disability (ICF)
components. Additionally, the following are marked: 1) two parts of the ICF, i.e. Functioning and Disability and
Contextual Factors (on the left) together with their components; 2) ICF components that fit into the biological
and psycho-social medical paradigms (the overlap of the two paradigms is visible in the environmental factors

component).

With regard to the F-words, a clearer strategy for integration into the ICF framework is required.
Instead of simply substituting ICF components with equivalent F-words, we suggest adopting a dual-
layer mapping system. In this approach, the F-words act as a pragmatic overlay that translates the
abstract ICF categories into family-centered and practice-friendly concepts. For instance, function
could serve as a bridge across both ‘body structures and functions” and “activities and participation’
while friends could be directly mapped onto the ‘participation’ domain. Similarly, family and fun could
be anchored within the contextual factors, thereby strengthening the psychosocial dimension of the
model (Figure. 4). The final F-word, future has been placed on the handle of the magnifying glass as
a general guiding principle for the therapeutic process. It ought to be firmly rooted in the ‘now’ while
focusing on the ‘later’ aiming — within the existing constraints — to achieve the highest possible level
of quality of life and personal happiness [41].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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HEALTH

Figure 4. The method of linking the modified diagram of the International Classification of Functioning, Health
and Disability (ICF) components and the F-words concept: 1) based on the ICF, the clinician notices existing
deficits; 2) planning the intervention within the body structure and function component, aiming to select
appropriate therapeutic measures, the clinician looks at this component through a ‘magnifying glass’, where all
the F-words are engraved; 3) different therapeutic measures light up different F-words on the magnifying glass;
4) in the selection process, the clinician prefers those measures that light up the largest number of F-words; 5)

the clinician repeats this procedure in the area of other ICF.

Such mapping would not replace the ICF but would allow both systems to operate in parallel:
the ICF as a standardized classification tool, and the F-words as an accessible framework for clinical
practice and communication with families. This dual structure could minimize conceptual overlaps,
reduce terminological confusion, and enhance the practical utility of both frameworks. Ultimately,
the proposed solution aims to preserve the scientific robustness of the ICF while leveraging the
intuitive and motivational appeal of the F-words.

5. Limitations

This review has several limitations that should be acknowledged. First, although the search
strategy was conducted in a structured and systematic manner, it is possible that some relevant
studies were not identified due to publication bias or the use of search terms that may not have fully
captured the breadth of literature related to the ICF and the F-words framework. Second, the included
publications were highly heterogeneous with respect to study populations, age groups, and research
methodologies, which limits the direct comparability of findings across studies.

Third, much of the existing literature consists of conceptual papers, narrative reviews, and small-
scale empirical studies, while robust large-scale and longitudinal investigations remain limited. As a
result, the conclusions drawn in this review are necessarily more interpretative than definitive.
Finally, this review was restricted to English-language publications, which may have led to the
omission of relevant perspectives and findings reported in other languages.

6. Conclusions

The ICF and the F-words framework provide valuable guidance for interdisciplinary teams
involved in multidimensional therapeutic processes for children and adolescents with disabilities.
Together, they support a shift toward holistic, participation-oriented, and family-centered
approaches to pediatric rehabilitation. Despite their recognized conceptual value, both frameworks
remain underutilized in everyday clinical practice, a discrepancy that may reflect fragmentation,
limited coordination, and the persistence of dogmatic treatment models in pediatric disability care.
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Although the ICF and the F-words framework have a long-standing tradition and broad
international recognition, they are not free from conceptual and practical limitations. These
shortcomings may contribute to misunderstandings, inconsistent implementation, and reluctance
among clinicians to adopt them fully in routine practice and in interactions with children and their
families. Addressing such barriers is therefore essential to enhance their practical relevance and
clinical usability.

The adjustments proposed in this review aim to respond to these challenges by reducing
conceptual ambiguity and improving coherence between the two frameworks, without altering their
core principles. By preserving the scientific robustness of the ICF and leveraging the accessibility and
motivational strengths of the F-words, these modifications may facilitate more consistent application,
improve interdisciplinary collaboration, and support more effective, family-centered pediatric
rehabilitation practice.
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