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, Domenico Di Lallo® and

Marco Tofani® (®, Martina Mustari® ), Emanuela Tiozzo®
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ABSTRACT

Purpose: The aim of this systematic review is to verify the development of the International Classification
of Functioning, Disability and Health for Child and Youth (ICF-CY), investigating methodology and how
many core sets have been created.

Methods: Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines were
used to carry out the systematic review. Six bibliographic databases were searched: MEDLINE, SCOPUS,
Web of Sciences, CINHAL, PEDro, and OT Seeker. Papers included in the study have the following charac-
teristics: (a) pediatric population with different health conditions, (b) assessment of ICF domains, (c) devel-
opment of ICF-CY core set in different health conditions, and (d) recommendation for clinical uses.
Results: Search strategies allowed to identify 270 research papers. After the elimination of duplicates, 154
articles were analyzed. Finally, 28 records were included for qualitative synthesis. Twelve different ICF-CY
Core Sets were identified. Autism spectrum disorder, attention-deficit/hyperactivity disorder, and cerebral
palsy were the main health conditions studied at international level. Most of the studies involved inter-
national experts using Cieza’ methodology to inform ICF-CY Core Set.

Conclusions: After 15 years since the adoption of ICF-CY, it still finds some barriers to use. Concrete
actions should be taken to develop further core sets following a rigorous methodology and to contribute
implementing the ICF framework.
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» IMPLICATION FOR REHABILITATION

e In 15 years since the implementation of International Classification of Functioning, Disability and
Health for Child and Youth (ICF-CY), only 12 core sets have been developed.

e To develop ICF-CY Core Set, health professionals should follow methodology described by Cieza et al.

e Strong collaboration between low- and middle-income countries and high-income countries are
recommended.

Introduction The ICF provides detailed classifications of ability and disability
in the areas of body functions (i.e., physiological functions of
body systems), body structures (i.e., anatomical parts of the body),
activities (i.e., execution of tasks), participation (i.e., involvement
in life situations), and environmental factors (i.e.,, physical, social,
and attitudinal environment). For each of these components,

aspects of functioning are described in hierarchically structured

The World Health Organization (WHO) International Classification
of Functioning, Disability and Health (ICF) [1] was developed to
serve as a comprehensive framework for the components of func-
tioning and disability for all health-related conditions. The ICF is
designed to be used in combination with the International

Classification of Diseases and health-related problems (ICD) [2].
While the ICD maps health conditions to generic categories and
views disability as a consequence of a health condition (biomed-
ical model), the ICF is based on a bio-psycho-social model of func-
tioning, which understands disability as a result of a health
condition interacting with personal and environmental factors
yielding certain levels and compositions of participation and activ-
ities. Disability is therefore not an attribute of the person, but
rather the result of the interaction between biological, psycho-
social, and environmental contingencies [3].

categories with up to four levels of increasing detail. Therefore,
within each component, there is an exhaustive list of ICF catego-
ries that serve as the units of the classification. ICF categories are
denoted by unique alphanumeric codes and are hierarchically
organized in chapter, second, third, and fourth levels. When going
from the chapter level to the fourth level, the category’s definition
becomes more detailed [4]. The ICF contains more than 1400 cat-
egories, making it a highly comprehensive classification. This com-
prehensiveness is a major advantage and strength of the ICF. It is,
however, also the biggest challenge to its practicability [1]. To
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enhance the applicability of the classification, ICF-based tools
must to be tailored to the needs of the users — without weaken-
ing the strengths of the ICF [5]. The ICF was approved at the 54°
World Health Assembly in May 2001 and in 2007 the version for
Children and Youth (ICF-CY) was adopted as well. Derived from
the ICF in 2007, the ICF-CY [6] was designed to capture the par-
ticular situation of the developing child by adding categories and
expanding on descriptions that specifically take into account the
fact that (a) the child needs to be viewed in the context of the
family; (b) the nature and forms of participation change dramatic-
ally from dependent relationships in infancy to complex life situa-
tions in adolescence; (c) along with developmental changes in
participation, the nature and number of environments change as
well; and (d) lags in emergence of functions or acquisition of skills
may reflect developmental delay rather than impairments or sta-
ble limitations [7].

The ICF-CY consists of 1685 categories. This comprehensive-
ness limits the utility of the ICF-CY in daily clinical practice and
research activities [6]. Moreover, to facilitate its application, the
strategy for using the ICF must be tailored to the needs of differ-
ent users. Due to its complexity, the ICF-CY can be challenging to
apply in clinical practice. To reduce this complexity, researchers
and clinicians have emphasized the importance of preselecting
ICF-CY domains and codes relevant to clients with a restricted
health condition. This need for individualization is the primary
motivation behind the development of the ICF Core Sets [8]. An
ICF Core Set is a shortlist of ICF categories that are considered
most relevant for describing the functioning of an individual with
a particular health condition. The development of ICF Core Sets
draws on an evidence-based methodology to identify the most
relevant categories from the entire classification [9,10]. Each ICF
Core Set development project includes the development and
selection of sets standard categories for multiprofessional compre-
hensive assessment (comprehensive core set) or a minimal stand-
ard for the assessment and reporting of functioning and health
for clinical studies and clinical encounters (brief core set). The
Comprehensive ICF Core Set is intended for use in interdisciplin-
ary assessments, to promote the ICF as a “common language” for
effective teamwork [5]. The Brief ICF Core Set is derived from the
comprehensive set and can be employed in regular clinical
encounters where only a brief assessment is necessary, and in
clinical and epidemiological research. While a Comprehensive ICF
Core Set should include the typical spectrum of problems in func-
tioning in patients with a condition or in a defined context, the
Brief ICF Core Set aims to include only the most important cate-
gories across cultures and countries to be practical in any situ-
ation or setting. ICF Core Sets can be used to help understand
clients’ needs, to assess and report client functioning in different
settings, and in intervention planning [11,12].

Cerniauskaite et al. reviewed all articles on ICF published from
2001 to 2009, and reported that 54 articles were devoted to
studying core sets [13], while Yen et al. [14] investigated specific
development of ICF core set in adult population. Results are high-
lighted that the majority of publications (30.8%) were conceptual
papers, methodology were not univocal and strengthen the need
of ICF Core Set for specific health conditions. To the best of
author knowledge, only a systematic review was published for the
ICF-CY version; in particular, the study of Moretti et al. [15] investi-
gated the applicability of the ICF-CY in education reporting that
ICF-CY is currently used as a research tool, theoretical framework,
and tool for implementing educational processes.

This year marks the 15th anniversary from the publication of
the ICF-CY, considering the importance of ICF-CY Core Set for

research and clinical practice, the present study has as objective
to verify how many Core Sets of ICF-CY have been developed so
far, their methodology and main findings at international level.

Materials and methods

A research group comprised of allied healthcare professionals and
medical doctors from the Bambino Gesu Children’s Hospital IRCCS
conducted this study. The present investigation follows the
Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines [16]. PRISMA is an evidence-based
minimum set of items for reporting in systematic reviews and
meta-analyses. PRISMA focuses on reporting of reviews random-
ized trials but can also be used as a basis for reporting systematic
reviews of other types of research, particularly evaluations of
interventions.

Protocol registration

The present systematic review was registered to PROSPERO data-
base. The protocol was accepted in 13 April 2022 (code
CRD42022301739), it is available at PROSPERO website. It is an
international database of prospectively registered systematic
reviews in health and social care, welfare, public health, educa-
tion, crime, justice, and international development, where there is
a health-related outcome.

Literature search

A comprehensive search strategy was performed using different
databases, namely MEDLINE, SCOPUS, CINAHL, Web of Sciences,
PEDro, and OT Seeker. As recommended by the Cochrane meth-
odology [17], the search strategy was performed from inception
until 31 January 2022. Search strategies for different database
were reported as follows: (International Classification of
Functioning, Disability and Health[MeSH Terms]) AND (Child[MeSH
Terms]) AND (Adolescent[MeSH Terms]) AND (Core set) NOT
(Adult[MeSH Terms])) NOT (Aged[MeSH Terms]). The search strat-
egy was adjusted for each database with regard to filters or
limits.

Inclusion criteria and data extraction

As mentioned before, the purpose of the present systematic
review was to critical appraise, compare methodology, and sum-
marize the ICF core set for children and youth. Therefore, general
inclusion criteria were defined following the extended PICO for-
mat: patient: pediatric aged population with different health con-
ditions. Intervention: assessment of ICF domains, namely body
function and structure, activity and participation and contextual
factors. Comparison: no comparator. Outcome: development of
ICF-CY core set in different health conditions and recommenda-
tion for clinical uses. Study design: cross-sectional study, meth-
odological study, validation/psychometric study.

Additionally, no language restriction has been imposed.
Observational studies, clinical trials, posters, and dissertations
were excluded. Two allied healthcare professionals (TM, MM) first
screened one database each, by reading title and abstract. Then,
to guarantee an independent and unconditional review process,
each researcher evaluated the full texts primarily selected by the
other. In case no agreement was achieved between the two pri-
mary reviewers, a third and fourth reviewer made decision on
articles’ inclusion (ET, DD). This process led to select articles to
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Figure 1. Flow diagram for searching and screening process.

include in the systematic review. Articles’ information was then
categorized by authors, year of publication, study design, health
condition, methodology, domains, and main findings.

Results
Study selection

Search ended on 31 January 2022. Research on MEDLINE, CINAHL,
SCOPUS, Web of Science, PEDro, and OT Seeker databases identi-
fied 270 articles. One hundred and sixteen articles appeared in
more than one, and were eliminated as duplicates. One hundred
and fifty-four articles were analyzed on reading the title and
abstract, and 62 were excluded. Sixty-four of 92 remaining articles
were excluded after reading the full-text, since many concerned
linking with outcome measures or not pertinent with the objec-
tives of the present systematic review. At the end, 28 research
papers were included for qualitative synthesis. The selection pro-
cess is reported in the flowchart (Figure 1), according to the
PRISMA guidelines for reporting systematic reviews and meta-
analyses [16,18].

Study characteristics

For each included study, the following data were obtained: author
name(s) and year of publication, country of study/application,
health condition, methodology, population, ICF domains (body
functions, body structures, activity and participation, environmen-
tal factors), and main findings. Data are summarized in Table 1.

Country of study/application

ICF-CY Core Sets have been developed worldwide. Seventeen
studies [19-22,25-31,34,35,38,40,42,45] involved international
panel for determining ICF-CY Core set, while five were developed
in WHO American Regions (two Canada, one USA, one Argentina,
and one Brazil) [23,24,36,41,46], four in WHO Western Pacific
Regions (one China, three Taiwan) [32,33,39,43], and two in WHO
European Regions (one Germany, one Turkey) [37,44].

Methodology of the studies

Different methodological approaches were used to inform ICF-CY
Core Set. The majority of papers used Cieza methodology,
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Table 2. Synthesis of the ICF-CY Core Sets for health conditions.

Cerebral palsy
Attention-deficit/hyperactivity disorder
Autism spectrum disorder

Oral health

General pediatric population

Early delay of disabilities

Neurological condition doing aquatic therapy
Cleft lip palate

Burn injuries

Di George Syndrome

Duchenne and Becker muscular dystrophy
Low Vision Disease

consisting in three different phases. The first phase in the process
is collecting the evidence, consisting in four preparatory studies
that capture different perspectives: an empirical multicenter study
(clinical perspective), an expert survey (health professionals’ per-
spective), a systematic literature review (research perspective),
and qualitative study (perspective of persons with a health condi-
tion). In phase two, the resulting set of “candidate” ICF categories
is provided to the experts and health professionals who partici-
pate in an international consensus conference during which they
decide on the ICF categories to be included in the respective ICF
Core set. The final phase in the process involves implementing
the first version of the ICF Core set. Cieza methodology, and each
phase, was used for attention-deficit/hyperactivity disorder
(ADHD) [19,21,25,27,34], autism spectrum disorder (ASD)
[20,22,26,35,36], cerebral palsy (CP) [40,41,45,46], children neuro-
logical condition doing aquatic therapy, clef lip and palate. Three
conceptual papers describing Cieza methodology were found for
ADHD, ASD, and obstetric brachial plexus injury. Five studies
[23,30,33,38,43] used a Delphi method, a process used to arrive at
a group opinion or decision by surveying a panel of experts.
Three studies [29,32] identified ICF-CY Core Set through experts
or linking/matching information with clinical record data and/or
with surveillance data. Paper on low vision did not describe in
depth methodology for the development of ICF-CY-Core Set [44].
At the end, two studies [41,42] performed comparative content
and methodological analysis to inform ICF Core Set.

Health condition and ICF-CY Core Set

The majority of studies investigate ICF-CY Core Set for CP with six
studies [32,36,39,40,45,46], and ASD [20,21,26,35] and ADHD with
five studies each [19,21,25,27,34]. Furthermore, one study per-
formed a comparative analysis between CP, ASD, and ADHD [42].
Two studies defined ICF-CY Core Set for oral health [29,30] and
three were created for a non-specific health condition, namely
general pediatric population [43], children with early delay of dis-
abilities [38] and children with neurological condition doing
aquatic therapy [31]. At the end, six studies defined ICF-CY Core
Set for specific population, namely cleft lip palate [37], burns inju-
ries [33], DiGeorge Syndrome [23], Duchenne and Becker muscular
dystrophy [24], and low vision disease [44]. For obstetric brachial
plexus injury [28], only the methodological approach was
described. Results are summarized in Table 2.

For ADHD, ASD, CP and children with neurological condition
doing aquatic therapy, authors developed both comprehensive
ICF-CY Core Set and Brief ICF-CY Core Set specific per age. In par-
ticular, ADHD and ASD defined specific core set for children aged
0-5 years, 6-16 years, and >16 years, while for CP and CNACT
authors defined specific core sets for the following range:
0-5 years, 6-13 years, and 14-18 years.

ICF-CY CORE SET . 7

Discussion

The ICF-CY was introduced in 2007 by the WHO and this year
marks the 15th anniversary since it was launched. The present
study explored the use of ICF-CY core set, internationally and
identified 12 ICF-CY Core Set.

The ICF framework produced a systematic change for
approaching health and disability. ICF-based approach produced a
paradigm shift in healthcare models and is continuing to force a
radical change in treatment and rehabilitation approaches, as well
as in outcomes measurement. For instance, in Canada is propos-
ing an ICF-informed practice model supplemented by other
frameworks to facilitate interprofessional collaborative care within
primary health care [47]. Furthermore, the ICF approach stimu-
lated the whole scientific community to investigate which out-
come measures can capture different ICF domains for specific
health conditions [48-51]. The ICF-CY can be seen as an inter-
active system providing building blocks to study different aspects
of child functioning in various everyday contexts and the complex
relationships between functioning and contextual factors [6]. The
coding system of the classification provides an opportunity to
identify content and/or compare data in for example text or
measures by linking information or items to components, chap-
ters, and categories in the comprehensive classification [52,53].
The domains and classification codes of the ICF-CY can be used in
collaboration within and between professional groups to jointly
assess influential factors of child functioning and learning [54]
have shown that professionals in child habilitation find the con-
tent in ICF-CY useful and that it is a logically coherent model. The
professionals tend to find it useful for documenting children’s
functioning, and that the use of the ICF-CY enhanced a focus on
child participation and expanded their perspectives [55]. The
development of ICF-CY originates from the need to describe the
functioning of children and youth in correspondence with ICF.
The ICF-CY offers especially more extended points of departure
and greater detail for a better description of the growth and
development of children and youth. Differences with ICF took the
form of modifying or expanding descriptions, assigning new con-
tent to unused codes, modifying inclusion and exclusion criteria,
and expanding qualifiers to include developmental aspects. ICF-
CY also contains a classification of external factors, the immediate
and wider environment of a child. ICF-CY is especially extended
with learning and playing aspects and the developmental process.

However, the application of ICF in clinical practice may have
some difficulty, for instance, poor inter-rater reliability and regard
to patients’ complexity [56]. For clinical use, the comprehensive-
ness of the ICF-CY is a challenge. Therefore, for both ICF and ICF-
CY comprehensive and brief ICF-CY Core set were developed.
Reduced sets of categories have been defined as standard min-
imum content areas to be used for specific purposes: Brief ICF
Core Sets include 10-20 categories to be used for clinical studies
or population surveys whereas Comprehensive ICF Core Sets
include approximately 100 categories aiming to guide multidiscip-
linary assessments [57].

The present study finds 12 ICF-CY Core Set for specific health
conditions. Duijnisveld et al.'s study [28] only reported the meth-
odology to use for developing ICF-CY Core Set in brachial plexus
injuries, while Conway et al.s’ study on Duchenne and Becker
muscular dystrophies [24] identified specific categories only for
body functions domain (23 categories). The rest of included stud-
ies identified specific categories for each domain of the ICF-CY,
namely body functions and structures, activity and participation
and environmental factors.
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The most widely used methodology to inform ICF-CY Core Set
was those described by Cieza et al. [10,58,59]. However, it is
important point out further methodological approach resulting
from the systematic review. Napoli et al. [36] developed a specific
ASD Core Set (TEA-CIFunciona) incorporating the most relevant
ICF categories for the Argentinian context based on previous
research [20]. Similarly, Liao et al. [32] developed specific CP Core
Set for Taiwanese children matching national surveillance data
with previous ICF Core Set for CP population. These studies high-
light the importance to verify the feasibility and to adapt ICF Core
Set for specific context and countries. In fact, if functioning, health
and disability are the results of biological, psychological, and
environmental factors, also the use of Core Set may varying
depending on culture, society, and country. Furthermore, the
importance of methodological approach is well described in
Schiariti and Masse [41] who report differences in analyzing func-
tional profile of children with CP depending of perspective of
healthcare professionals, children and caregivers or clinical stud-
ies. Authors strength the need to consider all relevant aspects
when describing functional profile of a specific health condition
and when researchers approach to the development of ICF-CY
Core Set.

With respect to the only other review on the development of
ICF Core Set for adults [14], we registered differences in quantity
of research products. Basically, we included 28 research papers
while for adulthood in 2012 were retrieved 116 research papers.
Furthermore, we find only 12 ICF Core Set for children and youth,
while for adults were find more than 100 comprehensive core
sets. Why ICF-CY Core Set seem to be under-utilized? The answer
is probably not to be found in this review, not least because we
set different objectives. However, a few considerations can be
made. First, there is probably a difficulty in using ICF-CY and lack
of training. Globally, the ease of ICF-CY usage was classified as
low to moderate, highlighting the need for training and routiniza-
tion of the new practices [60]. Although the explicit positive
impact on using ICF-CY [61], professionals with different back-
ground highlight the need of support or change in different area,
namely (a) the need of specialized training, (b) greater collabor-
ation mechanisms between schools and health and social services,
and (c) the development of assessment measures consistent with
ICF-CY framework. Moreover, analyzing the publications included
in our systematic review we can see that 50% of the publications
were produced by the same group of researchers, and the same
have then collaborated in some papers together with other
groups. Therefore, a massive training program to disseminate
methodological approach to inform ICF-CY Core Set and best
practices is urgently recommended. Moreover, as described by
Cieza et al. [10,58], the proper development of ICF-Core Sets
required several phases that take more time, at least three years.
Therefore, the study and research process require substantial
financial support. Not surprisingly, the most comprehensive Core
Sets have been developed in high income countries and through
research grants. An international effort to strength collaboration
between research centers, academics of both high- and low/mid-
dle-income countries is required.

The present systematic review has some limitations. First, we
reviewed studies from various countries, and we do not impose
any language restriction; for those languages in which authors
have no good command (e.g. Farsi, Chinese, and Korean) we
involved professional translators with no specific health back-
ground. In addition, the methodological quality of the studies
could not be assessed. We noted that most studies used the

methodology described Cieza et al, but we could not perform
comparisons between different studies in different settings.

In conclusion, the present study found a relatively small
amount of ICF-CY Core Set and this probably represents the main
barrier in using ICF framework in developmental age. Further
effort at international level should be undertaken to share oper-
ational methodologies, support virtuous research processes and
disseminate good practices that are consistent with the bio-psy-
cho-social vision of the ICF.
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