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Abstract

Background/objectives: Communication difficulties are highly prevalent among children
with cerebral palsy (CP) and have a significant impact on participation, psychosocial
development, and quality of life. The Communication Function Classification System
(CFCS) was developed to provide a standardized framework for describing functional
communication performance across five ordinal levels. While the CFCS has been validated
internationally, evidence on its psychometric properties in Italian pediatric populations
remains limited. The objective of this study was to examine the inter-rater and intra-rater
reliability of the Italian version of the CFCS and to explore construct validity through a
single association with the Gross Motor Function Classification System Expanded and
Revised (GMFCS E&R). Methods: A cross-sectional study was conducted with 66 children
with CP (mean age 8.8 years, SD = 4.9) recruited from the Bambino Gesù Children’s Hospital
in Rome. Two trained raters independently classified each child using the CFCS and
GMFCS E&R, with CFCS reassessments performed after 14–20 days to evaluate intra-rater
stability. Agreement was assessed using linear weighted Cohen’s Kappa (κw) coefficients,
and construct validity was analyzed using Spearman rho correlation (r) between CFCS
and GMFCS E&R levels. Results: The CFCS demonstrated almost very good agreement
for both inter-rater and intra-rater reliability, with κw values exceeding 0.90. Construct
validity was supported by a strong and statistically significant correlation with GMFCS
E&R (r = 0.82, p < 0.01), indicating that greater motor impairment was associated with
more severe communication limitations. Conclusions: The Italian version of the CFCS
is a highly reliable classification system and shows evidence of construct validity based
on a single convergent association in children with CP. These findings support its use
for descriptive and classificatory purposes in clinical and research contexts, while further
studies are needed to examine additional psychometric properties.

Keywords: cerebral palsy; communication; CFCS; GMFCS; validation; reliability; construct
validity; rehabilitation

1. Introduction
Communication is a fundamental human function, essential for social interaction,

learning, and participation in daily life. It encompasses not only the transmission of
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information but also the dynamic exchange of meanings, emotions, and intentions between
individuals. In rehabilitation sciences, communication is considered a multidimensional
construct that involves both expressive and receptive aspects, relying on verbal and non-
verbal modalities as well as contextual and relational factors. When communication
is impaired, the consequences extend beyond linguistic deficits, profoundly affecting
participation, psychosocial development, and quality of life [1].

A distinction must be made between verbal communication and communication
function. Verbal communication primarily refers to speech production, intelligibility, and
language structures, whereas communication function encompasses the overall effective-
ness with which an individual can participate in communicative exchanges in everyday
contexts. This includes gestures, facial expressions, augmentative and alternative com-
munication (AAC) [2], and the individual’s ability to alternate effectively between the
role of sender and receiver. From a rehabilitation standpoint, communication function is
therefore a broader construct, aligned with the World Health Organization’s International
Classification of Functioning, Disability and Health (ICF) [3], which emphasizes activity
and participation rather than impairment alone [4].

In children with cerebral palsy (CP), communication difficulties are highly preva-
lent: epidemiological studies report that approximately half of children with CP have
speech/language or broader communication impairments, while nearly one-quarter are
classified as non-speaking [5], particularly among children with greater motor and cogni-
tive involvement [6]. The result is that many children with CP risk assuming a passive role
in communication, where conversational partners dominate interactions and opportunities
for active participation are restricted. These challenges are particularly significant given
that CP is the most common cause of physical disability in childhood, with prevalence
estimates of 1.6 per 1000 live births in high-income countries, while in low- and middle-
income countries the prevalence is higher [7]. Given the heterogeneity of CP, a classification
of communication function is necessary to describe differences among children, to guide
clinical decision-making, and to enable the comparison of data across studies. The ICF
framework provides a conceptual basis for such classification, as it highlights not only body
functions and structures but also activity, participation, and contextual factors. A stan-
dardized measure of communication function allows clinicians and researchers to stratify
samples, design targeted interventions, and monitor outcomes with comparable metrics.

The Communication Function Classification System (CFCS), developed by Hidecker
and colleagues in 2011 [8], was introduced to meet this need. The CFCS is a five-level
ordinal scale that classifies everyday communication performance in individuals with CP,
taking into account both sending and receiving roles, conversational pace, and partner
familiarity. Unlike tools limited to speech or language assessment, the CFCS evaluates the
effectiveness of communication in natural contexts, regardless of the modality employed. It
therefore captures the range of communicative strategies—including AAC—that children
may use, offering a clinically relevant perspective on participation.

Since its development, the CFCS has undergone several validation studies internation-
ally [9] and have confirmed strong correlations between CFCS levels and other functional
classification systems, such as the Gross Motor Function Classification System (GMFCS)
and the Manual Ability Classification System (MACS) [9,10]. The standardization of com-
munication classification is crucial for both clinical and research purposes. Clinically, it
provides a common language among healthcare professionals, caregivers, and educators,
facilitating goal-setting and intervention planning. In research, it enables comparability
across studies and supports stratification of samples in clinical trials, longitudinal follow-
ups, and outcome evaluations. Without standardized functional classifications, data remain
fragmented, limiting the generalizability of findings and the development of evidence-
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based guidelines. Despite growing international evidence, Italian studies using the CFCS
remain limited, particularly with regard to formal psychometric evaluation and the exam-
ination of its relationship with other functional domains. To date, few studies in Italian
samples have specifically investigated the association between communication function,
as classified by the CFCS, and motor function or other functional parameters in children
with CP [11,12]. Establishing the reliability of the CFCS in Italy is essential to ensure that
clinicians and researchers can apply it with confidence in both clinical practice and research
studies. Moreover, exploring the relationship between communication and motor abilities
may further clarify the interplay between functional domains in CP, supporting integrated
rehabilitation planning.

The present study aimed to measure the inter-rater and intra-rater reliability of the
CFCS in a sample of Italian children with CP and to examine its construct validity by
exploring the correlation between communication function and gross motor abilities as
classified by the GMFCS E&R. We hypotheses that (a) the CFCS is a reliable tool for classi-
fying communication function in Italian children with CP, showing high inter-rater and
intra-rater agreement; and (b) communication and motor functions are positively correlated,
with higher levels of motor impairment associated with greater communication difficulties.

2. Materials and Methods
2.1. Study Design

This was a cross-sectional observational study designed to evaluate the psychometric
properties of the CFCS in a pediatric Italian population with CP. The research groups have
solid experience in validation of outcome measures and developmental disabilities [13–15].
The study was approved by the Ethics Committee of Bambino Gesù Children’s Hospital
with protocol number 3329_OPBG_2024.

2.2. Participants

An a priori sample size estimation for the construct validity analysis was performed
assuming a minimum relevant monotonic association of r = 0.40 between CFCS and GMFCS
E&R, corresponding to a moderate and clinically plausible correlation. With a two-tailed
significance level of α = 0.05 and 80% power, the required sample size was estimated
using Fisher’s z transformation, resulting in a minimum of 47 participants. Children were
recruited through a convenience sampling strategy from the Bambino Gesù Children’s
Hospital IRCCS (Scientific Institute for Research, Hospitalization and Healthcare). Recruit-
ment was carried out over a 6-month period. Eligibility was restricted to children with
a confirmed diagnosis of CP according to the Surveillance of Cerebral Palsy in Europe
(SCPE) criteria [16], aged between 0 and 18 years, and with sufficient familiarity with
the Italian language to ensure that caregivers and raters could provide reliable responses.
Children with cerebral visual impairment or significant hearing impairment were excluded,
as these conditions could have independently affected communication performance and
confounded the interpretation of communication-related outcomes. In contrast, children
with mild visual impairments and children with cognitive impairment were not excluded,
provided that they were able to participate in the assessment and that caregivers could
meaningfully report on communication abilities. Children were also excluded if they pre-
sented with neurological or genetic conditions other than CP, if they were hospitalized in
intensive or sub-intensive care units at the time of assessment, or if their clinical status was
unstable due to severe medical complications, unconsciousness, or sedation, which would
have prevented the evaluation of communication abilities.
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2.3. Instruments
2.3.1. Communication Function Classification System (CFCS)

The CFCS is a five-level ordinal scale originally developed by Hidecker and col-
leagues [8] to provide a standardized framework for describing everyday communication
performance in individuals with CP. For this study, the Italian translation available on the
official CFCS website was adopted, ensuring linguistic and cultural consistency with the
target population. The CFCS is designed to classify functional communication based on
several key dimensions, namely the child’s effectiveness as both sender and receiver of
messages, the fluency and pace of conversational exchanges, and the ability to engage with
familiar and unfamiliar communication partners. Importantly, the classification does not
focus solely on verbal language, but rather considers the full spectrum of communicative
modalities, including spoken speech, gestures, facial expressions, and AAC strategies. The
five levels of the CFCS represent a continuum of communication performance in daily
life. At the highest level (Level I), children are able to communicate effectively as both
senders and receivers with familiar and unfamiliar partners, showing fluid exchanges with
minimal breakdowns. Level II also reflects effective communication with all partners, but
interactions are characterized by a slower rhythm, with increased time needed for message
formulation, comprehension, or repair. At Level III, effectiveness is maintained only with
familiar partners, whereas interactions with strangers or less familiar individuals are less
reliable or inconsistent. Children classified at Level IV show irregular effectiveness even
when communicating with familiar partners, alternating between successful and unsuccess-
ful exchanges. Finally, Level V identifies children whose communication is seldom effective,
even with partners who know them well, indicating substantial limitations in both sending
and receiving roles across daily contexts. The Italian version of the CFCS used in this study
corresponds to the official translation made available on the CFCS website (please see
www.cfcs.us), which hosts authorized versions of the instrument in multiple languages
for international use. These translations are disseminated by the CFCS developers and are
intended to support standardized application of the classification system across different
linguistic and cultural contexts.

2.3.2. Gross Motor Function Classification System—Expanded & Revised (GMFCS E&R)

The GMFCS E&R [17] is one of the most widely adopted functional classification tools
in the field of CP. Developed to provide a standardized description of gross motor abilities,
it categorizes children into five ordinal levels according to their typical performance in
everyday environments, rather than their best capacity under ideal circumstances. The
GMFCS E&R takes into account the child’s ability to sit, stand, transfer, and move across
home, school, and community settings, with particular emphasis on mobility and the use
of assistive devices such as walkers, crutches, or wheelchairs [18]. The five levels of the
GMFCS E&R describe a continuum of motor performance that ranges from children who
are able to walk without limitations (Level I) to those who are transported in a manual
wheelchair (Level V). Intermediate levels capture the use of walking aids, limitations in
outdoor or long-distance mobility, and the reliance on powered mobility devices when
independent ambulation is no longer feasible. The classification is designed to reflect func-
tional mobility across different ages, and the expanded version incorporates developmental
expectations up to 18 years of age, thus allowing for longitudinal consistency in clinical
and research contexts.

2.4. Procedures

Prior to the initiation of data collection, two rehabilitation professionals—an occu-
pational therapist and a speech and language therapist—completed a structured training

https://doi.org/10.3390/children13010012

www.cfcs.us
https://doi.org/10.3390/children13010012


Children 2026, 13, 12 5 of 13

program on the use of both the CFCS and the GMFCS E&R. The training comprised a
review of the official manuals, examination of case examples, and a series of consensus
exercises designed to promote a uniform interpretation of the classification criteria and to
reduce potential sources of rater variability. The calibration process was organized into
two sessions of approximately 90 min each and involved the joint review of eight clinical
cases selected to represent the full range of communication profiles encompassed by the
CFCS. The sessions were supervised by a senior clinician with longstanding experience in
the application of functional classification systems in CP, who oversaw discussions and
ensured agreement on the operationalization of each descriptor. This preparatory work
was essential to harmonize the evaluators’ approach and likely contributed to the high
reliability values observed.

Assessments were carried out in clinical environments that were already familiar to
the children, such as hospital outpatient or inpatient settings, thereby reducing the risk
of situational anxiety or atypical behavior. Whenever appropriate, parents or primary
caregivers were present during the evaluations, and their input was actively sought. In
particular, for the CFCS, caregivers were asked to provide examples of the child’s everyday
communication strategies and contexts, supplementing the direct observations of the raters.
To limit the influence of short-term variability factors such as fatigue, mood, or transient
health conditions, assessments were conducted during routine clinical appointments and,
as far as possible, at similar times of day for each child. Evaluations were scheduled to
avoid periods immediately following demanding therapeutic sessions or medical proce-
dures. This approach aimed to ensure that CFCS ratings reflected the child’s habitual
communication performance in daily life rather than temporary fluctuations or isolated
best performances observed in a clinical setting.

Each participant was independently classified by the two raters [19] using both the
CFCS and the GMFCS E&R. For inter-rater reliability, the two clinicians performed their
classifications independently during the same assessment phase, without discussion and
without access to each other’s ratings; CFCS scores were recorded separately for each
rater. For the CFCS, the evaluation considered the child’s effectiveness in assuming both
the roles of sender and receiver, the pace of conversational turn-taking, and the capacity
to interact with both familiar and unfamiliar partners, regardless of the communicative
modality employed (speech, gestures, facial expressions, or augmentative and alternative
communication devices). For the GMFCS E&R, classification was based on the child’s usual
mobility performance across home, school, and community contexts, with emphasis on
sitting, standing, transfers, and the use of assistive devices. To examine intra-rater reliability,
the CFCS was re-administered by the same raters after an interval of 14–20 days. This
timeframe was chosen deliberately: it was sufficiently short to minimize developmental
changes or intervention effects that could alter communication performance, but sufficiently
long to reduce the likelihood that raters would recall their previous classification. At the
time of reassessment, raters did not have access to their previous CFCS ratings, and no
records of prior classifications were available during the second assessment. Data were
systematically collected through a structured electronic form created in Google Forms.
The form was organized into sections, beginning with demographic variables such as
age, sex, and CP subtype, and followed by the classification outcomes for both CFCS and
GMFCS E&R. This digital format facilitated the standardization of data entry, minimized
transcription errors, and enabled efficient data export for subsequent statistical analysis.

2.5. Statistical Analysis

Data analysis was performed using SPSS Statistics version 27 (IBM Corp., Armonk,
NY, USA). Descriptive statistics, including means and standard deviations for continuous
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variables and frequencies and percentages for categorical variables, were calculated to
provide a comprehensive overview of participant demographics and the distribution of
classification outcomes across both the CFCS and the GMFCS E&R.

The assessment of reliability focused on both intra- and inter-rater agreement for
the CFCS. Given the ordinal and categorical structure of the classification system, relia-
bility was evaluated using linear weighted Cohen’s Kappa, which measures the degree
of concordance between raters beyond chance [20]. Linear weighting was selected as
the primary reliability index because it accounts for the ordered structure of the scale
and provides a conservative estimate of agreement by assigning proportionally greater
penalties to disagreements between more distant categories. Percentage agreement was
also calculated as a complementary measure to facilitate interpretation, particularly in
the presence of unbalanced category distributions. Values were interpreted according to
conventional benchmarks, with coefficients below 0.40 considered indicative of poor agree-
ment, values between 0.41 and 0.60 reflecting moderate agreement, values between 0.61
and 0.80 indicating substantial agreement, and values greater than 0.80 denoting almost
perfect agreement [21,22]. Construct validity was investigated by examining the association
between CFCS and GMFCS E&R. Spearman rho correlation coefficient (r) was calculated
to assess the linear relationship between the two ordinal variables, as both scales follow
a monotonic progression of functional ability [23]. Correlation strength was interpreted
as weak when r ranged from 0.0 to 0.3, moderate when values ranged from 0.3 to 0.7, and
strong when exceeding 0.7 [24]. Statistical significance was set at p < 0.05, two-tailed. In
addition, scatterplots and box-plots were generated to provide a visual representation of
the relationship between motor and communication function, facilitating the interpretation
of correlations across the spectrum of functional levels.

3. Results
We recruited a total of 66 children with CP, most of whom presented with the bilateral

spastic form (54.5%), followed by dyskinetic (31.8%). The distribution across GMFCS
indicated a predominance of children with more severe motor impairments, as Levels IV
and V each accounted for 33.3% of the sample. Similarly, according to the CFCS, higher
severity levels (Levels IV–V) were common, representing more than half of the participants.
The main demographic and clinical characteristics of the study population are summarized
in Table 1.

Table 1. Sample Characteristics.

Category Value

Age (years), mean (SD) 8.8 (4.9)

Sex n (%)

Male 36 (54.5%)
Female 30 (45.5%)

SCPE

Bilateral spastic 36 (54.5%)
Dyskinetic 21 (31.8%)

Ataxic 5 (7.6%)
Unilateral spastic 4 (6.1%)
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Table 1. Cont.

Category Value

CFCS

Level I 2 (3.0%)
Level II 14 (21.2%)
Level III 17 (25.8%)
Level IV 14 (21.2%)
Level V 19 (28.8%)

GMFCS E&R n (%)

Level I 1 (1.5%)
Level II 6 (9.1%)
Level III 15 (22.7%)
Level IV 22 (33.3%)
Level V 22 (33.3%)

Abbreviations: CFCS = Communication Function Classification System; GMFCS E&R = Gross Motor Function
Classification System Expanded and Revised; SD = standard deviation.

The distribution of CFCS levels across raters and time points demonstrated consistent
classification patterns, with minimal variation between assessments. Excellent agreement
was observed both for intra-rater reliability (κw = 0.95, 95% CI: 0.91–0.99) and inter-rater
reliability (κw = 0.91, 95% CI: 0.83–0.98), with a percentage agreement of 93.9% and 90.9%,
respectively. Detailed distributions and agreement coefficients are reported in Table 2.

Table 2. Inter- and intra-rater reliability of the CFCS (tot 66).

CFCS Level T1/Rater A n (%) T2 n (%) Rater B n (%)

1 2 (3.0) 2 (3.0) 2 (3.0%)
2 14 (21.2) 15 (22.7) 14 (21.2%)
3 17 (25.8) 16 (24.2) 16 (24.2)
4 14 (21.2) 15 (22.7) 14 (21.2)
5 19 (28.8) 18 (27.3) 20 (30.3)

Agreement κw 95% CI

Intra-rater (T1 vs.
T2) 0.95 (0.91–0.99 95% CI)

Inter-rater (A vs. B) 0.91 (0.83–0.98 95% CI)
T1–T2: Time administration 1 and 2; A and B: Rater A and B; CFCS: Communication Function
Classification System.

To provide a more detailed representation of rating concordance, the contingency
tables underlying the reliability analyses are reported in Tables 3 and 4. Table 3 presents
the cross-tabulation of CFCS levels assigned at Time 1 and Time 2 by the same rater for
the intra-rater reliability assessment, while Table 4 shows the cross-tabulation of CFCS
levels independently assigned by Rater A and Rater B for the inter-rater reliability as-
sessment. These tables display the frequency distribution of CFCS classifications across
assessments and raters, allowing visualization of exact agreement along the diagonal and
the distribution of any discrepancies across adjacent and non-adjacent levels.
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Table 3. Intra-rater contingency table of CFCS classifications at Time 1 and Time 2.

CFCS

T1

T2
I II III IV V Total

I 2 0 0 0 0 2

II 0 14 0 0 0 14

III 0 1 15 1 0 17

IV 0 0 1 13 0 14

V 0 0 0 1 18 19

Total 2 15 16 15 18 66

Table 4. Inter-rater contingency table of CFCS classifications assigned by Rater A and B.

CFCS

B

A
I II III IV V Total A

I 2 0 0 0 0 2

II 0 14 0 0 0 14

III 0 0 14 2 1 17

IV 0 0 1 12 1 14

V 0 0 1 0 18 19

Total B 2 14 16 14 20 66

Construct validity analysis revealed a Spearman rho coefficient of 0.82, 95% CI
0.72–0.89 (p < 0.01). Figure 1 illustrates the relationship between GMFCS E&R and CFCS
levels, showing a clear monotonic trend whereby higher levels of gross motor impairment
are associated with more severe communication limitations. Lower GMFCS levels are
predominantly associated with lower CFCS levels, whereas children classified at GMFCS
Levels IV and V are more frequently classified within the higher CFCS categories. Notably,
greater variability in CFCS levels is observed at intermediate GMFCS levels, indicating
that children with similar motor severity may present heterogeneous communication
functioning. This pattern is further detailed in the contingency table (Table 5), which
reports the distribution of CFCS levels across GMFCS categories and highlights the over-
lap between communication and motor classifications, particularly in the mid-range of
functional severity.

Table 5. Cross-tabulation of CFCS levels across GMFCS E&R levels.

GMFCS

CFCS
I II III IV V Total CFCS

I 1 1 0 0 0 2

II 0 4 8 2 0 14

III 0 1 6 7 3 17

IV 0 0 1 6 7 14

V 0 0 0 7 12 19

Total GMFCS 1 6 15 22 22 66
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Figure 1. Box-plot illustration for GMFCS and CFCS.

4. Discussion
The present study aimed to evaluate the measurement properties of the Italian version

of the CFCS in a sample of children with CP. The main findings demonstrate that the CFCS
has excellent intra-rater and inter-rater reliability, with κw coefficients of 0.95 and 0.91,
respectively, and strong construct validity, as evidenced by the significant correlation with
the GMFCS E&R (r = 0.82, p < 0.01). These results indicate that the CFCS can be considered
a reliable and valid tool for assessing communication function in Italian children with CP,
suitable for both clinical practice and research purposes.

Our findings are consistent with the original validation study by [8] and colleagues,
which reported κw values ranging from 0.66 to 0.92 among raters from different professional
backgrounds. The high level of agreement observed in our sample falls within the upper
range of those estimates, supporting the cross-cultural robustness of the CFCS classification
criteria. Similar results have been reported in other linguistic adaptations. For instance,
Mutlu et al. [25] found inter-rater intraclass correlation coefficients (ICCs) between 0.95 and
0.96 in a Turkish cohort of 102 children, while Soleymani and colleagues [26] observed intra-
rater ICCs of 0.94–0.98 and inter-rater ICCs of 0.74–0.88 in a Persian-speaking population.
Likewise, Choi [27] confirmed high consistency between therapists and caregivers in a
Korean sample, with weighted Kappa values above 0.80. The comparable reliability levels
across countries suggest that the CFCS operational definitions are sufficiently clear and
that the scale captures universal features of communication functioning in children with
CP, regardless of linguistic or cultural background.

In our study, the high agreement between raters can be attributed to several method-
ological factors. Firstly, both raters were trained rehabilitation professionals—a speech and
language therapist and an occupational therapist—who underwent a structured calibration
process before data collection. This approach ensured conceptual alignment and minimized
interpretive variability, an aspect that may explain the slightly higher reliability values com-
pared with earlier studies that involved raters with more heterogeneous expertise. Secondly,
the time interval adopted for intra-rater testing (14–20 days) was adequate to minimize
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recall bias while preventing potential changes in communication performance due to thera-
peutic interventions or developmental progression. This methodological rigor strengthens
the evidence for the temporal stability of the Italian CFCS and supports its reproducibility
for use in repeated assessments, longitudinal follow-ups, and outcome evaluations.

Regarding construct validity, the strong correlation between CFCS and GMFCS E&R
(r = 0.82) supports the theoretical hypothesis that communication and gross motor functions
are closely interrelated domains in children with CP. This relationship has been consis-
tently demonstrated in previous studies, though with varying magnitudes of correlation (r
ranging from 0.40 to 0.86) [25,26,28,29]. Our correlation value lies at the higher end of this
spectrum, reinforcing the notion that more severe motor impairments are often accompa-
nied by greater communication limitations. Several neurodevelopmental mechanisms may
explain this association. Motor and communication functions rely on overlapping cortical
and subcortical networks, particularly in regions involved in motor planning, sensorimotor
integration, and orofacial control. Lesions affecting these networks can simultaneously
compromise gross motor and speech-motor functions, resulting in both mobility and com-
munication deficits. Furthermore, children with severe motor impairments often experience
restricted opportunities for social interaction, reduced environmental exploration, and lim-
ited access to alternative communication modalities, all of which may negatively impact
communicative competence and participation.

Nevertheless, while motor and communication functions are related, they remain
distinct constructs reflecting different aspects of functioning. The GMFCS focuses on move-
ment and mobility across contexts, while the CFCS measures communicative effectiveness,
encompassing both expressive and receptive modalities and the ability to adapt across
familiar and unfamiliar partners. The strong but non-overlapping correlation observed in
this study confirms that each classification system provides complementary information,
aligning with the World Health Organization’s International Classification of Functioning,
Disability and Health (ICF) framework [30]. This multidimensional perspective is crucial
for clinical practice, as it underscores the need to assess communication alongside motor,
manual, and cognitive abilities to obtain a comprehensive profile of functioning. The
integration of CFCS and GMFCS data can thus guide more holistic intervention planning,
facilitate goal setting within multidisciplinary teams, and enhance communication between
healthcare professionals, educators, and families.

Another relevant finding concerns the distribution of CFCS levels in our cohort, which
was skewed toward the more severe categories (Levels IV–V). This reflects the recruitment
setting—a tertiary pediatric rehabilitation hospital specializing in complex neurological
conditions—and is consistent with epidemiological data indicating that children with
bilateral spastic and dyskinetic CP, who constituted the majority of our sample, are more
likely to experience significant communication challenges. At the same time, this severity
distribution does not fully represent the broader Italian CP population, in which milder
motor and communication profiles are proportionally more common and typically managed
in community-based services. The predominance of children at the extreme ends of the
CFCS scale may also have influenced the psychometric results: classifications at the margins
are generally less ambiguous, which may partly explain the high intra- and inter-rater
reliability observed. Likewise, the strong correlation between CFCS and GMFCS may have
been amplified by reduced variability and clustering of severe functional profiles, as both
measures capture the cumulative burden of motor and communication limitations within
this clinical population. These considerations highlight the need for future multicenter
studies with a more balanced distribution of severity levels to improve generalizability and
refine estimates of construct validity.
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Despite these strengths, several limitations should be acknowledged. First, the sample
size, while comparable to other validation studies, was limited to a single rehabilitation cen-
ter and may not fully represent the broader Italian CP population, including children with
milder forms of impairment or those receiving community-based services. Second, CFCS
classifications in the present study were based exclusively on clinician ratings. Although
caregiver input was used to contextualize everyday communication performance, care-
givers did not provide independent CFCS classifications, and parent–clinician agreement
was not examined. Previous studies have emphasized the relevance of caregiver ratings for
ecological validity, and this aspect should be addressed in future research. Third, although
the time interval for intra-rater testing was carefully chosen, external factors such as fatigue,
mood, or daily variability in communicative behavior could have influenced individual
ratings. Fourth, construct validity was examined only through correlation with the GMFCS
E&R, which primarily reflects gross motor functioning and therefore captures only one
dimension of overall functioning in children with CP. While the observed association sup-
ports the expected relationship between motor and communication domains, reliance on a
single external classification system may limit the comprehensiveness of construct validity
assessment. Additional validation against other functional measures, such as the Manual
Ability Classification System (MACS) [31,32], Eating and Drinking Abilities Classification
System (EDACS) [33–35] and Visual Function Classification System (VFCS) [36] or cognitive
assessments, would provide a more nuanced understanding of the CFCS’s convergent and
discriminant properties. Future research should therefore expand on these findings by
including larger and more diverse samples across multiple clinical settings, encompassing
the full spectrum of CP severity and subtypes. Moreover, integrating parental ratings
alongside professional classifications may provide valuable insights into ecological validity
and real-world applicability.

5. Conclusions
The Italian version of the CFCS demonstrated excellent reliability and evidence of

construct validity based on a single convergent association in a clinical sample of children
with CP. The high intra- and inter-rater agreement values confirm the tool’s consistency
across raters and time, while the strong correlation with the GMFCS E&R supports a
convergent relationship between communication and motor functioning, underscoring
their functional interdependence. The CFCS provides a standardized, user-friendly frame-
work for describing communication performance across everyday contexts, supporting its
implementation in both clinical rehabilitation and research environments. While further
studies are needed to examine additional psychometric properties, its integration into
multidisciplinary assessment protocols can facilitate shared decision-making, enhance
goal-oriented care, and contribute to the development of evidence-based strategies aimed
at improving participation and quality of life for children with CP and their families.
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