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Abstract

The Feeding/Swallowing Impact Survey (FS-IS) is the first validated instrument to measure the impact of Pediatric
Feeding Disorder (PFD) on their caregivers. This study aimed to translate and adapt the FS-IS into Italian (FS-IS-IT)
and analyze its reliability and validity, for both fathers and mothers. The FS-IS-IT was developed using Beaton et al.‘s
5-stage process. This cross-sectional study involved 32 dyads of parents of children with PFD and 15 dyads of caregivers
of children with developmental disorders without PFD. Twenty caregivers completed the FS-IS-IT questionnaire twice
to ensure test-retest reliability. All caregivers completed the Zarit Burden Inventory (ZBI) and the IDDSI Diet Func-
tional Scale for construct validity analysis. ROC analysis was used to evaluating the diagnostic properties of FS-IS-IT in
screening between dyads of children with PFD and dyads without these symptoms. The FS-IS-IT was reliable for both
fathers and mothers, with satisfactory internal consistency (mothers’ McDonald’s ®=0.93; fathers’ McDonald’s ©=0.94)
and test-retest reliability (intraclass correlation coefficient > 0.97). Moderate-to-strong statistically significant correlations
(mothers: r(32)=0.73; p =.018; fathers: r(32)=-0.42; p=.018). 1r(32)=-0.41; p=.018). The FSIS-IT was featured by optimal
diagnostics (mothers: AUC=0.97; fathers: AUC=0.94), a cut-off of 1.58 for mothers and 1.65 for fathers has shown good
specificity and sensitivity. The FS-IS-IT is a reliable and valid tool for the assessment of the impact of PFD and shows
optimal diagnostic properties.
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Introduction

A Pediatric Feeding Disorder (PFD) is defined as “impaired
oral intake that is not age-appropriate and is associated
with medical, nutritional, feeding skill, and/or psychosocial
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dysfunction” [1]. This definition includes children with both
‘feeding disorders’ and ‘swallowing disorders’ (i.e. dyspha-
gia). Children with feeding/ swallowing disorders are at risk
of malnutrition, poor hydration, respiratory problems, and
reduced quality of life [2].

PFDs have varying presentations, severity, and fre-
quency, and different treatment strategies are available [3].
According to Linscheid et al. [4], feeding disorders are esti-
mated to affect between 25% and 45% of typically develop-
ing children and up to 80% of children with developmental
disabilities. On the other hand, the incidence of dysphagia
remains unknown, although studies suggest that the preva-
lence of swallowing dysfunction has been increasing [5—6].
It is worth noting that infant and child survival rates have
improved in recent years due to medical and technologi-
cal advances [7], increasing the number of children with
complex problems. For example, children born prematurely
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with very low birth weight or neurological impairment often
have problems with swallowing and feeding [8]. Various
etiological conditions can cause feeding/swallowing diffi-
culties, including but not limited to neurological disorders
(cerebral palsy, mental retardation, developmental delay),
congenital (e.g. tracheoesophageal fistula) or acquired (e.g.
tracheostomy, paralysis or paresis of the vocal cord), genetic
diseases (chromosomal, e.g. Down syndrome, syndromes
or congenital metabolic disorders) [9] and developmental
autism spectrum disorders [10].

It is important to note that PFD can affect not only the
child but also the parents. Providing adequate nutrition
to children is a fundamental responsibility of parents and
an expression of love. Parents who care for children with
complex medical conditions, such as feeding disorders
and dysphagia, may face a significant caregiving burden
derived from mealtimes and nutrition, which can become
increasingly stressful over time [2, 11-12]. These children
may require adapted feeding strategies, such as consistent
food preparation, specific positioning, and the use of special
equipment. These challenges can affect daily life [13—14].
Additionally, the presence of PFD may cause anxiety about
their child’s weight gain and the risk of unsafe swallowing,
leading to feelings of inadequacy and difficulty in entrust-
ing their child’s feeding to others. Restrictions on dining out
and participating in social events, such as weddings and par-
ties, may restrict opportunities for social interaction. Special
dietary requirements and needing to be present when eating
can also increase the financial burden on the family.

These factors can have an impact on the caregiver’s
health, psychological well-being, and relationships, as well
as the family as a whole. Therefore, it is crucial to provide
support to caregivers to maintain their well-being.

It is widely acknowledged in the literature that caregiv-
ing, including child-rearing, has traditionally been associ-
ated with women’s roles in all cultures and contexts [15].
This feminization pattern of caregiving is also observed
among mothers whose children have a disability or chronic
health problem [16—17]. Therefore, a major maternal
involvement in the management of feeding difficulties has
been observed [18]. For this reason, studies of caregiving
have traditionally focused more on women’s experiences
[19-20], just as validated assessment tools tend to involve
mainly or exclusively the mother figure. Also, mothers are
primarily involved in counselling and rehabilitation treat-
ment. However, recent evidence suggests that fathers are
increasingly involved in caring for children with disabilities,
sharing the responsibility with mothers to varying degrees
[15, 21]. Therefore, it is important to investigate whether
feeding and swallowing difficulties have different impacts
on parent dyads.
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The FS-IS is the first validated instrument to measure the
impact of children’s feeding/swallowing problems on care-
givers. It comprises 18 items divided into three subscales:
(1) The Daily Activity subscale assesses the impact of man-
aging swallowing and feeding difficulties on a daily basis (5
items); (2) The Worries subscale evaluates the caregivers’
concerns for the child’s health and well-being (7 items); (3)
The Feeding Difficulties subscale assesses the challenges
associated with managing eating or swallowing difficulties
(8 items). Each statement is scored using a five-stage Likert
scale, ranging from 1 = “never” to 5 = “almost always”.
The score for each subscale is calculated by adding the Lik-
ert scores for the items in that subscale and dividing by the
number of items answered in that subscale. The original
English version [22] has been translated into multiple lan-
guages, including Turkish [23], Persian [24] and Brazilian
Portuguese [25]. Notwithstanding the fact that the original
English version [22] was developed for infants (mean age:
14 months) with heterogeneous pathologies, subsequent
cross-cultural validated versions included samples of older
children [23, 25] or children with specific pathologies, such
as cerebral palsy [23]. Also, it has been shown to be sensi-
tive in detecting changes in caregiver responses to cleft lip
and palate interventions [26].

Given the lack of comparable dysphagia-specific tools to
assess caregiver burden in children with PFD in Italy, the
aims of the present study were (1) to translate and cross-
culturally adapt the FS-IS into Italian (FS-IS-IT), (2) to
assess the psychometric properties of the FS-IS-IT in terms
of reliability (internal consistency, test-retest reliability),
validity (criterion and convergent validity) and diagnostic
properties (known group validity) for both members of the
dyad (mothers and fathers). The validation of the Italian ver-
sion of the FS-IS is an important step towards improving
clinical practice and research. It will allow the impact of
the disorder on caregivers to be assessed and the effective-
ness of targeted counselling and psychological treatments to
be evaluated. In addition, the FS-IS-IT has the potential to
support cross-cultural comparisons of clinical and research
findings related to feeding and swallowing difficulties expe-
rienced by parents in Italian-speaking countries and com-
munities elsewhere.

We hypothesized that PFD would have a differential
impact on parents, resulting in higher levels of distress for
mothers. Based on previous validation studies [23-26], we
expected that the FS-IS-IT would demonstrate satisfactory
psychometric properties for both subgroups.
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Materials and Methods
Study Design

This prospective, non-randomized cross-sectional study
with controls was conducted in accordance with the Dec-
laration of Helsinki and was previously approved by Eth-
ics Committee of University of Milano-Bicocca (protocol
number: RM-2023-716). The authors of the original English
version of the FS-IS granted consent for this study to be
conducted.

The study was completed using the COSMIN checklist
as a reference for selecting health measurement instruments
[27].

Participants

Both parents of children with feeding/swallowing disor-
ders were enrolled by convenience sampling at AIAS Busto
Arsizio Onlus between January 2023 and January 2024. The
inclusion criteria were: (1) both parental dyads (i.e. mother
and father) must accept enrollment in the study; (2) the child
must have a diagnosis of a neurological condition (cerebral
palsy, mental retardation, developmental delay), or congen-
ital condition (e.g. tracheoesophageal fistula) or acquired
(e.g. tracheostomy, paralysis or paresis of the vocal fold),
genetic/chromosomal anomaly ( e.g. Down syndrome, syn-
dromes or congenital metabolic disorders) [9]; (3) being a
parent of a child aged<12 years; (4) according to clinical
examination by an expert speech and language therapist
(SLT) with a postgraduate masters’ degree in deglutology,
in addition to training in PFD and a minimum of five years’
experience in the field, the child must have feeding or swal-
lowing problems; (5) participants were required to have
adequate ability to read or listen to Italian in order to under-
stand the purpose of the research; (6) parents were required
to be over 18 years of age. The study comprised parents
who had previously received an intervention or support with
regard to feeding or dysphagia, as well as those who were
being visited for the first time.

To test discriminant validity, parents of controls, i.e. par-
ents of a child with neurological, anatomical, or congenital
disorders but without feeding or swallowing disorders, were
enrolled. A convenience sample was recruited at the same
Centre. The inclusion criteria for controls were: (1) parents
of a child with congenital or acquired neurological, ana-
tomical, or other disorders [9]; (2) children without reported
signs or symptoms of feeding or swallowing disorders by
parents or medical team. In particular, the children exhibited
no signs of dysphagia or feeding disorders at the assessment
conducted by an expert SLT. In addition, the parents did
not report any issues related to feeding to the medical team.

They confirmed that their child did not require any type of
diet modification and that they did not exhibit phobic atti-
tudes towards food; (3) children must have a diet without
changes in consistency; (4) parents over 18 years of age
were required.

Materials
Zarit Burden Interview

Parents completed the Italian- validated version of the Zarit
Burden Interview (ZBI) [28]. The ZBI is a reliable and vali-
dated tool designed to measure the impact of the patient’s
disability on the carer’s quality of life, psychological dis-
tress, guilt, financial difficulties, shame, and social and fam-
ily difficulties. The questionnaire is composed of 22 items,
ranging from 0 (never) to 4 (almost always), based on the
degree of agreement with each item, and can be used as both
a self-report and a structured interview. The questionnaire is
straightforward to administer and requires the caregiver to
respond on a Likert scale. Scores range from 0 to 88, with
higher scores indicating a greater level of burden experi-
enced by the caregiver due to the subject’s condition. The
items aim to analyze the impact of the patient’s disability on
the carer’s quality of life, psychological distress, guilt, finan-
cial difficulties, shame, and social and family difficulties.

IDDSI Functional Diet Scale

To evaluate the dietary habits of children, an SLT should
complete the IDDSI Functional Diet Scale [29] based on
a mealtime observation. This scale was developed using
a matrix similar to a mileage chart that was created as an
adjunct to the IDDSI framework [30] (see Fig. 1). The
matrix captures the degree of dietary texture restriction rec-
ommended for a patient based on the assessment of a quali-
fied therapist. The scale ranges from 0 (nothing by mouth)
to 8 (no dietary restriction). Therefore, a lower IDDSI
Functional Diet Scale score indicates tighter dietary texture
restrictions.

Procedures

The parents provided sociodemographic information and
details of the patient’s feeding and swallowing history,
including the time of onset of difficulty with food and lig-
uids, as well as any signs of feeding and swallowing disor-
ders. A SLT (first author: AB) followed a script to explain
the project to the caregivers and provide them with specific
instructions on completing the forms. The researcher was
also available to answer any questions.
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Fig.1 Scoring table for the IDDSI Functional Diet Scale. To determine
a patient’s IDDSI-FDS score, the physician must identify the inter-
secting cell in the column indicating the patient’s food texture recom-
mendation and the row indicating the patient’s beverage consistency
recommendation. To illustrate this, consider a patient with a recom-

The caregiver completed the FS-IS-IT and the Italian
version of the ZBI [28] using pencil and paper. Additionally,
an experienced SLT classified the children’s diet based on
the IDDSI Functional Diet Scale [29] based on a mealtime
observation. Controls were assigned a IDDSI Functional
Diet Scale level of 8.

FS-IS-IT Development

The FS-IS questionnaire [22] was adapted it to the Ital-
ian language and culture, following the five-step process
outlined by Beaton et al. [31]: (I) Forward translation: an
expert bilingual panel of 4 SLTs independently translated
the items of the original questionnaire into Italian, priori-
tizing conceptual over literal translation. The first author, a
deglutologist SLT with experience in PFD (AB) and a Ph.D.
psychologist (ENA) collected the translated versions and
prepared the synthesized version (II) Synthesis: a final Ital-
ian consensus version was achieved by addressing idiomatic,
semantic, and conceptual issues; (III) Back translation: the
questionnaire was translated back into English by indepen-
dent professional translators who had no prior knowledge
of the FS-IS questionnaire and no experience in dysphagia
or feeding disorders. The translators checked all reports for
conceptual and cultural equivalence; (IV) Expert committee
review: This version was then revised by a panel of experts
(2 SLT, two psychologists, one cultural-linguistic mediator).
Following this, a group of 14 deglutologists evaluated the
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mendation for level 6 (Soft and small) and level 3 (Moderately thick).
In this case, the intersecting cell would indicate a score of 4 on the
IDDSI Functional Diet Scale, as illustrated by the dashed line arrows
and the square. N/A, not applicable

revised version to assess face and content validity using a
1-4-point ordinal scale. The scale ranged from 1, indicating
‘not relevant’, to 4, indicating ‘very relevant’; (V) Pretest-
ing: to verify comprehension of the meaning and wording of
test items, the final version was administered to a subgroup
of 16 caregivers. Semi-structured cognitive debriefing inter-
views were conducted with caregivers of children with PFD
to determine the clarity, relevance, and applicability of the
draft FS-IS-IT. Parents were included according to the same
criteria as previously outlined. The parents were asked to
complete the questionnaire in the presence of a researcher
with a degree in SLT and psychology who made detailed
notes about any hesitations or difficulties experienced by
respondents. Guided by a semi structured interview sched-
ule, the interviewer asked about the problems observed
and specific questions about the suitability of the question-
naire content. Parents were encouraged to provide feedback
on the items and instructions, and whether any aspects of
their experience were not covered by the questionnaire. It
is noteworthy that no significant recommendations were
proffered during the pilot testing phase. This iteration was
subsequently submitted to the primary author of the FS-IS
for analysis and approval to advance with the adaptation
process.
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Statistics
Background Analyses

Linear model assumption checks were performed on raw
variables both by assessing skewness and kurtosis values
(judged as abnormal if >|1| and >|3|, respectively) [32] and
by visually inspecting histograms and Q-Q plots. Accord-
ingly, either parametric or non-parametric statistics were
run in order to test the associations/predictions of interest.

To test whether parents’ educational levels could repre-
sent a confounder of their FS-IS-IT-based ratings, both the
FS-IS-IT Total score and its subscales were correlated with
education via Pearson’s/Spearman’s coefficients separately
for mothers and fathers.

Mothers and fathers were compared on meal assistance
rates, as well as on FS-IS-IT and ZBI scores, via dependent-
sample ¢-tests/Wilcoxon’s tests (for continuous variables) or
y? tests (for categorical variables), separately for children
with and without PFD (PFD+; PFD-). Additionally, mothers
and fathers of PFD + children were compared to mothers and
fathers of PFD- children on the same variables by means of
independent-sample #-tests/Mann-Whitney’s tests (for con-
tinuous variables) or ¢ tests (for categorical variables).

The agreement rate between mothers’ and fathers’ scores
on the FS-IS-IT was investigated by comparing mothers to
fathers’ scores via, Differences in clinical variables and in
the score on the FS-IS-IT questionnaire between fathers and
mothers in the presence or absence of feeding/swallowing
difficulties were assessed via dependent-sample #-tests/Wil-
coxon’s tests as well.

Psychometrics
Face and Content Validity

Face validity (i.e. the degree to which the content of the
questionnaire is an adequate reflection of the construct to be
measured) and content validity (i.e. the degree to which the
items of the questionnaire indeed looks as though they are
an adequate reflection of the construct to be measured) [27]
of each FS-IS-IT subscale was assessed using mean raters’
scores, with scores>3.00 considered valid. Such a bench-
mark was addressed, on an empirical basis, as indexing an
acceptable degree of validity (i.e., more than half of the full
range of the scale itself, which ranges from 1 to 4).

Reliability

The FS-IS-IT internal consistency (i.e., the degree of the
interrelatedness among the items) and test—retest reliability

(i.e., the proportion of the total variance in the measure-
ments that is due to ‘true’ differences between patients) [27]
were examined.

Internal consistency was tested, in the group of care-
givers of children with feeding/swallowing disorders,
via McDonald’s o-statistic, separately for mothers and
fathers. Internal consistency was assessed both by address-
ing all items of the FS-IS-IT and the three subsets of items
enclosed within each of its subscale (Subscale 1: items 1-5;
Subscale 2: items 6—12; Subscale 3: items 13—18), with val-
ues>0.70 being deemed as acceptable [33]. Test-retest reli-
ability was investigated, in a randomly subsample of N=10
mother-father dyads of children with PFD (N=10 mothers,
N=10 fathers) that were followed-up with the FS-IS-IT at
a 14-day distance, by means of the intra-class correlation
(ICC) coefficient (two-way random effect model) — which
was addressed as optimal if>0.75 [34]. During this period,
there was no administration of medication, surgical inter-
vention or behavioral intervention for dysphagia to the chil-
dren. Furthermore, no counseling intervention from a SLT
or psychologist was received by the caregivers. The condi-
tions of the testing, the administering SLT and the environ-
ment between the two assessment dates were found to be
unchanged. The two-week interval between assessments
was deemed sufficient to reduce recall bias and ensure sta-
bility between the two assessments.

Validity

The validity of FS-IS-IT was examined in order to determine
the extent to which the FS-IS-IT measures the constructs
it claims to measure. For this purpose, the criterion valid-
ity (i.e., the degree to which instrument scores adequately
reflect a gold standard) and the convergent validity (i.e., the
degree of correlation between scores on one scale and those
on a comparator scale measuring a related construct) [27]
were evaluated. The convergent validity is indeed a form of
construct validity, which is the degree to which the scores
of an instrument are consistent with hypotheses. To investi-
gate the criterion validity of FS-IS-IT, we chose the Italian
version of the ZBI [29] as the gold standard. The rationale
underpinning this choice is threefold. Firstly, the instrument
boasts satisfactory psychometric properties [35]. Secondly,
it has seen extensive utilization in both clinical practice and
research studies. Thirdly, and perhaps most crucially, there
is a paucity of a dedicated instrument for caregivers of chil-
dren with disabilities. It is important to note that, although
other studies on the validation of FS-IS-IT used the Ped-
sQL™ Family Impact Module (PedsQL™ FIM) [36], a
multidimensional instrument used to assess the family’s
QoL, this instrument is not translated and validated in Ital-
ian. Consequently, previous studies have not investigated
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the criterion validity of FS-IS-IT based on ZBI, therefore no
precise hypotheses on correlational strength could be made.
However, according with Prinsen et al. [37], correlations
between instruments measuring similar constructs should
be >0.50.

To assess criterion validity, a correlation was made
between the total score of the FS-IS-IT and the type of diet
consumed by the child, as assessed by the IDDSI Functional
Diet Scale. Previous studies have not investigated criterion
validity; therefore, no precise hypothesis about the strength
of the correlation could be formulated. It is important to
note that the present sample included children with feed-
ing difficulties who consumed multiple consistencies but
had food phobias or very rigid food choices. It is hypoth-
esized that the parents of these children experience elevated
levels of stress, and the impact of the disorder is signifi-
cant, comparable to the parents of children with dysphagia.
Consequently, the correlation is hypothesized to be inverse,
with a low to moderate strength (i.e. 0.30—0.50, according
to Cohen’s [38] interpretation for the magnitude of correla-
tion coefficients: i.e., #<.30 ¢ small; 0.30<r<.50 0 medium;
r>0.50 ¢ large). In line with this hypothesis, and accord-
ing to Prinsen and colleagues [37], these two instruments
measure related but different constructs, and therefore the
correlation should be lower.

Validity of both the FS-IS-IT total score and its subscales
was tested, in the PFD group, via Pearson’s/Spearman’s
coefficients against the IDDSI and, separately for mothers
and fathers, against the ZBI.

Diagnostics

Diagnostic validity is the most important type of criterion-
related validity and refers to the ability of the test to dis-
criminate between individuals with and without a particular
disorder (known group validity) [39]. The Area Under the
Curve (AUC) was used to assess the diagnostic validity of
the FS-IS-IT, i.e. the ability to discriminate between par-
ents of a child with feeding and swallowing problems and
parents of a child with developmental problems but without
feeding problems and/or dysphagia. According to Swets’
[40] recommendations, AUC values>0.7 were deemed as
acceptable. In addition, different cut-offs are expected for

Table 1 Experts’ content and face validity ratings for FS-IS-IT sub-
scales

Content validity Face validity
FS-IS-IT-1 3.4+0.63 3.24+0.58
FS-IS-IT-2 3.4+0.63 3.2+0.78
FS-IS-IT-3 3.1+0.66 3.1+0.73
Notes FS-IS-IT:  Feeding/Swallowing-Impact  Survey-Italian;.

Reported values are M+SD of experts’ ratings
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fathers and mothers, based on the idea that mothers should
be more stressed.

The diagnostic accuracy of the FS-IS-Total was assessed
by means of receiver-operating characteristics (ROC) analy-
ses, separately for mother and fathers, with the positive state
being operationalized as the presence of a PFD (PFD+).
Sensitivity, specificity, positive and negative predictive val-
ues and likelihood ratios were then computed at the optimal
cut-off identified by means of Youden’s J-statistics.

Analyses were run via IBM® SPSS® Statistics 29 (IBM
Corp., 2023) and jamovi 2.3 (the jamovi project, 2022).
Significance thresholds were adjusted by means of Bon-
ferroni’s approach whenever multiple tests were run (i.e.,
Oygjusted = 0-05/k, with k being the number of comparisons) in
order not to inflate Type-I error rates.

Results
Adaptation and Cross-Cultural Validation

The version revised by a group of experts (two speech and
language therapists, two psychologists, one cultural-linguis-
tic mediator) resulted in a single pre-tested questionnaire
adapted to Italian. In this version, minimal changes were
made to favor comprehensibility in Italian. Specifically, in
some items, the term “child” was replaced with “son/daugh-
ter”, the term “feed” (items 2 and 3) was replaced with
“assistance during the meal”, some verbal tenses and modes
were modified (items 4, 9, 11), and in item 11 the term “to
worry” was replaced with “I wonder with concern”. This
version was assessed by a group of deglutological experts,
and all items exceeded the pre-specified threshold for both
content and face validity scales (Table 1). For this reason,
no further modifications were made. Following a thorough
analysis of the interview transcripts from the pre-test, it was
determined that no difficulties emerged. All participants
completed the questionnaire in its entirety and 100% of them
expressed no requirement for improvement. Consequently,
the final version of the FS-IS-IT in Italian was found to be
equivalent to the pre-defined version. The final version of
the FS-IS-IT comprises 18 items, which are divided into
three subscales (see Appendix). Responses are measured on
a Likert scale, ranging from 1 (never) to 5 (almost always).
In the event that the item cannot be evaluated, parents are
instructed to indicate “not applicable”. The score for each
subscale is calculated by adding the Likert scores for the
items in that subscale and dividing by the number of items
answered in that subscale. The instrument’s total score can
be obtained by adding the 18 items and dividing by 18. A
higher score indicates a greater impact on quality of life
[22]. The total burden score was calculated by adding up the
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subscale scores (range=0-5), with higher scores indicating
a greater level of burden.

The average time required to complete the questionnaire
was 9.57 min+1.17 min.

Sociodemographic Data and FS-IS-IT

Table 2 summarizes patients’ background and clinical mea-
sures. Statistically significant differences were not observed
between the group of children with and without PFD with
regard to demographic variables (gender, age, birth weight
and diagnosis) (see Table 2). The population of children
included in the study with PFD was 50% female, with an
average age of approximately 4 years. More than 50% of
the sample had a genetic diagnosis, slightly less than 30%
a neurological disorder and approximately 15% an autistic
spectrum disorder. In the group affected by PFD, 75% of
the sample was completely dependent at mealtimes, with
more than 20% relying on alternative forms of feeding.
Conversely, the group of children without PFD did not
exhibit a complete dependency on caregivers during meal-
times, with more than 50% demonstrating autonomy. In
the group of parents with PFD, it is observed that mothers
have statistically higher levels of burden than fathers and
are responsible for their children’s mealtimes to a statisti-
cally greater extent. Conversely, no such disparities in meal
assistence were identified among parents not experiencing
PFD (Table 3). A comparison of the two groups reveals that
fathers of children with PFD are statistically less involved
in managing their children’s mealtimes, but no differences
were observed between the mothers of the two groups. The
ZBI score of parents with PFD is higher than that of fathers
and mothers without symptoms in both subgroups (Table 4).

No association was detected between either mothers’
or fathers’ education and their FS-IS-IT scores (moth-
ers: 7/r<[0.21]; p=>.193). Overall, no discrepancies were

Table 2 Demographic data and characteristics of children with and
without PFD and parental dyads measures

PFD+ PFD- p

N 32 15 -

Age (months) 52.6+34.7 60.1£22.6 0.451%
(8-137) (26-104)

Sex (male/female) 16/16 5/10 0.284"
(50%/50%) (33.3%/66.7%)

Weight at birth (grams) 2526.6+849.6 2431+1123.2 0.747"
(370-3670) (500-4625)

Type of delivery 0.680"
Eutocic 15 (%) 8 (%)

Dystocic 17 (%) 7 (%)

Diagnosis 0.358"
Neurological 9 (28.1%) 3 (20%) -
Genetic 18 (56.3%) 10 (66.7%) -

ASD 5 (15.6%) 1 (6.7%)% -
Congenital - 1 (6.7%) -

IDDSI Functional Scale 5.8+1.4 (2-8) 840 (8-8) <0.0017

Need for meal <0.001"

assistance
Totally independent 2 (6.3%) 8(53.3%) -
Partially independent 6 (18.8%) 7 (46.7%) -
Fully assisted 24 (75%) - -

Feed (%) 0.050"
NGT or PEG 7 (21.9%) - -
Without NGT/PEG 25 (78.1%) 100% -

Notes “y’-statistics; t-statistics for independent samples;

fMann-Whitney’s U-statistics; PFD=pediatric feeding disorder;
ASD=autism-spectrum disorders; IDDSI= International Dys-
phagia Diet Standardization Initiative; NGT=nasogastric tube;
PEG=percutaneous endoscopic gastrostomy. Categorical variables
are reported as frequencies and, in brackets, percentages. Continu-
ous variables are reported as M+SD and, in brackets, range

Table 3 Comparison on meal assistance rate, ZBI and FS-IS-IT scores between mothers and fathers in children with (left side) and without PFD

(right side)
PFD+ PFD-
Mothers Fathers P Mothers Fathers p
N 32 32 15 15
Meal assistance (yes/no) 29/3 (90.6%/9.4%)  12/20 (37.5%/62.5%) <0.001% 13/2 (86.7%/13.3%) 11/4 0.361°
(73.3%/26.7%)
ZBI 34.9+12.2 (15-70)  29+11.9 (9-52) 0.005°  27.1+11.9 (5-45) 16.3+10.1 (1-36)  0.015%
FS-IS-IT
Total 2.6£0.8 (1.4-43)  2.4+0.8 (1.2-4.3) 0.290"  1.3£0.3 (1-1.9) 12403 (1-1.8)  0.722F
Subscale 1 - Daily Activity 2.7£1 (1-5) 2.5+1 (1-4.6) 0221  1.240.4 (1-2.2) 1.1£0.2 (1-1.6)  0.581F
Subscale 2 - Worries 3.1£0.9 (1.9-5) 2.9+1 (1.1-4.8) 0.201"  1.5+0.6 (1-2.7) 1.4+0.6 (1-3) 0.532"
Subscale 3 - Feeding Difficulties  1.8+1 (0-5) 1.8+0.8 (1-4.2) 0.540" 120 (1-1.2) 1.1£0.1 (1-1.5)  0.423%

Notes “z-statistics for dependent samples; Yy*-statistics for independent samples; "Wilcoxon’s #-statistics; ZBI= Zarit Burden Interview; FS-IS-
IT=Feeding/Swallowing Impact Survery; PFD=pediatric feeding disorder. Categorical variables are reported as frequencies and, in brackets,
percentages. Continuous variables are reported as M+SD and, in brackets, range
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Table 4 Comparison on meal assistance rate, ZBI and FS-IS-IT scores between mothers of children with vs. without PFD (left side) and fathers

of children with vs. without PFD (right side)

Mothers Fathers
PFD+ PFD- P PFD+ PFD- P
Meal assistance (%)
Yes/No 29/3 13/2 (86.7%/13.3%) 0.682*  12/20 (37.5%/62.5%) 11/2 0.022*
(90.6%/9.4%) (73.3%/26.7%)
ZBI 34.9412.2 (15-70) 27.1£11.9 (5-45) 0.0625  29+11.9 (9-52) 16.3+10.1 (1-36)  0.001°
FS-IS-IT
Total 2.6+0.8 (1.4-4.3)  1.3+0.3 (1-1.9) <0.001"  2.4+0.8 (1.2-4.3) 1.2£0.3 (1-1.8)  <0.0017
Subscale 1 - Daily Activity 2.7+1 (1-5) 1.2+0.4 (1-2.2) <0.0017  2.5+1 (1-4.6) 1.120.2 (1-1.6)  <0.0017
Subscale 2 - Worries 3.1£0.9 (1.9-5) 1.540.6 (1-2.7) <0.0017  2.9+1 (1.1-4.8) 1.4+0.6 (1-3) <0.0017
Subscale 3 - Feeding Difficulties  1.8+1 (0-5) 1£0 (1-1.2) <0.001%  1.840.8 (1-4.2) 1.120.1 (1-1.5)  <0.001F

Notes. “y>-statistics; St-statistics for independent samples;; "Mann-Whitney’s U-statistics; ZBI= Zarit Burden Interview; FS-IS-IT: Feeding/
Swallowing-Impact Survey-Italian; PFD=pediatric feeding disorder. Categorical variables are reported as frequencies and, in brackets, per-
centages. Continuous variables are reported as M+SD and, in brackets, range

Table 5 Construct validity testing results for FS-IS-IT subscales
Mothers

FS-IS-IT-1  FS-IS-IT-2  FS-IS-IT-3
IDDSI Functional Scale r=-39; r=-.30; r=-0.47,

p=.028 p=.094 p=.006
ZBI r=.76; =.65; r=0.49;

p<.001 p<.001 p=.004
Fathers

FS-IS-IT-1  FS-IS-IT-2  FS-IS-IT-3
IDDSI Functional Scale r=-40; r=-.28; r=-0.39;

p=.024 p=.121 p=.026
ZBI r=171; =.69; r=0.61;

p<.001 p<.001 p<.001

Notes Significant coefficient at 0,gj,54=0.017 are reported in bold;
IDDSI= International Dysphagia Diet Standardization Initiative;
ZBI= Zarit Burden Interview; FS-IS-IT: Feeding/Swallowing-Impact
Survey-Italian

detected between mothers’ and fathers’ ratings on the FS-
IS-IT (Table 3).

Psychometrics and Diagnostics

The IDDSI converged with both mothers’ (#(32)=-0.41;
p=.018) and fathers’ (#(32)=-0.42; p=.018) FS-IS-IT Total
scores; similarly, both parents’ ZBI scores was strongly
related to their scores on the ZBI (mothers: r(32)=0.73;
p<.001; fathers: r(32)=0.78; p<.001).

The results of the criterion validity and convergent valid-
ity analyses for the FS-IS-IT subscales are presented in
Table 5: whilst the ZBI moderately-to-strongly converged
with both mothers’ and fathers’ scores on each FS-IS-IT
subscale, the only significant association that survived Bon-
ferroni’s correction as to the IDDSI was that between this
scale and the FS-IS-IT3 in mothers.

The FS-IS-IT showed optimal internal consistency in
both mothers (Total: McDonald’s ®=0.93; item-rest corre-
lations ranging from 0.37 to 0.86; Subscale 1: McDonald’s
®=0.85; item-rest correlations ranging from 0.55 to 0.74;
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Subscale 2: McDonald’s ®=0.86; item-rest correlations
ranging from 0.53 to 0.76; Subscale 3: McDonald’s ©®=0.81;
item-rest correlations ranging from 0.08 to 0.77) and fathers
(Total: McDonald’s ©=0.94; item-rest correlations rang-
ing from 0.44 to 0.78; Subscale 1: McDonald’s ©=0.87,
item-rest correlations ranging from 0.65 to 0.80; Subscale
2: McDonald’s @=0.89; item-rest correlations ranging from
0.258 to 0.75; Subscale 3: McDonald’s ®=0.86; item-rest
correlations ranging from 0.54 to 0.84), also proving to be
optimally reliable at re-test (ICC=0.97).

ROC analyses showed that both mothers’ and fathers’
FS-IS-IT-Total scores accurately discriminated PFD + from
PFD- children (mothers: AUC=0.97; SE=0.02; CI 95%
[0.93, 1.00]; fathers: AUC=0.94; SE=0.03; CI 95% [0.87,
1.00]) (Fig. 2). At the optimal cut-offs (mothers: >1.583,
J=0.81; fathers: >1.649, J=0.75), the FS-IS proved to be
featured by optimal diagnostics (Table 6).

Discussion

In the present study, the Feeding/Swallowing Impact Sur-
vey (FS-IS) was translated into Italian and cross-adapted
according to the guidelines proposed by Beaton et al. [28].
All members of the expert commission involved in the
process actively discussed possible solutions to produce a
translated instrument that maintained a reading and com-
prehension level accessible by most respondents, even those
with a low level of education, without altering the meaning
and content of the original source. For that reason, minimal
grammatical or semantic changes were proposed. It is to be
noted that the present expert panel did not include anthro-
pologists or sociologists, despite the fact that such inclusion
had been recommended by the relevant guidelines [41]. The
deglutologist responsible for evaluating the content validity
of the scale concluded that the FS-IS-IT was both suitable
and equivalent to the original instrument for measuring the
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Fig.2 ROC curves for moth-
ers’ and fathers’ FS-IS-IT-

—— F5-IS (mothers)
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Table 6 Diagnostic metrics for mothers’ and fathers’ FS-IS-IT total scores

0,4 0,6 08 1,0

1 - Specificity

Cut-off J Se PPV NPV LR+ LR-
Mothers 1.583 0.81 0.94 0.87 0.93 0.87 7.03 0.07
Fathers 1.649 0.75 0.81 0.93 0.96 0.70 12.19 0.20

Notes FS-IS-IT=Feeding/Swallowing-Impact Survey-Italian; Se=sensitivity; Sp=specificity; PPV=positive predictive value; NPV=negative
predictive value; LR+=positive likelihood ratio; LR-=negative likelihood ratio

impact of PFD in Italian caregivers of children with het-
erogeneous conditions. Furthermore, during the caregiver
testing phase, no problems with item comprehension were
reported.

In contrast to previous studies, we included both mother
and father for each child. In fact, in line with many studies
focusing mainly on the female figure, some validation stud-
ies of the FS-IS in other languages have only included moth-
ers [23-24], or fathers are generally underrepresented [22,
25]. However, recent evidence highlights the importance of
involving fathers in the care of children with special needs
[15]. Therefore, this study aims to verify the impact of PFD
on parental dyads, highlighting the importance of involving
fathers in the rehabilitation process.

The final version was deemed appropriate and easy to
understand, with evidence of reliability and validity for
both subgroups (fathers and mothers). Moreover, the study
assessed the diagnostic properties of the instrument for the
first time. Specific cut-offs were identified to discriminate
between parents of children with PFD and parents of chil-
dren with disabilities but without these symptoms. The
results enabled the development of the first valid instrument
capable of measuring the impact of PFD on the quality of
life of parents of children with disabilities in Italy.

Regarding reliability analyses, the FS-IS-IT internal con-
sistency met satisfactory parameters, similar to the previous
FS-IS validation studies [22-23, 25]. In contrast to previ-
ous studies, which utilized Cronbach’s alpha coefficient, the
present study opted to employ McDonald’s Omega coeffi-
cient (0). Indeed, recent evidence suggests that Cronbach’s
Alpha coefficient (o) is based on assumptions, whereas
McDonald’s Omega coefficient (o) is based on fewer
and more realistic assumptions. Additionally, calculating
McDonald’s Omega coefficient () alongside a confidence
interval considers variability in the estimation process more
closely, resulting in a more precise level of confidence in the
consistency of the scale adjustment [42]. Differently from
alpha, omega is based on a factor analysis result. As for
alpha, internal consistency is usually considered acceptable
if the estimate is 0.70 or higher [43]. The ® values obtained
for both fathers and mothers could be interpreted as indicat-
ing satisfactory internal consistency of the FS-IS-IT. Addi-
tionally, the test-retest reliability of the FS-IS-IT was found
to be high, indicating its stability and reliability over two
weeks. This period reduced recall bias and ensured the sta-
bility of patients’ health status between the two assessment
sessions.
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The validity of the FS-IS-IT was established in the pres-
ent study through the analyses of criterion and convergent
validity. Criterion validity was previously evaluated using
the PedsQL™ FIM [36], a multidimensional tool for assess-
ing family quality of life. However, this tool has not yet
been validated in Italian. Therefore, the Italian version of
the ZBI was chosen as the gold standard. This tool was
developed based on Zarit’s definition of caregiver burden,
which encompasses the extent to which caregivers perceive
financial, physical, and spiritual strain. The ZBI is a widely
used tool for evaluating caregiver burden and has demon-
strated adequate psychometric properties [35]. It has also
been utilized in the pediatric field [44—46]. It is important to
note that burden should not be equated with quality of life.
The latter encompasses positive and negative effects that
may coexist for caregivers [47]. However, since the FS-IS-
IT questionnaire assesses the impact of a PFD on the care-
giver, the ZBI could be considered an appropriate measure.

As expected, moderate to strong statistically significant
inverse correlations were observed between the FS-IS-IT
and its subscales and the ZBI score in both groups of fathers
and mothers. To date, most literature has used the ZBI to
assess the burden of dysphagia on caregivers in adulthood
and old age, particularly in the context of dementia [48]. In
the pediatric setting, it has primarily been used to assess the
burden related to enteral nutrition [49]. However, this find-
ing is consistent with previous studies that the presence of
PFD is strongly associated with higher levels of burden on
caregivers [50-51]. In line with previous studies, caregivers
of children with PFD (both fathers and mothers) reported
significantly higher levels of burden than caregivers of chil-
dren without feeding difficulties [52].

Based on the previous hypothesis, the FS-IS-IT total
score and subscales have a low-to-mild correlation with the
IDDSI Functional Diet Scale. The present analyses showed
that only the third subscale in the mothers’ subgroup had
a statistically significant correlation with the IDDSI Func-
tional Diet Scale based on Bonferroni correction. This result
could be attributed to the lack of sufficient power to find a
significant correlation in the present study. Therefore, future
studies with larger samples are necessary. Moreover, our
sample included children with feeding difficulties who con-
sumed multiple consistencies but had food phobias or very
rigid food choices. It is assumed that the parents of these
children experience a high level of stress and that the impact
of the disorder is significant [53], similar to the parents of
children with dysphagia. In accordance with the hypothesis,
a recent study by Silverman et al. [54] observed that par-
ents of children who exclusively exhibit problematic meal-
time behaviors (e.g., verbal refusal, food avoidance, food
selectivity, etc.) despite their children consuming a variety
of consistencies reported feelings of parental ineptitude and
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experienced high levels of stress. However, as the child
consumes a variety of consistencies, the IDDSI Functional
Diet score is high, thereby limiting the strength of the cor-
relation. Consequently, the present findings suggest that the
analysis of the child’s diet alone may not suffice to explain
the parental burden experienced. To date, no studies have
mapped factors associated with parental burden in case of
PFD; however, future studies with a large sample could
investigate which factors have the greatest impact. The
significant correlation between the IDDSI Functional Diet
Scale and the ‘Feeding Difficulties’ subscale in the moth-
ers’ group supports the hypothesis that mothers of children
with greater food restrictions experience more practical dif-
ficulties in preparing and serving food and drinks. Literature
demonstrates that caregivers face challenges during meal-
times, including preparing and offering adequate food and
liquids, increased time spent eating, and pressure to provide
sufficient food. This evidence corroborates these findings
[55, 56]. Furthermore, this result confirms those of previous
studies that translated the FS-IS into Brazilian Portuguese
[25] and Turkish [23]. These studies demonstrated that the
Feeding Difficulties subscale effectively differentiated care-
givers of children with and without oral feeding, respec-
tively, or between caregivers of children who aspirated and
those who did not. Caregivers face challenges during meal-
times, including preparing and offering adequate food and
liquids, increased time spent eating, and pressure to provide
sufficient food.

The diagnostic properties of the FS-IS-IT has not been
previously assessed in validation studies, and no cut-off has
yet been investigated. Previous studies have only assessed
the discriminant validity between subjects with milder forms
of dysphagia and more severe forms, based on instrumental
assessments [23] or clinical assessments, such as the pres-
ence of parenteral nutrition [22, 25]. Conversely, the present
study has showed that the scale can effectively differenti-
ate between parents of children with PFD and parents of
children with disabilities but without these difficulties, with
high sensitivity and specificity. Additionally, specific cut-off
scores for fathers and mothers have been derived for FS-IS-
IT. The study found that the FS-IS-IT is a suitable screening
tool for identifying PFD in parents of children with dis-
abilities compared to parents of children with disabilities
but without PFD. The sensitivity at this point was 94% and
81%, while the specificity was 87% and 93% for the mother
and father, respectively. This set of data will prove to be of
significant value in clinical practice, and that it constitutes
part of the evidence supporting the construct validity of the
FS-IS-IT, particularly the known group validity. The study
also provides empirical data showing that the quality of life
of the caregiver of a child with PFD is impaired. However,
it should be noted that the distribution of medical diagnoses
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and impairments in the study population is reflective of the
population of the Centre where the study was conducted.
Consequently, these distributions cannot be extrapolated to
the PFD population. Therefore, a larger study with differ-
ent populations and ages should be conducted to confirm
our results. Furthermore, the burden should be influenced
by culture, especially for topics related to eating and meals.
Therefore, studies conducted in different countries should
be useful in investigating the different impact of culture.

As hypothesized, fathers were found to be less involved
in their children’s feeding than mothers in both groups of
parents of children with disabilities, with or without PFD,
although no statistical difference was observed between
dyads in the same groups at FS-IS-IT scores. Surprisingly,
the percentage of fathers involved in feeding manage-
ment is statistically significantly greater in the non-PFD
group than in the other group (X-squared=4.8763, df=1,
p-value=0.02723). It is noteworthy that fathers of children
with disabilities but without PFD were involved in their
children’s feeding in about 80% of cases. This finding is
consistent with recent research showing that fathers are
increasingly involved in their children’s care [57]. Addition-
ally, the definition of fatherhood has expanded to encom-
pass traditionally considered feminine activities [58].

In contrast, when it comes to the group of children with
PFD, only about 40% of fathers report taking care of their
children’s feeding, leaving the mother as the primary care-
giver. To understand the reasons for this disparity, it would
be appropriate to conduct studies with larger samples using
qualitative methods such as interviews and focus groups to
explore the underlying motivations in depth. Mothers may
be more involved in the care of their children with PFD due
to their greater knowledge of feeding procedures. Although
fathers are increasingly involved in housework and child-
care, they are still not significantly involved in their chil-
dren’s rehabilitation. Therefore, fathers may have less
information and strategies to deal with feeding difficulties,
leaving the task to the mother figure.

However, contrary to the initial hypothesis, the study
found no statistically significant difference between the total
score of the FS-IS-IT and its subscales obtained from fathers
and mothers of children with PFD. This suggests that PFD
have a comparable impact on both members of the dyad.
Parents face similar challenges in their daily lives and share
concerns about their children’s health. They also experience
comparable difficulties in managing mealtimes and feeding.
Child health professionals and services should sensitize and
prepare health teams, including all stakeholders, to wel-
come and value male participation. This includes involving
fathers in circles of discussion, reflection, and sharing of
experiences and concerns. This could lead to a more equita-
ble sharing of childcare responsibilities, with fathers feeling

more engaged and willing, and could reduce the burden on
both parents. Indeed, a growing body of literature has dem-
onstrated the need for holistic family-centered approaches
that ensure the care of the whole family in order to reduce
the burden of care. Parents with adequate resources and
support, as well as physical and psychological health, are
able to provide a positive caregiving environment, which
is therefore fundamental to the success of habilitative inter-
ventions for the child. Involving both fathers and mothers
may also facilitate the generalization of skills learned in the
therapeutic setting to other life contexts [59].

Finally, the present study found that the impact of a
child’s PFD on the caregiver was greater than that reported
in the original article [22], but as observed by Simione et al.
[60], total scores ranged from 1.9 to 3.3, which is similar to
other FS-IS validation studies [25]. As suggested by Rama
et al. [25] and Simione and colleagues [60], these discrepan-
cies may be due to differences in the children’s age, varying
study populations, and the survey’s timing. In contrast to the
original study, we enrolled older children with different aeti-
ologies, including autism. The median age of the children
in our study was 52 months, compared to 14 months in the
original study. We also included patients at the time of their
initial assessment and during follow-up. Moreover, contrary
to our expectations and a previous study [25], we did not
find any significant relationship between FS-IS-IT scores
and education levels. Therefore, it can be hypothesized that
the observed variability in total scores on the FS-IS may
be ascribed to a number of factors, including the etiology
of the feeding impairment, the age group, and the demo-
graphic characteristics of the caregivers, amongst others.
Regrettably, we were also unable to undertake comparative
analyses of differences between the groups with different
medical diagnoses, age ranges, or impairments due to insuf-
ficient statistical power. Consequently, the implementation
of a future study involving a large sample of caregivers of
children with PFD who exhibit diverse characteristics (e.g.,
age, diagnosis, diet, etc.) may contribute to the enhance-
ment of the tool’s construct validity.

Limitations

The present study is not without limitations. The relatively
small sample size calls for caution when interpreting the
results, especially since it is the first study to analyze the
psychometric properties of the FS-IS for both mothers
and fathers. Additionally, the lack of instrumental assess-
ment of swallowing as a construct validity is a limitation
of this study. Regrettably, numerous patients lack access to
these assessment methods and must rely on clinical diag-
nosis. Furthermore, only a small proportion of children
experienced significant limitations in their diet consistency
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or alternative feeding channels. In addition, children with
congenital craniofacial malformations, which can be asso-
ciated with feeding and swallowing difficulties, are under-
represented in our sample.

Finally, the lack of factor and response analyses should
be acknowledged as a limitation of the present study, as no
claims can be made about the construct(s) underlying FS-
IS-IT and its ability to reflect clinically significant changes
over time on the basis of the present results. It is important to
note that a sample size of at least 100 participants with 4—10
participants per item is required to conduct factor analyses
[61]. Although our study included over 90 carers, as with
other validation studies [23, 25], the presence of clusters
(dyads) requires a large number of subjects. Future research
studies with larger samples of carers of children with mild
to relevant feeding and swallowing problems from different
aetiologies are needed to confirm the results of the present
study and enhance new results on the psychometric proper-
ties of the FS-IS-IT scale.

Conclusion

FS-IS-IT is a reliable, easy-to-use and valid tool for examin-
ing the impact of a child’s feeding and swallowing difficul-
ties on both fathers and mothers. The FS-IS-IT demonstrated
strong overall reliability and criterion validity. Furthermore,
it is a valuable tool for identifying parents of children with
PFD with a high level of sensitivity and specificity, distin-
guishing them from parents of children with disabilities
but without these issues. The study identified a cut-off for
fathers’ and mothers’ total scores. Furthermore, the study
found no difference in the impact of PFD between the two
members of the parental dyads. This evidence highlights the
importance of involving both parents in assessing, treating,
and counselling their children’s PFD. Future studies should
conduct factor and responsiveness analyses.

Appendix

Final version of the IT-FS-IS. Italian-translated items are
reported in italics.

Feeding/Swallowing Impact Survey (FS-IS).

Italian Feeding/Swallowing Impact Survey (FS-IS-IT).
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