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Conclusions: We verified the validity, reliability and internal consistency of the Spanish version
of the Pedi-EAT-10. It is an easy and quick instrument that can be used for screening of dysphagia
in paediatric clinical practice.

© 2023 Asociacion Espanola de Pediatria. Published by Elsevier Espaifia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Validacion al espafiol del cuestionario PEDI-EAT-10 para el cribado de disfagia

Introduccion: El Pedi-EAT-10 es un instrumento validado, sencillo y rapido para el despistaje de
disfagia en la edad pediatrica. El estudio tiene como objetivo traducir y adaptar al espafol la
escala y comprobar sus propiedades psicométricas, dificultad y rapidez de cumplimentacion.

Pacientes y métodos: Tras la traduccion, retrotraduccion y aprobacion por los investigadores
de la version en espafiol del Pedi-EAT-10, se realizé un estudio prospectivo con un grupo de
pacientes con disfagia y otro grupo de niflos sanos o con patologia menor. Sus tutores legales

Resultados: El estudio incluyo 87 casos con disfagiay 91 controles. El coeficiente de consistencia
interna alfa de Cronbach fue 0,87. La mayoria de correlaciones entre las puntuaciones de cada
item y el total de la escala fueron > 0,65 (P < ,001). Las puntuaciones del Pedi-EAT-10 fueron
significativamente mas altas en los pacientes con disfagia en todos los grupos de edad (P < ,001),
mostrando asi una alta sensibilidad y especificidad para el cribado de disfagia. En el grupo
control, el tiempo medio de administracion fue de 2,18 + 1,98 minutos y todos consideraron

Conclusiones: Se ha comprobado la validez, fiabilidad y consistencia interna de la version en
espanol del Pedi-EAT-10. Es un instrumento facil y rapido, util para el despistaje de la disfagia

© 2023 Asociacion Espafiola de Pediatria. Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
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cumplimentaron el test y valoraron la duracion y dificultad del test.
facil su cumplimentacion.
en la practica clinica en Pediatria.
nc-nd/4.0/).

Introduction

Dysphagia is a symptom caused by a structural or func-
tional abnormality in the oropharynx or oesophagus, and
may affect the effectiveness or safety of swallowing, resul-
ting in undernutrition, dehydration or bronchial aspiration,
among other possible complications that increase morbidity
and mortality, have a negative impact on the quality of life
of patients and their families and generate high health care
costs."?

In the paediatric age group, swallowing problems can
develop as a manifestation of many diseases, and their inci-
dence and prevalence are underestimated (up to 20% of
children with normal development, 80% of children with
developmental disorders and 85% of medically complex chil-
dren experience feeding difficulties of a diverse nature).’
The incidence of oropharyngeal dysphagia in the paediatric
population is estimated at 1%, with higher estimates for cer-
tain risk groups.” In many cases, it resolves spontaneously,
but it becomes chronic in 3%-10% of cases.®

Several screening tools have been developed to help
identify early and easily patients with characteristics
suggestive of dysphagia that require evaluation by a
specialist.®”

Several screening questionnaires have been developed
for adults,® "% but due to their limitations in terms of com-
plexity, length and duration, none has been routinely applied

in clinical practice. The Eating Assessment Tool-10 (EAT-10)
is an analogical, verbal, unidimensional self-report measure
that takes little time to complete® validated in adults and
that has proven useful to assess of the severity of symptoms,
predict the risk of aspiration in patients with dysphagia and
monitor treatment. A Spanish version of this tool has also
been validated.®

When it comes to the paediatric population, sev-
eral instruments are available to assess swallowing and
feeding, although with substantial variability in terms of
their design, assessed variables, indications and target
population, and there are few data on their quality, valid-
ity and reliability.""'? The Pediatric Eating Assessment
Tool (PediEAT) is a parent-report questionnaire compris-
ing 78 items developed to identify ‘‘problematic eating
behaviours’’ in children aged 6 months to 7 years.'>™
However, none of these instruments have been developed
specifically for the detection of dysphagia and many are too
laborious for routine use.

The Pedi-EAT-10 screening tool, adapted from the equiva-
lent tool for adults (EAT-10), is the first validated instrument
specifically designed for the identification of children at high
risk of aspiration. It is a simple parent-proxy self-report
scale, consisting of 10 items, that has been found to be a
practical, easy to administer and inexpensive tool to predict
the risk of aspiration in paediatric patients aged 18 months
to 18 years." A total score of 4 or more points is consid-
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ered abnormal, and a total score of 13 points or higher has
exhibited a high sensitivity and specificity in the prediction
of penetration and/or aspiration.'® Thus, it can be used as a
tool with discriminatory power to detect the risk of dyspha-
gia and aspiration in children, with higher scores indicative
of greater risk.'® Although it was originally tested in chil-
dren with cerebral palsy, it has been applied to different
diseases'>'®"” and validated in other languages,'® although
it has not been systematically validated for use in the Span-
ish population.

The aim of our study was to translate to Spanish and cul-
turally adapt the Pedi-EAT-10 and assess its psychometric
properties and ease and time of completion.

Material and methods

Study design

We conducted an observational case-control study to vali-
date the Spanish version of the Pedi-EAT-10 and assess its
psychometric properties and internal consistency as a diag-
nostic tool.

Ethical considerations

The study was conducted in adherence to the most recent
revision of the Declaration of Helsinki and current law and
regulations in Europe and Spain. We obtained the informed
consent of the legal guardians of the participants through
the signing of the corresponding form.

The study was approved by the Ethics Committee of the
hospital (code CHUC_2021_128).

Description of the instrument

The Pedi-EAT-10 is an analogical verbal self-report scale that
yields a direct score to assess specific symptoms of dys-
phagia. The validity and reliability of the original scale (in
English) have been demonstrated and reported in a previous
publication.’ It is a 10-item questionnaire developed by a
multidisciplinary team of experts in swallowing disorders. To
obtain the score, the parent must provide a subjective rat-
ing on a scale from 0 to 4 points, where 0 indicates absence
of the problem and 4 presence of the problem in its sever-
est form. The final score is obtained by adding the 10 item
scores. A final score of 4 points or greater is indicative of
abnormal swallowing.

Translation to Spanish

The validation process of the Spanish version of the Pedi-
EAT-10 started with the translation to Spanish of the original
version published in English followed by back translation to
English by 2 independent teams of bilingual translators. This
version was revised by experts in nutrition and speech ther-
apy to obtain and adapted version better fitting the clinical
context in Spain. When it had been revised and approved, it
was once again back translated to English, and the transla-
tion was found to be faithful to the original. The resulting
final text can be found in Fig. 1. We obtained permission to

translate and adapt the questionnaire from the lead author
of the original version (SS Arslan).

Study sample

We recruited 91 participants of both sexes aged 6 months to
18 years with a diagnosis of dysphagia cases) and 91 healthy
individuals (controls). The necessary sample size was calcu-
lated for a power of 80% (with an alpha risk of 5% and a beta
risk of 20%) in detecting a statistically significant differences
of 9 points in the total score of the test Pedi-EAT-10 between
the patients without dysphagia (controls) and the patients
with a diagnosis of dysphagia (cases) in a bilateral test.

Participants with dysphagia (case group) were recruited
prospectively and consecutively among the children referred
to the paediatric nutrition clinic with a history suggestive
of oropharyngeal dysphagia, usually with some form of pre-
disposing underlying disease. the diagnosis of dysphagia
was confirmed in all of them following the full evalua-
tion by the paediatrician specialised in nutrition and the
speech therapist, who carried out an exhaustive assess-
ment including the completion of the Pedi-EAT-10, a focused
history taking, questionnaires to assess sialorrhoea and den-
tal hygiene, direct observation of prescribed intake and
a volume-viscosity swallow test (V-VST). In addition, 24%
underwent a videofluoroscopic swallowing study (VFSS) and
39% a fibreoptic endoscopic evaluation of swallowing (FEES),
per the judgment of the clinician.

The rest of patients (control group) were recruited
prospectively among children who were healthy or had
minor disease that would not manifest with or contribute to
dysphagia and with no manifestations compatible with dys-
phagia from the primary care caseloads of the North Tenerife
health care area. Controls were matched for age and sex
with cases and recruited in the initial phase.

Protocol

To assess the construct validity of the Pedi-EAT-10, the
questionnaire was completed by the parents or primary
caregivers of the child under the supervision of a clinical
provider (speech therapist/paediatrician). To pursue homo-
geneity in the answers supervising providers would give to
the questions that participants may bring up during the
completion of the questionnaire, precise instructions were
drafted and provided to all supervising providers. In addition
to providing the data collected in the screening tool (Pedi-
EAT-10), participants also filled out an ad hoc questionnaire
created to collect basic information such as the age and
sex of the child, underlying disease or chronic treatments
and information on the time it took to complete the Pedi-
EAT-10 and the perceived difficulty in completing it. In the
case group, we also recorded the primary diagnosis with the
corresponding International Classification of Diseases 11th
Revision (ICD-11) code.

Statistical analysis

All the analyses were made based on the available data,
without imputation of missing data, and describing the
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Version pediatrica de la escala de evaluacion de la deglucion (Pedi-EAT-10)

La version pediatrica de la escala de evaluacion de la deglucion nos ayuda a determinar si su
hijo/a tiene dificultades para tragar. Al responder cada pregunta, piense en lo sucedido a lo
largo de un periodo de un mes normal y seleccione el nimero que mejor describa el caso de
su hijo/a. El 0 significa «sin el problema» y el 4 significa «problema serio». Cada pregunta
representa un problema, y eso no significa que todos los nifios/as tengan el problema
mencionado. Si su hijo/a no presenta el problema citado, elija el 0, que significa «sin el
problemay (o sea, «mi hijo/a no tiene este problemay); y si presenta ese problema, califique
del 1 al 4 la intensidad que tiene ese problema para su hijo. Gracias.

0 = sin el problema
4 = problema serio

Para cada frase, marque la puntuacion en la casilla correspondiente.

fuera.

5. Mi hijo/a tiene arcadas al tragar.
7. Mi hijo/a no quiere comer.

9. Mi hijo/a tose al comer.
10. Mi hijo/a lo pasa mal al tragar.

1. Mi hijo/a no gana peso debido a su problema para tragar.
2. El problema para tragar de mi hijo/a afecta a nuestras posibilidades de salir a comer

3. A mi hijo/a le supone un esfuerzo extra tragar liquidos.
4. A mi hijo/a le supone un esfuerzo extra tragar solidos.

6. Mi hijo/a actia como si le doliera al tragar.

8. A mi hijo/a se le queda la comida en la garganta y se atraganta al comer.

Puntuacion total

Figure 1

number of values missing in each analysis. For all tests per-
formed, the level of statistical significance was 5% (a = 0.05).
The statistical analysis was performed with the software IBM
SPSS version 25.0 (IBM Corp, Armonk, NY, USA).

We conducted a descriptive analysis of all the data
entered in the data collection form. Tests were used to
assess whether quantitative data followed a normal distri-
bution (Kolmogorov and Shapiro-Wilks) and established that
this was the case for all study variables under study. To
describe quantitative variables, we used the mean and stan-
dard deviation. For categorical variables, we used absolute
frequencies and percentages.

To assess whether there were significant differences
between the two groups in the scores for each item and
the total, we compared the means (Student t-test for inde-
pendent samples), and to determine whether the age group
was significantly associated with the scores, we conducted
an analysis of variance (ANOVA) adjusted for multiple com-
parisons with the Bonferroni correction. To assess whether
there were significant differences between group in qual-
itative variables, we used a test to compare independent

Spanish version of the Pedi-EAT-10 questionnaire.

proportions (x2). We assessed the internal consistency of
the instrument by means of the Cronbach alpha. We used
the Pearson correlation coefficient to measure the correla-
tion between each individual item and the total score. We
assessed the sensibility and specificity by means of receiver-
operating characteristic (ROC) curves.

Results

Sociodemographic and clinical characteristics of
the patients

The study included a total of 182 participants (91 con-
trols and 91 cases with dysphagia), divided by age group
to match participants and obtain comparable groups. How-
ever, the Pedi-EAT-10 forms for 4 children with dysphagia
were misplaced during the study period, so these 4 cases
were excluded from the analysis.

There were no significant differences in age or sex
between participants in the two groups, as cases and con-
trols had been matched (Fig. 2).
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Figure 2

In the control group, 18.7% had a controlled underlying
disease that did not cause dysphagia a priori.

In the cage group, there was a majority of children
with neurologic disease (46.2%, most frequently genetic
encephalopathy and disease of unknown aetiology). Other
causes of dysphagia were prematurity (7%), pulmonary dis-
ease (7%) or gastrointestinal disease (6%). Up to 15.4% of
children in the case group had a combination of diseases
affecting different systems and 6 patients had no known
comorbidities (6%).

Adequacy of the Pedi-EAT-10 to Spanish

The questionnaire was easy to complete and took little time:
in the dysphagia case group, 100% of parents completed
it in full, leaving no items unanswered and exhibiting no
reluctance to provide answers.

In the control group, we were able to assess more objec-
tively the perceived difficulty: 82.4% rated the Pedi-EAT-10
as very easy and 17.6% as easy, and no participant rated
it as being moderately difficult, difficult or very difficult.
The mean time devoted to completing the questionnaire was
2.18 min (from 1 to 10 min). Thus, we could corroborate that
this instrument can also be completed in little time in the
Spanish version.

The researchers found no salient biases: tendency to
avoid extreme responses, to answer what is perceived as
socially acceptable, to choose the same answer in successive
questions etc.

Validation of the Spanish version of the Pedi-EAT-10

In the group of 87 children with dysphagia, 73 had posi-
tive results indicative of dysphagia (total score > 4 points),

13

months  3-5 6-11  12-18
-2 years years years
years
8 4 9 4
8 4 9 4
9 11 14 6
9 12 14 6

Distribution of participants matched for age and sex.

Mean score in the Pedi-EAT-10

12 years-18 years

6 years-12 years

== =SSt |
2 years-5 years —

12 months-2 years

0-12 months

M With dysphagia ™ Healthy

Figure 3  Mean score of the Pedi-EAT-10 by age group in cases
and controls.

while in the group of 91 healthy controls, only 5 (all aged
6-24 months and without diseases or treatments that could
explain the results or findings suggestive of dysphagia in the
focused history taking). In every age group, the total score of
the questionnaire was significantly different between chil-
dren with dysphagia and controls (P < .001) (Fig. 3).

Using these data, we found a high sensitivity and speci-
ficity, of 83.9% and 94.5%, respectively, with a positive
predictive value of 86% and a negative predictive value of
93.6%. This was reflected in the plotted ROC curve, with an
excellent area under the curve of 0.943 (Fig. 4).

In the assessment of the reliability of the instrument and
its internal consistency, we obtained a Cronbach « of 0.865
(since it was within the ideal value range, 0.70—0.90, we
ruled out poor consistency, redundancy and duplication).
Also, for each of the 10 items, we calculated the Cronbach
o that would result if that item were removed, and found
values greater than 0.8 in every case (Table 1). This sug-
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Table 1
and individual item scores.

Cronbach « obtained with the removal of individual items and correlation between the total score in the Pedi-EAT-10

Cronbach a Correlation between the
obtained removing total score of the
the item Pedi-EAT-10 and each item
Item 1 (Mi hijo/a no gana peso debido a su problema para tragar) 0.851 0.682
Item 2 (El problema para tragar de mi hijo/a afecta a nuestras 0.843 0.769
posibilidades de salir a comer fuera)
Item 3 (A mi hijo/a le supone un esfuerzo extra tragar liquidos) 0.858 0.643
Item 4 (A mi hijo/a le supone un esfuerzo extra tragar solidos) 0.852 0.733
Item 5 (Mi hijo/a tiene arcadas al tragar) 0.849 0.699
Item 6 (Mi hijo/a actla como si le doliera al tragar) 0.864 0.597
Item 7 (Mi hijo/a no quiere comer) 0.853 0.657
Item 8 (A mi hijo/a se le queda la comida en la garganta y se 0.852 0.669
atraganta al comer)
Item 9 (Mi hijo/a tose al comer) 0.846 0.733
Item 10 (Mi hijo/a lo pasa mal al tragar) 0.852 0.674

ROC curve

0.8

0.6

Sensitivity

0.2

0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 4 Receiver-operating characteristic curve for the
Spanish version of the Pedi-EAT-10.

gests that even if one of the items is left unanswered, the
reliability and consistency of the test continue to be high.

Most of the correlations of individual item scores with
the total score for the Pedi-EAT-10 were greater than 0.65,
which indicates a good correlation between the total score
and the answers given to each of the items, all with a P value
of less than .001 (Table 1). This confirmed the adequacy of
the items that comprise the Pedi-EAT-10.

We analysed each of the items of the test by age group.
The different in the score for each individual item comparing
the case and control groups was statistically significant in
every age group (P < .001).

Discussion

The results confirmed the validity of the Spanish version of
the Pedi-EAT-10, in addition to its internal consistency and
reliability, while evincing a high sensitivity and specificity in
the population under study, consistent with the original ver-
sion, so it is reasonable to state that this is a useful screening

tool for dysphagia in the Spanish-speaking paediatric popu-
lation.

Most of the parents of the participants considered the
instrument very simple, it was completed in a few min-
utes and we did not get any blank responses, so, as was the
case with the original version, the Spanish questionnaire was
comprehensible and had an adequate length, and could be
self-completed, which makes supervision by qualified staff
unnecessary except to provide clarification in particular
instances, so that it is feasible in everyday clinical practice.

At present, there are no other screening tools for dys-
phagia in Spanish for the paediatric population, and few are
available in other languages,'""" so the validation of the
Pedi-EAT-10 is a significant contribution for primary care,
specialty care or speech therapy clinics, among others, in
the Spanish-speaking population.

We ought to mention some of the caveats of the original
version of the Pedi-EAT-10, which will obviously remain in
the Spanish version, as it has just only been translated and
validated: the fact that it was adapted from an instrument
designed for adults (EAT-10), that it was initially only vali-
dated in children with cerebral palsy compared to controls,
overlooking other causes of dysphagia, and that children
aged less than 18 months were not included (in fact, this
is the age group in which we found healthy children without
dysphagia with total scores that, while low, could generate
some uncertainty, so that results should be interpreted with
caution in very young children). At any rate, as is the case of
any other screening tool, the results must be corroborated
with an appropriate clinical evaluation.

We ought to mention that while we were conducting
this study, we became aware of a master thesis project
that pursued the same objective and which yielded conclu-
sions similar to ours. However, the sample size in this thesis
was probably insufficient to achieve an adequate statisti-
cal power. Furthermore, our analysis evinced the sensitivity,
specificity, reliability and internal consistency of the test,
aspects that were not explored in the other project.?’

The main limitations of our study are that we did not
make a precise assessment of the difficulty perceived by
caregivers of children with dysphagia, nor recorded the
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exact time it took them to complete the test, aspects that
were documented by the speech therapist based on her sub-
jective appraisal, compared to the control group, in which
they were actually recorded. Furthermore, the presence of
disease in some of the controls, independently of its kind,
could bring up reasonable doubts regarding possible dys-
phagia or produce confounding symptoms, although none
of these patients had any such suggestive features per the
judgment of the paediatrician, nor did their parents assign
more points in the scale compared to the parents of healthy
controls. Lastly, the age range in our sample was broader
compared to the age range in which the original version
was studied, so our findings for children aged less than 18
months may need to be interpreted with caution. Previous
studies have shown that age has a significant impact on feed-
ing behaviour in healthy children,’ so it would be interesting
to explore these aspects in future studies using the Spanish
version of the Pedi-EAT-10.

As for the strengths of the study, we ought to mention
the sample size, which was very similar to the one used in
the development of the original version of the Pedi-EAT-10
and sufficient to achieve an adequate statistical power, and
having included a broad range of ages and underlying dis-
eases that cause dysphagia in the case group, upon which
we found significant differences in the scores compared to
controls in every age group.

With regard to future research, it would be interesting
to carry out a test-retest analysis to confirm our results
in the study population and corroborate the usefulness of
the Spanish version of the Pedi-EAT-10 in everyday clinical
practice.

Conclusions

Our results confirmed the psychometric properties, reliabil-
ity, internal consistency and validity of the Spanish version
of the Pedi-EAT-10, demonstrating anew that this is a useful
tool for the screening of dysphagia in the paediatric popu-
lation.

Therefore, this version of the Pedi-EAT-10, faithful to the
original, offers a reliable screening tool that can differen-
tiate patients with relevant features of dysphagia and risk
of bronchial aspiration who require a more throughout and
specialised assessment.
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