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Abstract

The Eating Assessment Tool-10 (EAT-10) is a 10-item patient-reported outcome measure (PROM) for dysphagia patients.
The objective of this study was to translate and validate the EAT-10y,, and to test for a correlation between its score and
residue, penetration and aspiration on Fiberoptic Endoscopic Examination of Swallowing (FEES). 136 patients visiting two
specialized dysphagia clinics and undergoing FEES between April 2015 and August 2017, filled the EAT-10y,,,. 23 patients
refilled the EAT-10y,,, during a 2-week period following their first visit. FEES were scored for residue (1 point per consist-
ency, maximum 3 points) and penetration and aspiration (1 point for penetration, 2 points for aspiration per consistency,
maximum 6 points). 51 healthy volunteers also filled the EAT-10y.,. Internal consistency and test-retest reproducibility were
examined for reliability testing. Validity was established by comparing EAT-10y,, scores of dysphagia patients to healthy
controls. The EAT-10y,, score was then correlated with the FEES score. Internal consistency of the EAT-10,, was high
(Cronbach’s alpha=0.925) as was the test—retest reproducibility (Spearman’s correlation coefficient=0.82, p <0.0001). The
median EAT-10y,, score was significantly higher in the dysphagia group compared to healthy controls (13, IQR 7-22 points
for dysphagia patients compared to 0, IQR 0-0 points for healthy controls, p <0.0001). A weak correlation was found between
the EAT-10y,, scores and the FEES score (Pearson’s correlation coefficient=0.376, p <0.0001). While the EAT-10y,,, was
found to be a reliable and valid PROM, it only weakly correlates with the pathological findings on FEES examination.
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Introduction

Dysphagia affects up to a fifth of the general population [1,
2], and in designated populations, such as stroke patients,
its prevalence is much higher [3-5]. Despite its prevalence,
dysphagia is under-reported by patients and often neglected
by clinicians [6]. Dysphagia has many possible etiologies
ranging from neurologic diseases to old age and head and
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neck (H&N) surgery or radiation [7-10]. Individuals with
dysphagia are affected both on a physical level, with devel-
opment of malnutrition, dehydration, aspiration pneumonia,
and asphyxia [11, 12] and on functional and emotional lev-
els, inducing anxiety, depression, and social isolation [6,
10-12].

A variety of patient-reported outcome measures (PROM)
assessing dysphagia are available [13]. Some PROM are
disease-specific, such as the M.D. Andersons Dysphagia
Inventory (MD-ADI) which targets H&N cancer survivors
[14] and the Dysphagia Goal Handicap (DGH) for patients
with esophageal dysphagia [15]. Others are more generic,
designed for any-cause dysphagia, such as the Swallowing
Quality of Life Questionnaire (SWAL-QOL) [16] or the
Dysphagia Handicap Index (DHI) [17].

The Eating Assessment Tool-10 (EAT-10) is a PROM
comprised of 10 items addressing the main aspects of
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dysphagia [18]. Each statement is scored by the patient
on a 5-level scale ranging from O (no problem) to 4 (severe
problem), with a total score range of 0—40. The EAT-10 is
designed for any-cause dysphagia and has been applied to
different dysphagia populations, including oropharyngeal
and esophageal dysphagia [18].

The EAT-10 has been shown to correlate with findings
on instrumental swallowing assessments (ISA), such as
videofluoroscopy or Fiberoptic endoscopic evaluation of
swallowing (FEES). Special emphasis has been put on the
ability of the EAT-10 to predict aspiration [19-24]. Being
a short and easy-to-administer questionnaire, the EAT-10
has often been chosen for dysphagia screening [19, 20, 25]
and has been translated to many languages [21, 26-33].

There are several PROM for Hebrew-speaking dyspha-
gia patients. The Swallowing Disturbance Questionnaire
(SDQ) was developed in Hebrew as a screening tool and
adjunct to bedside evaluation in patients with dysphagia
[34]. Recently, the Hebrew-DHI [35] as well as a Hebrew
version of the EAT-10 [36] has been validated. However,
the recently published Hebrew-EAT10 has several draw-
backs. The published version of the Hebrew-EAT10 con-
tains a misspelling in item 10 rendering that item unin-
telligible in Hebrew. Furthermore, The Hebrew-EAT10
was validated on patients who did not undergo formal
dysphagia evaluations, with heterogeneous dysphagia
etiologies which were not compared, and was not corre-
lated with objective findings on instrumental swallowing
examinations.

The goal of this study was to establish the reliability
and validity of another Hebrew version of the EAT-10
(EAT-10y,,,), and to examine how the EAT-10y,, corre-
lates with penetration—aspiration and pharyngeal residue
on FEES.

Methods
Translation

Translation of the EAT-10 questionnaire into Hebrew was
carried out according to the principles of good practice for
the translation and cultural adaptation process for patient-
reported outcome measures, as defined by the International
Society for Pharmacoeconomics and Outcome Research
(ISPOR) Task Force for translation and cultural adaptation
[37]. The questionnaire was forward translated from English
to Hebrew by two independent translators. The translations
were reconciled to a single forward translation, which was
then back-translated into English by another independent
translator. The questionnaire was then reviewed by three
subjects who are fluent in both English and Hebrew. The

author of the EAT-10 gave his approval to translate the
EAT-10.

Population

The study group was recruited from two medical centers.
It included patients visiting the dysphagia clinic at the
Kaplan Medical Center, Rehovot or the Sheba Medical
Center, Tel Hashomer, between the years 2015 and 2017.
Exclusion criteria were age under 18, declined cognitive
state precluding the patient from filling the questionnaire,
non-Hebrew-speaking patients, and patients who were
disinclined to participate in the study. Illiterate patients
or those who were unable to write their answers due to
physical limitations were assisted by a family member,
physician, or speech language pathologist (SLP) who read
them the EAT-10y,, items. The participant verbally scored
the item, which was subsequently filled in their stead. The
study was approved by the institutional ethics committees.
All participants signed an informed consent form. Data
collected included age and sex, as well as Functional Oral
Intake Score (FOIS) [38] prior to the clinic visit and the
cause of dysphagia, if known.

Eligible patients filled the EAT-10y,, questionnaire dur-
ing their visit to the dysphagia clinic. A random sample
of dysphagia patients was contacted via telephone by a
physician or SLP which were blind to the first EAT-10y,,
score to fill the questionnaire a second time. Refilling the
questionnaire took place during a 2-week period follow-
ing the date after first filling the questionnaire and without
major therapeutic interventions taking place between the
two times.

Missing items were given the mean score of the other
items in the PROM.

The control group included healthy volunteers recruited
from hospital personnel, patients’ companions, and
patients admitted to the hospital for ambulatory surgery
in areas other than the H&N (e.g., elective orthopedic or
urologic surgery). Exclusion criteria for the control group
were a personal history of dysphagia, H&N malignancy/
radiation therapy or operations (except adenotonsillec-
tomy), history of neurologic disease stroke, inability to
fill the questionnaire, and age under 18.

Dysphagia Evaluation

All patients in the study group underwent a full history
taking and physical examination followed by an FEES on
the same day they filled the EAT-10y,,,. The standard FEES
protocol was followed with slight modifications as will
be described later in detail [39]. A flexible digital video
rhinolaryngoscope (ENF-V2, Olympus Medical System
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Corporation, Tokyo, Japan or Pentax Fiber naso pharyngo
laryngoscope FNL 15RP3, Japan, or Storz video rhinola-
ryngoscope VP 11101, Germany) was passed through the
patient’s most patent naris with the administration of a
small amount of topical anesthetic (2% Lidocaine hydro-
chloride gel) which has been shown not to significantly
alter the FEES results [40, 41]. Swallowing was evaluated
directly with nine bolus challenges, three of each consist-
ency (liquid, purée, and solid) of approximately 5 cc vol-
ume each, presented in the following order: Three boluses
of purée consistency (green-dyed apple purée) followed
by a solid consistency challenge of whole wheat bread
(two pieces without crust and one with the crust) and con-
cluded with three thin liquid boluses (green-dyed 3% fat
milk). Patients were encouraged to feed themselves, with
assistance as needed, i.e., liquid with a straw or cup and
purée with a spoon. All patients were allowed to swallow
spontaneously, i.e., without a verbal command to swallow.

Each bolus challenge was evaluated for the presence of
penetration or aspiration, and was scored using the Penetra-
tion—Aspiration Scale (PAS) [42]. Penetration was defined as
PAS 2-5 and aspiration was defined as PAS 6-8. The worst
PAS out of all bolus challenges in all consistencies was used
for analysis. In order to evaluate the overall dysphagia sever-
ity, each FEES received a score incorporating both penetra-
tion—aspiration and pharyngeal residue. Residue presence
was scored using a binary scale. A score of 0 was given if
residue was absent in all consistencies tested and a score of
1 was given for each consistency in which any severity resi-
due was observed, with a maximal score of 3 if residue was
present in all three consistencies tested. For penetration and
aspiration—for every consistency tested, a score of 0 was
given if no airway penetration or aspiration was observed,
a score of 1 was given if penetration was observed, and 2 if
aspiration was observed. The scores for penetration—aspira-
tion and residue were then summated. The possible FEES
scores ranged from O (no residue, penetration or aspiration
in either of the three consistencies) to 9 (maximum 3 points
for residue and 6 points for aspiration).

Statistical Analysis

Statistical analysis was performed using Statistical Pack-
age for the Social Sciences (SPSS) software version 20.
Continuous variables are described as mean with stand-
ard deviation. Non-continuous variables were compared
using Chi-square test. Continuous variables were compared
using Mann—Whitney test if two variables were compared
or Kruskal-Wallis test if three or more variables were
compared.

The reliability of the questionnaire was tested by two
methods: Internal consistency and test—retest reproduc-
ibility. Cronbach’s alpha coefficient was used to evaluate
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internal consistency, with a minimum acceptable value
of 0.7. Test-retest reproducibility was analyzed by cor-
relating initial score results and subsequent question-
naire scores using Spearman’s correlation coefficient. A
minimum test-retest correlation coefficient of 0.7 was
acceptable.

The validity of the questionnaire, comparing dysphagia
patient and healthy individuals, was tested using non-paired
T test. Concurrent criterion validity was evaluated by com-
paring the EAT-10y,, score results with the score given to
the pathological findings on FEES, as detailed above.

Correlations are presented with either the Spearman’s
correlation coefficient (SCC) or the Pearson’s Correlations
Coefficient (PCC). To determine the discriminatory capacity
of the EAT-10y,, for patients with and without aspirations,
the area under the receiver operating characteristics curve
(AUC-ROC) was calculated using MedCalc Statistical Soft-
ware version 14.12.0 software (Ostend, Belgium). p values
of <0.05 were considered statistically significant results.

Results

The Hebrew version of the EAT-10y,,, is presented in Fig. 1.

Population

The study group consisted of 136 dysphagia patients:
25 recruited from the Kaplan Medical Center and 111
recruited from the Sheba Medical Center (Table 1). 55
patients (38.4%) were males. Mean age of the cohort was
63.5+14.73 years. Dysphagia etiology was heterogene-
ous, and consisted of neurogenic etiology, including stroke,
head trauma or neuromuscular degenerative diseases (n =54,
39.7%), H&N surgery related, as well as post-radiation
changes (n=35, 25.7%), esophageal dysphagia, including
Zenker’s diverticulum, esophagitis, esophageal surgery, or
motility disorders (n=12, 8.8%), and other/unknown includ-
ing presbyphagia, globus sensation, chronic cough work-up,
and affective disorders (n=35, 25.7%). No statistically sig-
nificant differences were observed between populations from
both study sites in regards to age, gender, or dysphagia etiol-
ogy. The control group included 51 healthy volunteers, with
a median age of 62.19 £9.28, 25 of which (50%) were males.

23 patients refilled the questionnaire, with a mean age
of 62.95+13.03, 73.9% males (n=17), 5 with neurogenic
etiology (21.7%), 13 with H&N etiology (56.5%), 1 with
esophageal etiology (4.3%), and 4 with unknown/other eti-
ology (17.3%).
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Fig.1 The EAT-10,

Table 1 Characteristics of the
study population

There were only 6 missing items from all 1360 items of
the questionnaires from the dysphagia group, and none from

the control group.

Eating Assessment Tool-10
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C TP d"no
All patients, Kaplan Medi- Sheba Medical Control
n=136 (100%) cal Center N=25 Center N=111
(18.4%) (81.6%)
Age, median (IQR) 63.5+14.73 68.44+13.19 66.25+ 15 63 (59-68)
Male sex, N (%) 55 (38.2%) 11 (44%) 41 (36.9%) 25 (50%)
Dysphagia etiology, N (%) N.A.
neurogenic 54 (39.7%) 7 (28%) 47 (42.3%)
Head and neck 35 (25.7%) 8 (32%) 27 (24.3%)
Esophageal 12 (8.8%) 5(20%) 7 (6.3%)
Other/unknown 35 (25.7%) 5 (20%) 30 27%)
Reliability

The internal consistency (Cronbach’s alpha) for the
EAT-10y,, total score was high (0.925). The internal
consistency for each of the 10 questions of the EAT-
10y, Was also high, ranging from 0.909 to 0.924 (see
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Table 2 The internal

consistency of the EAT-10y,,

EAT-10y,
Internal consistency
(Cronbach’s alpha)

Total 0.925

Q1 0.924

Q2 0.915

Q3 0.921

Q4 0.909

Q5 0.916

Q6 0.922

Q7 0912

Q8 0.918

Q9 0.917

Q10 0.914

Table3 Comparison of EAT-10y, scores between dysphagia

patients and healthy controls

Table 2). Test—retest reproducibility of the EAT-10y,, was
high (SCC=0.82) based on 23 patients who refilled the
questionnaire.

Validation

The EAT-10y,, score was significantly higher for dyspha-
gia patients compared to healthy controls (15 + 10.17 points
compared to 0.27 +0.90, p <0.0001). Moreover, a statisti-
cally significant difference was observed between the dys-
phagia group and healthy controls when comparing the score
for each individual question independently (see Table 3).

EAT-10 Scores and Dysphagia Etiologies

The mean EAT-10y,,, score was 15.87 +8.98 points for the
neurogenic dysphagia group, 18.63 +11.2 for the H&N
group, 12.75+10.58 for the esophageal dysphagia group,
and 11.11+9.7 for other/unknown cause dysphagia. Since

Dysphagia patients Healthy controls p value the unknown/other group included a variety of diagnoses
unrelated to one another, we compared results only between
Total 15£10.17 0.27+£0.90 0.0001 the groups of homogenous dysphagia etiologies. There
Ql 1.0221.35 0.07£0.43 0.0001 were no statistically significant differences in the EAT-
Q2 129+ 1.60 0x0 0.0001 10y, scores between the esophageal etiology, H&N, and
Q3 1442136 0x0 0.0001 neurogenic etiology groups. The characteristics of each dys-
Q4 2.14£1.42 0x0 0.0001 phagia etiology group are presented in Table 4. The neuro-
Q 1.38+1.48 0.01£0.13 0.0001 genic dysphagia group was older (p =0.006) and showed
Q6 0.80+1.24 0+0 0.0001 higher PAS scores compared to the H&N group (p =0.048).
Q7 186+1.58 0.13£0.62 0.0001 Neurogenic and H&N groups showed worse FEES scores
Q8 186146 0.01£0.13 0.0001 compared to the esophageal dysphagia groups (p =0.024,
Q9 1.72+1.34 0.01+0.13 0.0001 p=0.014 respectively).
Q10 1.52+1.50 0+0 0.0001
Values presented are mean + standard deviation Comparison of EAT-1 0Heb with FEES
A weak correlation was observed between the overall
FEES score and the EAT-10y,, score with a PCC of 0.376
Table4 Comparison O.f All Neurogenic Head and neck  Esophageal Other/unknown
EAT-10y,, scores of different
dysphagia etiologies EAT-10y,, score  15+10.17  15.87+8.98  18.63+11.2 12.75+10.58 11.11+9.7
Age 69 (61-76) 71 (66-80)* 67 (56-75)* 70.5 (57.5-79.5) 62 (47-70)
Male sex (no, %) 55(38.4%) 32 (59.3%) 24 (68.6) 7 (58.3%) 21 (60.0%)
PAS 3.18+2.87 4434304 31542093 1.5+£1.27 1774185
FEES score 221195 2.56+2.0¢ 291+2.11° 1.25+1.42%¢ 1.31+1.41
FOIS 6.1+1.21 5.85+1.42 5.89+1.13 6.17+0.83 6.69+0.8
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Value presented are mean =+ standard deviation. For FEES score calculation method, see “Methods”. Super-
script letters present significant differences

FEES Fiberoptic endoscopic evaluation of swallowing, PAS penetration—aspiration scale, EAT-10 Eating
Assessment Tool-10, FOIS Functional Oral Intake Scale

#Neurogenic dysphagia group were older than head and neck group, p=0.006

®Neurogenic dysphagia group had higher PAS than head and neck group, p=0.048

“Head and neck group had higher FEES scores than esophageal dysphagia group, p=0.014

dNeurogenic dysphagia group had higher FEES scores than esophageal dysphagia group, p =0.024
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Fig.2 Mean EAT-10y,, score distribution according to the presence
of pharyngeal residue. RES residue. RES score represents the num-
ber of consistencies in which any severity residue was observed.
Bolus consistencies were either liquid, semi-solid (purée), or solid. 46
patients (34.5%) received a residue score of 0; 23 patients (16.9%) a
residue score of 1; 47 patients (34.5%) a residue score of 2; and 20

patients (14.7%) a score of 3
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Fig.3 EAT-10y,, scores distribution according to FEES scores.
FEES Fiberoptic Endoscopic Evaluation of Swallowing. For FEES
score calculation method, see “Methods”

(p <0.0001). When examining each component of the
FEES score independently, both the score for penetration
(SCC=0.394, p<0.0001), for aspiration (PCC=0.254,
p=0.003), and for pharyngeal residue (PCC =0.248,
p=0.004) showed weak statistically significant correlations
with the EAT-10y, score. Figure 2 shows EAT-10y,, score
distribution according to presence of pharyngeal residue.
There was a statistically significant difference in mean EAT-
10y, scores between patients who received a FEES score
of 0-1 (EAT-10p,,=12.29+9.90, n =55, 40.4%), a score of
2-3 (EAT-10p,,=13.95+8.82, n=42, 30.8%), and a score
of 4 or higher (EAT-10y,,=20.26 +9.98, n=39, 28.6%),
p=0.001. Figure 3 shows EAT-10y,, score distribution
according to FEES scores.

69 patients (50.7%) received a PAS of 1, 26 patients
(19.1%) received 2 <PAS <5, and 41 patients (30.1%) a PAS
of 6>. A weak correlation was observed between the PAS
and the EAT-10y,, scores with a PCC=0.258 (p=0.003).

Table5 EAT-10y,, scores distribution according to FEES scores and
PAS

Number (%) Total EAT-10y,, p value*
FEES score 0-1 55 (40.4%) 12.29+9.90 p=0.001
FEES score 2-3 42 (30.8%) 13.95+8.82
FEES score 4 < 39 (28.6%) 20.26 +9.98
PAS=1 69 (50.7%) 12.18+9.75 p=0.003
2<PAS<Z5 26 (19.2%) 17.12+9.8
PAS>6 41 (30.1%) 18.17+9.71

EAT-10y,, values presented are mean =+ standard deviation. For FEES
score calculation method, see “Methods”

FEES Fiberoptic Endoscopic Evaluation of Swallowing, PAS Penetra-
tion—Aspiration Scale, EAT-10 Eating Assessment Tool-10

*p values calculated with Kruskal-Wallis test
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Fig.4 ROC of the EAT-10y,, for aspiration. ROC for the EAT-10,,
for pharyngeal aspiration (middle line) and its 95% confidence inter-
val (upper and lower lines). AUC-ROC of 0.639; 95% CI 0.551-0.72;
p=0.0054

A statistically significant difference was found in EAT-10y,
scores between patients with PAS=1, 2<PAS <5, PAS of
6> (p=0.003). Table 5 presents the EAT-10y,,, score distri-
bution according to the FEES scores and PAS.

The ROC for evaluating the discriminatory capacity of
the EAT-10y,, for aspiration (based on a group of 41 aspira-
tors and 95 non-aspirators) showed an AUC-ROC of 0.639
(95% C10.551-0.72, p=0.0054) (Fig. 4). The prevalence of
aspiration in the studied population was 29.3%. The ROC
for pharyngeal residue (based on a group of 46 residue-free
patients and 90 patients with pharyngeal residue) was 0.609
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Fig.5 ROC of the EAT-10y,, for residue. ROC for the EAT-10y,,
for pharyngeal residue (middle line) and its 95% confidence interval
(upper and lower lines). AUC-ROC of 0.609; 95% CI 0.52-0.639;
p=0.036

(95% CI 0.52-0.639, p=0.036) (Fig. 5). The prevalence of
residue in the studied population was 65.6%. We calculated
a cut-off point for the detection of aspiration for the EAT-
10y, preferring higher sensitivity than specificity con-
sidering the EAT-10y,,’s potential use as a screening tool.
The optimal cut-off score was 8 <, yielding a sensitivity of
87.18% and a sensitivity of 42.55%.

Discussion

The EAT-10 is a dysphagia PROM which excels in its brev-
ity and ease of use. It has been shown to be able to predict
dysphagia severity on objective ISA [19-24]. For these rea-
sons, it has gained significant popularity as a screening tool
for dysphagia. In this study, we examined the psychometric
properties of the EAT-10y,,, on a group of 136 patients with
dysphagia and 51 healthy controls, and how the EAT-10y,,
correlates with objective findings on ISA.

We found the EAT-10y,, has high internal consistency
(Cronbach’s alpha of 0.925) test-retest reproducibility,
similarly to those reported in other translation studies [21,
26-33]. Refilling the questionnaire over the phone required
reading it to the patients instead of allowing them to read
and fill it by themselves, which might introduce a bias,
though the researcher refilling the questionnaire with the
patient was blinded to the first EAT-10y,, score. In addi-
tion, the retest sample size was relatively small and had an
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over-representation of H&N etiology at the expense of the
neurogenic etiology. These factors might have initially sug-
gested difficulty to generalize the reproducibility test results
to all patients. However, since our results, as well as other
reports in the literature [18], showed that no significant dif-
ference of EAT-10y,, scores exists between different oro-
pharyngeal and esophageal dysphagia etiologies, we con-
cluded that the dysphagia etiology subgroup representation
in the test—retest group does not preclude the generalization
of the reproducibility results.

The Hebrew EAT-10 was also found to be a valid tool,
able to differentiate between dysphagia patients and healthy
controls. Scores for normative population were similar to
those reported for the EAT-10 and other translation studies
[21, 27, 28, 36].

However, when the EAT-10y,, scores were correlated
with objective findings observed in FEES, only a weak cor-
relation with overall FEES score (PCC=0.376, p <0.0001)
and an even weaker correlation with PAS (SCC=0.258,
p <0.0001) was observed. Other translation studies also
showed a similarly weak correlation between the EAT-10
score and PAS [23, 27, 43]. Only The EAT-10,,, showed
a moderate correlation with PAS (SCC=0.54, p <0.001)
[21]. While our results showed that a significant correla-
tion does exist between FEES findings or PAS and the EAT-
1041, these weak correlations lead to the poor discrimi-
natory capacity of the EAT-10y,, as a screening tool for
dysphagia or aspiration. Given these suboptimal discrimi-
natory parameters, we chose the cut-off point for detection
of aspiration at 8 <, preferring to opt for higher sensitivity
at the expense of lower specificity, in order to minimize the
false negatives. The suggested cut-off points in other studies
range from 2 to 15 [21, 23]. Possible explanations for the
heterogeneity in the cut-off values for aspiration in other
studies might be due to differences in studied populations,
with a different mix of dysphagia etiologies. For example,
esophageal dysphagia patients will have EAT-10 scores
similar to those with oropharyngeal dysphagia, but lower
PAS scores than oropharyngeal dysphagia patients. Another
explanation might be cultural differences. We observed that
our dysphagia group’s mean EAT-10y,, was higher than
for English speakers, but lower than Italian, Spanish, and
Swedish speakers. Japanese speakers especially stood out
and had significantly lower EAT-10 scores compared to all
other translations (Table 6). Even within the two Hebrew
translations of the EAT-10, when supposedly the cultural
differences should be minimal, there was a two-point differ-
ence between mean questionnaire’s scores in the dysphagia
group, despite very similar wording [36]. However, there are
other differences between the two Hebrew translations of
the EAT-10 which might account for their different scores.
Abu-Ghanem’s cohort consisted of more H&N patients
(42.7% compared to 25.7%), compared to our cohort which
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Table 6 Comparison of data
of different EAT-10 translation

studies

Author Language Mean + SD/median, IQR
Belafsky et al. [18] English 11.71+£9.61
Shapira-Galitz et al. [35] Hebrew (EAT-10y,) 15+10.17

Abu-Ghanem et al. [36] Hebrew (H-EAT-10) 17.3+10.4

Schindler et al. [27] Italian 17.1+£9.1

Giraldo-Cadavid et al. [21]

Spanish (South America) 18 (95% CI 13-24) aspirators

7 (95% CI 4.6-13.4) non-aspirators

Burgos et al. [33] Spanish (Spain) 15+8.9

Wakabayashi et al. [32] Japanese 1(0-9)

Moller et al. [26] Swedish 18

Demir et al. [29] Turkish 19.42+11.07
Conclusion

was predominantly comprised of neurogenic dysphagia,
and included no esophageal dysphagia compared to 8.8% in
our cohort. Concerns about cross-cultural validation of the
EAT-10 have been raised by Speyer et al., who evaluated the
psychometric properties of the EAT-10 using Item-Response
Theory (IRT) and Rasch analysis on data from Spain, Tur-
key, Sweden, and Italy [44]. Speyer showed significantly
different responses in 6 out of the 10 items of the question-
naire on Differential Item Functioning based on language of
the questionnaire. They further showed that the EAT-10 has
significant weakness in structural validity and internal con-
sistency, and recommended redeveloping the EAT-10 using
the IRT. Future studies are required to test the reliability
and validity of the EAT-10y,,, using IRT in addition to the
Classical Test Theory.

Our study has several limitations. Our approach to illit-
erate patients, who were assisted by another person to read
them the questionnaire and help them fill it out might have
skewed this subpopulation’s results. In addition, our dyspha-
gia patients were selected from those attending our dyspha-
gia clinics. We did not exclude patients from the dysphagia
patient group if they had normal FEES examinations or no
diet restrictions (FOIS), meaning some patients with no find-
ings on FEES or normal FOIS might have been mislabeled
as dysphagia patients and weakened the resulting correla-
tions. While ensuring that patients did not undergo thera-
peutic interventions during the 2-week test-retest interval,
we could not control for the natural course of the patient’s
disease, such as after a stroke, which might have changed
their dysphagia symptom severity. We did not test the EAT-
10y, for responsiveness, i.e., the ability of the PROM to
reflect change after intervention, though this psychometric
property has been demonstrated in other studies [18, 21].
Lastly, physicians performing the FEES were not blinded to
EAT-10y,, scores.

The EAT-10y,, is a reliable and valid PROM for Hebrew-
speaking dysphagia patients. It has a weak correlation with
objective findings on ISA, including penetration, aspiration,
and pharyngeal residue. As a potential screening tool for
aspiration, its discriminatory capacity is poor. The need
for an easy-to-apply and accurate dysphagia-screening
tool is significant. Future studies redeveloping the EAT-10
using IRT or offering new alternative screening tools are
recommended.
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