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Abstract The purpose of this study was to test the reli-
ability and validity of the Turkish Eating Assessment
Tool (T-EAT-10) among patients with swallowing disor-
ders. One hundred and five patients completed the
T-EAT-10 and Functional Oral Intake Scale (FOIS). The
internal consistency, test-retest reliability, and criterion
validity of T-EAT-10 were investigated. The internal
consistency was assessed using Cronbach’s alpha. Intra-
class correlation coefficient (ICC) value with 95 % con-
fidence intervals was calculated for test—retest reliability.
The criterion validity of the T-EAT-10 was determined by
assessing the correlation between T-EAT-10 and FOIS.
All the patients in the study completed the T-EAT-10
without assistance. The mean time to complete the
instrument was 1.8 & 0.9 min. The internal consistency
of the T-EAT-10 was found to be high with 0.90 Cron-
bach’s alpha for test and 0.91 Cronbach’s alpha for retest
reproducibility. No difference between the test and retest
scores of the T-EAT-10 was found (p = 0.14). A nega-
tive, moderate correlation between T-EAT-10 and FOIS
was detected (r = —0.365, p < 0.001). The T-EAT-10 is
a reliable and valid symptom-specific outcome tool for
dysphagia in adult Turkish patients. It can be used in
clinical practice and research.
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Introduction

Dysphagia is a significant and common problem seen in
all age groups. It may result in critical health problems
such as dehydration, malnutrition, pneumonia, and even
death. Dysphagia also causes social and emotional prob-
lems [1].

Quality of life assessments and patient-based question-
naires are mostly used in clinical swallowing evaluation in
recent years. Swallow Quality of Life Questionnaire, MD
Anderson Dysphagia Inventory, Sydney Swallow Ques-
tionnaire, and Eating Assessment Tool (EAT-10) are the
most frequently utilized questionnaires in the swallowing
evaluation. The EAT-10 has some advantages over other
questionnaires. It is simple, easily scorable, and applicable
over a broad range of swallowing disorders. The instrument
has proven useful in establishing initial dysphagia symp-
tom severity and in monitoring treatment outcomes.
Although the EAT-10 is just a symptom survey, it has been
able to predict objective evidence of swallowing dysfunc-
tion [2, 3]. It was also found that the EAT-10 scale has the
ability to predict aspiration risk and this supports the
clinical efficacy of the scale [4]. Due to its wide applica-
bility, the instrument has been translated to Italian, Span-
ish, Japanese, and Portuguese [5-8]. To the best of our
knowledge, there is no dysphagia-specific and patient-
centered outcome instrument in the Turkish language. The
purpose of this investigation was to translate the EAT-10 to
Turkish and investigate the internal consistency, test-—retest
reliability, and criterion validity of the Turkish version of
the EAT-10 (T-EAT-10).
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Materials and Methods

The study was carried out in the Swallowing Disorders
Unit, Department of Physiotherapy and Rehabilitation,
Hacettepe University. Written approval to use the instru-
ment was secured, and ethical approval was obtained from
Noninvasive Clinical Research Ethics Committee (Ap-
proval number: GO 13/321) of the Hacettepe University.
Written and verbal informed consent was obtained from
patients who participated in this study and all data were
collected prospectively.

A total of 105 patients who had neurogenic dysphagia
were included in the study. The inclusion criteria were
willing to participate in the study, being over the age of 18,
normal cognitive function (>24 points according to the
Mini Mental State Examination) [9], suffering from dys-
phagia at least one month, and having clinically
stable neurological disease. Diagnosis, age, gender, height,
weight, education level, and marital and feeding statuses of
the patients were also recorded.

The study consisted of 3 different phases that were (1)
translation, (2) internal consistency and reliability, and (3)
criterion validity.

Translation of the EAT-10

The items of the EAT-10 were first translated to Turkish
by two bilingual dysphagia experts (forward translation).
Two translations were examined by four dysphagia
experts and converted into a single scale with a consensus
(synthesis). Thirty-five patients with a mean age of
55 + 10.4 years who reported dysphagia symptoms were
included in the initial study. Their diagnoses were stroke
in 24 cases, Parkinson’s disease in 7 cases, and Multiple
sclerosis in 4 cases. The patients completed the first
translation and discussed the wording and meaning of
each item with the two dysphagia experts. Necessary
adjustments in the translation were made after the con-
sensus to develop the final version of the T-EAT-10. A
native English-speaking language expert outside of the
medical profession then translated the instrument to
English (backward translation) and compared to the
T-EAT-10 iteration. The backward translation was pre-
sented to the creator of the scale, and the translation
process was completed. Every item of the T-EAT-10 was
identical to the original version (Table 1).

Internal Consistency and Reliability
One hundred and five patients with neurogenic dysphagia

participated in the evaluation of both internal consistency
and reliability. The data from this group were also used

for the criterion validity assessment. The internal con-
sistency and reliability of each item were measured using
Cronbach’s alpha. To evaluate test-retest reliability, the
T-EAT-10 was completed by the same patient on two
occasions separated by a period of 48 h. The 48-h period
was selected because no substantial change in the swal-
lowing process was expected to take place within this
period. The intraclass correlation coefficient (ICC) value
with 95 % confidence intervals was calculated for test—
retest reliability.

Criterion Validity

The validity of an outcome measure is the ability of an
instrument to predict the functional status of a patient. The
criterion validity of the T-EAT-10 was determined by
assessing the correlation between T-EAT-10 and Func-
tional oral intake scale (FOIS). FOIS is an ordinal scale
that reflects the functional oral intake of patients with
dysphagia. The FOIS levels are between 1 and 7. “1”
means nothing by mouth, and “7” means total oral diet
with no restriction. The FOIS has been shown to have
adequate reliability, validity, and sensitivity to change to
reflect the recommended dietary status of a patient [10].
The FOIS levels of the patients were determined based on
their previous videofluoroscopic swallowing evaluation.
Thus, functional oral intake levels are related to dysphagia
severity of patients.

Statistical Analysis

Statistical analysis was carried out using Windows-based
Statistical Package for the Social Sciences (SPSS) ver-
sion 15. Arithmetical means and standard deviations
(X £ SD) for quantitative variables were calculated, and
all statistical tests were conducted at a 5 % significance
level.

The internal consistency and reliability of each scale
were measured using Cronbach’s alpha. An alpha value
between 0.70 and 0.80 indicated satisfactory, between 0.8
and 0.9 indicated good, and greater than 0.9 indicated
excellent consistency [11]. The intraclass correlation
coefficient (ICC) value with 95 % confidence intervals was
calculated to determine test—retest reliability. An ICC
range between 0.60 and 0.80 indicated good and an ICC
greater than (.80 indicated excellent correlation. The
Pearson product-moment coefficient was used to assess the
correlation between the T-EAT-10 and FOIS to determine
criterion validity. A Pearson correlation coefficient (r) less
than 0.30 indicated weak, between 0.30 and 0.70 indicated
moderate, and greater than 0.70 indicated strong correla-
tion [12].
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Table 1 Turkish version of Eating Assessment Tool (T-EAT-10)

Circle the appropriate response.
Uygun cevaplan daire icine alin

0 = No problem 0 = Problem yok
4 = Severe problem 4 = Siddetli problem

1. My swallowing problem has caused me to lose weight 0 1 2 3 4
Yutma problemim nedeniyle kilo kaybettim
2. My swallowing problem interferes with my ability to go out for meals 0 1 2 3 4
Yutma problemim nedeniyle disarida yemege gidemiyorum
3. Swallowing liquids takes extra effort 0 1 2 3 4
Swi besinleri yutarken agiri ¢caba sarfediyorum
4. Swallowing solids takes extra effort 0 1 2 3 4
Kati besinleri yutarken agiri ¢aba sarfediyorum
5. Swallowing pills takes extra effort 0 1 2 3 4
Haplart yutarken asirt ¢aba sarfediyorum
6. Swallowing is painful 0 1 2 3 4
Yutarken agri hissediyorum
7. The pleasure of eating is affected by my swallowing 0 1 2 3 4
Yutma durumum yemek yemekten aldigim zevki etkiliyor
8. When I swallow food sticks in my throat 0 1 2 3 4
Yutarken yemekler bogazima yapisiyor/takiliyor
9. I cough when I eat 0 1 2 3 4
Yemek yerken oksiiriiyorum
10. Swallowing is stressful 0 1 2 3 4
Yutmak bende gerginlik/stres yaratiyor
Total EAT-10:
Toplam EAT-10 puani
Results Table 2 Demographic characteristics
n (%)
One hundred and five patients (48 females and 57 males)
with neurogenic dysphagia were included in the study.  Diagnosis
Their mean age was 57 + 15.4 years. Demographic char- Stroke 74 (70.5)
acteristics of the patients are shown in Table 2. Multiple sclerosis 12.(114)
The mean T-EAT-10 scores of the patients and the Amyotrophic lateral sclerosis 15 (14.3)
distribution of the patients according to FOIS are shown in Myastenia gravis 2(19)
Table 3. Parkinson’s disease 2 (1.9
All the patients in the study completed the T-EAT-10  Education
without any assistance. The mean time to complete the No education 12 (11.5)
instrument was 1.8 + 0.9 min. Primary school 48 (45.7)
The internal consistency of the T-EAT-10 was found to High school 20 (19)
be high with a Cronbach’s alpha value of 0.90 for test and University 25 (23.8)
0.91 for retest reproducibility. The Cronbach’s alpha val-  Marital status
ues for each item in the T-EAT-10 are displayed in Single 11 (10,5)
Table 4. Married 78 (74.3)
No difference was found between the test and retest Divorced 5 (4.7)
scores of the T-EAT-10 (p = 0.14). A negative, moderate Widow 11 (10.5)

correlation was detected between T-EAT-10 and FOIS
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Table 3 The mean T-EAT-10 scores and the distribution of the patients according to FOIS

T-EAT-10 X + SD
T-EAT-10—1st 19.42 +£ 11.07
T-EAT-10—2nd 18.93 +11.35
FOIS n (%)

1. No oral intake 32 (30.5)
2. Tube dependent with minimal/inconsistent oral intake 7 (6.7)
3. Tube supplements with consistent oral intake 3(29)
4. Total oral intake of a single consistency 10 (9.5)
5. Total oral intake of multiple consistencies requiring special preparation 2 (1.9
6. Total oral intake with no special preparation, but must avoid specific foods or liquid items 22 (20.9)
7. Total oral intake with no restrictions 29 (27.6)
T-EAT-10: Turkish version of the Eating Assessment Tool, FOIS Functional Oral Intake Scale

Table 4 Interitem correlation of each item of the T-EAT-10

T-EAT-10 Question Rho P
Question 1 0.967 <0.001
Question 2 0.905 <0.001
Question 3 0.945 <0.001
Question 4 0.930 <0.001
Question 5 0.933 <0.001
Question 6 0.948 <0.001
Question 7 0.850 <0.001
Question 8 0.885 <0.001
Question 9 0.904 <0.001
Question 10 0.862 <0.001

T-EAT-10 Turkish version of the Eating Assessment Tool

(r=—-0.365, p<0.001). The mean T-EAT-10 scores
according to FOIS are shown in Table 5.

Discussion

The EAT-10 is a symptom-specific dysphagia instrument,
which can be administered rapidly and used in a diverse
range of patients. It has been shown to be a clinically useful
instrument to document symptom severity and monitor
disease progression and treatment efficacy. It has also been
shown to predict objective evidence of swallowing dys-
function. All the Italian, Spanish, Portuguese, and Japanese
versions of the EAT-10 have displayed excellent validity
and reproducibility [5-8].

The current study included 105 patients with neuro-
genic dysphagia. All completed the T-EAT-10 without
any assistance, and it was found to be a well-completed

questionnaire by Turkish-speaking patients. The admin-
istration of the T-EAT-10 took <2 min. This is similar to
the time required to complete the English version of the
instrument [13]. Thus, the T-EAT-10 is a quick and
practicable tool to use in dysphagia evaluation. The
EAT-10 scores vary depending on the patient diagnosis.
The mean T-EAT-10 score of the patients was
19.42 £ 11.07 in our study. Another study, which also
included patients with neurogenic dysphagia, reported
that the mean EAT-10 score was 23.1 4+ 12.2 [14]. We
performed a one-sample ¢ test using the mean EAT-10
scores of the two studies to show if there was a similarity
between the present data and prior study results of a
sample from the same population. We found a statisti-
cally significant difference between EAT-10 scores
(p = 0.002). This result might represent cultural or other
differences in the perceptions of people of different
cultures.
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Table S The mean T-EAT-10 scores according to FOIS

FOIS T-EAT-10
X+ SD Min Max

FOIS 1 255 +99 8 40
FOIS 2 20.0 &+ 8.7 5 28
FOIS 3 343+ 1.2 33 35
FOIS 4 20.6 £ 94 5 33
FOIS 5 15 15 15
FOIS 6 189 £ 94 3 36
FOIS 7 11.6 £ 8.3 3 28

T-EAT-10 Turkish version of the Eating Assessment Tool, FOIS Functional Oral Intake Scale

The internal consistency of the T-EAT-10 was high for
both test and retest reproducibility of the T-EAT-10. This
is consistent with the reports of other investigators evalu-
ating the EAT-10 in other languages [5, 13]. It could be
concluded that the T-EAT-10 had reliability for repeated
evaluations, which means that it has a high stability over
time.

In terms of validity, the results showed that there was a
negative, moderate correlation between the T-EAT-10 and
FOIS. The mean T-EAT-10 scores stratified by FOIS
indicated that all participants even in FOIS level 7 had a
perception of dysphagia. The mean T-EAT-10 scores
decreased through FOIS level 7. The modest correlation
suggests that self-reported measures and the decision of the
clinician based on instrumental swallowing evaluation
provide complementary information on dysphagia. The
moderate correlation may be the case because the FOIS
reflects the functional oral intake status of the patients, but
the T-EAT-10 represents various aspects of a patient’s
feeding status. It may also be explained by the distribution
of patients according to the FOIS. The number of patients
at the extreme ends of the FOIS was similar and higher, but
there were fewer participants in middle ranges of the FOIS.

A replication study which also investigates the norma-
tive data for the T-EAT-10 and aims to ensure the stability
of the current results will be designed. The normative data
should also be confirmed across categories of socioeco-
nomic status, gender, and race. It will also be investigated
whether the scale may distinguish the effect of the dys-
phagia severity in different patient groups and the
responsiveness of the T-EAT-10 to treatment-induced
changes in patients with dysphagia.

Conclusion
The data from this investigation suggest that the T-EAT-10

is a reliable and valid symptom-specific outcome instru-
ment for dysphagia in adult Turkish patients.
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