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Introduction: the objective was to assess the utility of the Eating Assessment Tool (EAT-10) in hospitalisation units with patients at high risk of
dysphagia.
Patients and methods: a cross-sectional study was conducted in the Neurology and Internal Medicine wards; patients with admission < 24
hours and in a terminal stage of disease were excluded. In the first 24-48 hours of admission the presence of dysphagia as assessed with the
EAT-10, the risk of malnutrition as assessed with the Malnutrition Universal Screening Tools (MUST), and comorbidities using the Charlson index
were screened.
Results: a total of 169 patients were recruited (76.0 years, 52 % women); 19.5 % were at risk of malnutrition. The EAT-10 instrument could be
administered in 80.6 % of the patients, and was positive in 26.6 % (women 34.1 % vs. men 18.4 %; p = 0.025). When comparing patients with
higher comorbidity with those with a lower Charlson index, a lower response rate to EAT-10 was observed (78.4 % vs. 93.9 %; p = 0.038), without
differences in screening positivity (28.3 % vs. 19.4 %; p = 0.310). The prevalence of dysphagia risk was higher in the Internal Medicine unit than
in the Neurology unit (30.4 % vs. 19.6 %; p = 0.133), as was the percentage of cases in which screening could not be performed (21.1 % vs.
11.1 %; p = 0.011). There were no significant differences in risk of malnutrition, mortality, hospital stay, or readmission according to the EAT-10.
Conclusions: the EAT-10 has limited utility in the studied hospitalisation units due to a high rate of unfeasible tests, especially among patients
at higher risk of dysphagia.

Resumen
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Introducción: el objetivo del estudio fue evaluar la utilidad del Eating Assessment Tool (EAT-10) en unidades de hospitalización con pacientes
de alto riesgo de disfagia.
Pacientes y métodos: estudio transversal de pacientes hospitalizados en Medicina Interna y Neurología; los pacientes con ingreso < 24 horas
y en fase terminal de la enfermedad fueron excluidos. En las primeras 24-48 horas de ingreso se cribó la disfagia con el EAT-10, el riesgo de
desnutrición con el Malnutrition Universal Screening Tool (MUST) y la comorbilidad con el índice de Charlson.
Resultados: se reclutaron 196 pacientes (76,0 años, 52 % mujeres). El 19,5 % estaban en riesgo de desnutrición. El EAT-10 se pudo realizar
en el 80,6 % de la muestra y fue positivo en el 26,6 % (mujeres 34,1 % vs. hombres 18,4 %; p = 0,025). Al comparar a los pacientes con
mayor comorbilidad con aquellos que tenían un índice de Charlson más bajo, se observó una tasa de respuesta más baja al EAT-10 (78,4 %
vs. 93,9 %; p = 0,038), sin diferencias en la positividad del cribado (28,3 % vs. 19,4 %; p = 0,310). La prevalencia del riesgo de disfagia fue
mayor en la unidad de Medicina Interna que en la de Neurología (30,4 % vs. 19,6 %; p = 0,133), así como el número de casos en que no se
pudo realizar el cribado (21,1 % vs. 11,1 %; p = 0,011). No hubo diferencias significativas en el riesgo de desnutrición, mortalidad, estancia
hospitalaria o reingreso según el EAT-10.
Conclusiones: el EAT-10 tiene una utilidad limitada en las unidades de hospitalización estudiadas debido a una alta tasa de pruebas no realizables, especialmente entre los pacientes con mayor riesgo de disfagia.
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INTRODUCTION
Swallowing is defined as the activity of transporting solid and
liquid substances, as well as saliva, from the mouth to the stomach. It implies the coordinated participation of anatomical areas
that, through movements and pressures, allow food to be conducted efficiently and safely through the digestive tract (1). Dysphagia
represents any type of alteration or difficulty in swallowing, which
can occur in any of its phases (oral, pharyngeal, or oesophageal). Depending on the swallowing phase that has been affected, we can classify it into preparatory oral dysphagia, oral phase
dysphagia, pharyngeal dysphagia, and oesophageal dysphagia.
However, from the practical point of view, dysphagia is classified
into two large groups: oropharyngeal dysphagia and oesophageal
dysphagia. From the pathophysiological perspective, functional
and structural alterations can be the cause of this syndrome (2).
The prevalence of dysphagia varies depending on the definition
used, the study population, and the sensitivity of the screening or
diagnostic technique involved. It has been estimated that between
16 % and 22 % of the population over the age of 50 have dysphagia. The prevalence of swallowing disorders in those over 65
years is 40 %, and above 60 % among nursing home residents.
The highest prevalence (> 80 %) has been found in hospitalised
patients with dementia, especially in the more advanced stages
of the disease (3,4). The ageing process causes anatomical, neurological, and muscular changes that result in a loss of functional
capacity that may affect swallowing. In the elderly who do not have
health problems, these changes are defined as presbyphagia, and
are not necessarily pathological. However, when these changes in
swallowing physiology occur in frail elderly people, with comorbidities and polymedication, the risk of dysphagia increases (5,6).
Dysphagia has a profound effect on nutritional status as a result
of decreased intake due to a loss of swallowing efficacy and fear
of eating. The most frequent type of malnutrition in patients with
oropharyngeal dysphagia is the caloric one, with preservation of
visceral protein and a significant depletion of muscle mass and
the fatty compartment. In Spain, 40 % of hospitalised patients
with dysphagia are at risk of malnutrition. When focusing only on
patients who are 70 years of age or older, this percentage rises to
60 % (7). Because of this high risk of malnutrition, the European
Society for Swallowing Disorders (ESSD) recommends continuous
monitoring of the nutritional status of patients with dysphagia (8).
However, despite the current ESSD recommendations, only one
in four patients with dysphagia receive nutritional support (7). In
addition, the decrease in fluid intake due to dysphagia causes
an imbalance of body fluids that leads to increased mortality in
hospitalised patients (9). One study found that daily water intake
in patients with oropharyngeal dysphagia was only 22 % of the
recommended amount for these patients (10).
Up to 50 % of neurological patients and the elderly have alterations in swallowing safety (penetrations and aspirations), with a
high proportion of silent aspirations (not accompanied by cough),
during videofluoroscopy, and a 50 % risk of developing aspirative
pneumonia, which is associated with an increase in mortality for
50 % of these patients. These respiratory infections represent the
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main cause of mortality in patients with oropharyngeal dysphagia,
and have also been associated with an increase in hospital stay
and hospital readmissions (11).
Currently, there are multiple tests for the screening and diagnosis of dysphagia. One of the most commonly used is the Eating
Assessment Tool (EAT-10) questionnaire. This method, useful for
the screening of dysphagia in patients with preserved cognitive
levels, includes 10 questions about swallowing that the patient
has to score from 0 (no problem) to 4 (a serious problem). A
score greater than 3 denotes the potential presence of dysphagia
(12). This tool is widely used in the ambulatory setting, but we
have little data about its usefulness in hospitalised patients. We
designed this study to establish the feasibility of using the EAT-10
as a screening tool for dysphagia in hospitalised patients, to
determine the prevalence of dysphagia in key hospitalisation units
where there are high-risk patients (such as Internal Medicine and
Neurology), and to find out whether there is a relationship between
EAT-10 results and nutritional status, hospital stay, in-hospital
mortality, and readmissions at 30 days.
PATIENTS AND METHODS
A cross-sectional study was designed to reach the objectives,
and was developed in the acute hospitalisation wards of the
Departments of Internal Medicine and Neurology of the University Hospital Complex at A Coruña. This tertiary hospital assists
a reference population of 505,797 people, with 1,415 hospitalisation beds installed. The study took place between January and
April 2019.
This study was carried out respecting the Helsinki Declaration of the World Medical Association, the Convention on Human
Rights and Biomedicine, and the Spanish legislation about
human research. The protocol was reviewed and approved by
the research ethics committee of the hospital.
A sample size of 118 patients was estimated, based on the prevalence of dysphagia obtained from the PREDYCES study (20.6 %),
an estimate of 1500 patients admitted in the study period, a confidence level (1-α) of 95 %, and an accuracy of 7 % (7). Inclusion
criteria included age over 18 years and scheduled or urgent admission to the Neurology and Internal Medicine hospitalisation units.
Patients who had been hospitalised for less than 24 hours, patients
admitted to the Neurology or Internal Medicine hospitalisation unit
but in charge of other hospital services, and patients in terminal stages of their disease, in whom death was expected in the following
hours, were excluded.
The recruitment was performed consecutively based on the
patients admitted to the above-mentioned wards within the first
24 hours of hospitalisation, upon request of an informed consent. Patients admitted during the weekend or non-working days
were recruited the next working day (maximum, 48 hours after
admission).
The presence of dysphagia was screened using the EAT-10,
and the risk of malnutrition was assessed using the Malnutrition Universal Screening Tool (MUST). Both questionnaires were
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administered by the researchers. Height and weight were measured with the stadiometer and scales at each ward, which are
periodically calibrated. When it was not possible to obtain these measures directly, researchers used the alternative measurements described by the British Association of Parenteral and
Enteral Nutrition (BAPEN) (13). The comorbidities of patients were
measured using the Charlson comorbidity index (CCI), considering
a high comorbidity level when a result higher than 3 points was
obtained (14). Data such as admission date, discharge date, main
diagnosis, mortality during admission, and 30-day readmissions
were obtained from the medical records.
Qualitative data were summarised as percentages. The normal
distribution of quantitative data was checked with the Shapiro-Wilk test and summarised using mean and standard deviation. Qualitative variables (e.g., gender, mortality, readmissions,
prevalence of malnutrition) were compared using the chi-squared
test. Continuous quantitative variables (e.g., hospital length of stay
or age) were compared using Student’s t-test for independent
measurements (or the Mann-Whitney U-test). A p-value less than
0.05 was considered significant.

Table I. General characteristics
of the patients
Female

76.0 (17.9)

CCI (points)

5.3 (2.7)

High CCI (> 3 points)

26.6 %

EAT-10 (points)

2.3 (4.5)

MUST (points)

0.7 (1.0)

Length of stay (days)

6.5 (32.0)

Mortality

7.3 %

30-day readmission

12.0 %

CCI: Charlson comorbidity index; EAT-10: Eating Assessment Tool; MUST:
Malnutrition Universal Screening Tool. Quantitative data are presented as
mean (standard deviation).

Table II. Comparison of patients admitted to
the Neurology and Internal Medicine units

n
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52.0 %

Age (years)

RESULTS
The study recruited 196 patients, whose general characteristics
are presented in table I. Most patients were recruited at the Internal Medicine wards (67.9 %). The differences between patients in
each ward are summarised in table II.
The EAT-10 was administered to 158 of the 196 patients included in the study (80.6 %), and was positive in 42 (26.6 %) of the
158 patients who could be screened. Patients where EAT-10 could
not be administered were older (82.5 [18.0] yrs vs. 74.4 [17.5] yrs;
p = 0.012) and had a higher CCI (6.3 [2.2] points vs. 5.1 [2.9]
points; p = 0.018). Patients admitted to Internal Medicine were
more frequently unable to answer the questionnaire (23.3 % vs.
11.1 %; p = 0.044). There were no significant differences in the
prevalence of positive results in the EAT-10 according to hospitalization ward: Internal Medicine, 30.4 % vs. Neurology, 19.6 %
(p = 0.143). The differences found between patients according
to EAT-10 screening are analysed in table III.
According to MUST, 19.6 % of patients were at risk of malnutrition, without significant differences between hospitalisation units:
Internal Medicine, 23.7 % vs. Neurology, 12.3 % (p = 0.084).
There were no differences in the prevalence of patients with risk of
malnutrition between patients with a positive or negative EAT-10
(15.8 % vs. 16.3 %, p = 0.936). MUST was more frequently positive among patients who could not answer the EAT-10 (58.3 %
vs. 6.2 %, p < 0.001).
The results of the EAT-10 did not predict clinical outcomes:
there were no differences in hospital length of stay [positive, 11.9
(13.3) [days vs. negative, 9.8 (11.2) days; p = 0.256], in-hospital
mortality (positive, 4.9 % vs. negative, 4.3 %; p = 0.888), or readmission rate (positive, 9.4 % vs. negative, 12.9 %; p = 0.596).
Mortality was higher in patients whose EAT-10 could not be performed (18.9 % vs. 4.5 %, p = 0.002).

1199

Female

Internal
Medicine

Neurology

p

133

63

-

54.9 %

46.0 %

0.246

Age (years)

82.8 (11.8)

61.5 (19.7)

< 0.001

CCI (points)

6.3 (2.1)

3.3 (2.9)

< 0.001

High CCI
(> 3 points)

30.4 %

16.6 %

0.143

EAT-10 (points)

2.7 (4.6)

1.7 (4.1)

0.164

MUST (points)

0.8 (1.1)

0.5 (0.7)

0.075

Length of stay (days)

10.9 (8.6)

10.3 (17.0)

0.793

Mortality

9.2 %

3.2 %

0.128

30-day readmission

12.1 %

11.9 %

0.967

CCI: Charlson comorbidity index; EAT-10: Eating Assessment Tool; MUST:
Malnutrition Universal Screening Tool. Quantitative data are presented as
mean (standard deviation).

Table III. Differences among patients
according to the EAT-10 screening

Female sex
Age (years)

EAT-10
positive

EAT-10
negative

p

66.7 %

46.6 %

0.025

76.9 (15.4) 73.5 (18.1)

0.274

CCI (points)

0.5 (0.9)

0.6 (0.8)

0.598

High CCI (> 3 points)

85.7 %

78.4 %

0.310

MUST (points)

0.5 (0.9)

0.6 (0.8)

0.598

CCI: Charlson comorbidity index; EAT-10: Eating Assessment Tool; MUST:
Malnutrition Universal Screening Tool. Quantitative data are presented as
mean (standard deviation).

1200

A. Vidal Casariego et al.

DISCUSSION

CONCLUSIONS

In this cross-sectional study carried out in the Neurology and
Internal Medicine hospitalisation units of a university hospital,
the prevalence of patients at risk of dysphagia detected with
the EAT-10 was 26.6 %, a higher rate than that obtained in the
PREDyCES® study (20.5 %) (7). There were no differences in
the prevalence of dysphagia between the two studied departments, in which presumably we can find patients at higher risk
of swallowing disorders due to ageing, frailty, and neurological
disorders (e.g., dementia, cerebrovascular disease). According to
studies, any type of cognitive impairment is associated with dysphagia. The prevalence of swallowing disorders in patients with
dementia could reach 93 % (3,15). In cerebrovascular disease, it
is the most common cause of admission to the Neurology hospitalisation unit; prevalence increases to 37-45 % when questionnaires are used, and to 78 % when assessed with videofluoroscopy
(3). The questionnaire was more frequently positive in women,
unlike what was found in the study that validated the Spanish
EAT-10, which could be possibly related to older age and higher
morbidity (12).
The EAT-10 was realisable in 80.6 % of the studied patients.
In the Neurology unit, 88.9 % of subjects could answer the questionnaire, compared to 76.7 % in the Internal Medicine unit. No
differences were found between men and women when they were
able to answer the questionnaire; however, differences were found
in age. Thus, patients who cannot fill in the screening test were
older and had a higher score in the CCI as well. Patients who could
not perform the test exhibited a higher mortality rate than those
who were able to fill it out. Many studies that used the EAT-10 as
a screening tool excluded patients with cognitive impairment or
serious neurological disease who were unable to answer the items
in the questionnaire, so they did not test the actual feasibility of
this tool in a hospital environment (12,16-18).
In this study, malnutrition, in-hospital mortality, mean hospital
stay, and 30-day readmissions were not increased in patients with
a positive EAT-10. These results are in contrast with what previous
studies showed (3,16-18). In patients who were unable to perform
the EAT-10 there was a higher mortality rate than in those who could
perform it. Together, these data indicate that the EAT-10 cannot be
used in patients at higher risk of worse clinical outcomes. In contrast, MUST could be performed in all the recruited patients. Both
the weight and height of the patient can be indicated by the patient
himself or by their family or caregiver. If they fail to provide the data,
height can be estimated by the length of the ulna.
The study was carried out at a time of the year with a large
number of patients admitted for influenza, so perhaps, if the study
were repeated at another time of the year, the prevalence of dysphagia in Internal Medicine could change, and even the feasibility
of the test, since there would be other types of patients admitted
to this unit. In addition, a larger sample size would possibly reveal
significant differences among some parameters related to dysphagia. As a strength of the study, we can highlight that patients
with potential risk of dysphagia were not excluded, so the results
show the real utility of the EAT-10 in the analysed hospital units.

The prevalence of dysphagia risk as estimated with the EAT-10 in
our Neurology and Internal Medicine hospitalisation units is 26.6 %.
The questionnaire was answered only by 80.6 % of the patients in
these departments, and it was less frequently practicable in older
patients, patients with more comorbidity, and patients at risk of malnutrition. The results of the EAT-10 were not related to worse clinical
outcomes, such as hospital stay, mortality, and readmission. We can
conclude that the EAT-10 has limited utility for inpatients at Internal
Medicine and Neurology wards, and other strategies focused on the
detection of dysphagia should be studied.
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