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Oropharyngeal dysphagia (OD) is a widespread clinical condition among older adults. Although it rep-
resents a risk factor for malnutrition, dehydration and aspiration pneumonia, its assessment and
contribution to functional decline is often ignored. The aim of the present study was to estimate the
prevalence of OD in a large population of non-institutionalized older people and to evaluate its rela-
tionship with malnutrition and physical function. 10-item Eating Assessment Tool (EAT-10) and Mini
Nutritional Assessment Short Form (MNA-SF) were used to identify the risk of dysphagia and malnu-
trition. Short Physical Performance Battery (SPPB) and hand-grip strength were used as functional
endpoints. The relationship between risk of dysphagia and functional outcomes was tested in a multi-
variate regression analysis adjusted for age and sex (Model 1) and for other confounders including Mini
Mental State Examination (MMSE) and polypharmacy (Model 2). Mean age of 773 subjects (61.3% female)
was 81.97 years. The percentage of participants at risk of dysphagia (EAT � 3) was 30.1%, 37.8% of subjects
was malnourished (MNA-SF < 8), 46.2% was at risk of malnutrition (MNA-SF:8e11). EAT-10 was signif-
icantly and negatively associated to MNA-SF (b ¼ �0.47 ± 0.06, p < 0.0001) and the strength of the
relationship was attenuated but still statistically significant in the multivariate model (b ¼ �0.28 ± 0.07,
p < 0.0001). A significant and negative relationship was found between EAT-10 and SPPB and hand-grip
strength in Model 1 (b ¼ �0.25 ± 0.05, p < 0.0001) and Model 2 (b ¼ �0.07 ± 0.03, p < 0.0001). After
categorization of risk of dysphagia in two groups (at risk and not at risk), MNA-SF, SPPB and hand-grip
strength were independently associated with higher risk of dysphagia (OR ¼ 0.91, 95%CI ¼ 0.83e0.99,
p ¼ 0.03; OR ¼ 0.83, 95%CI ¼ 0.77e0.89, p < 0.0001; OR ¼ 0.96, 95%CI ¼ 0.92e0.99, p ¼ 0.02, respec-
tively). In a large group of outpatient older individuals, we observed a significant negative association
between risk of dysphagia and nutritional and physical performance, suggesting that the screening of
OD, possibly supported by its assessment, should be implemented in the geriatric setting to potentially
prevent the functional decline.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Oropharyngeal dysphagia (OD) is a prevalent and a widespread
clinical condition among older adults [1]. OD is classified as a
digestive condition by the International Classification of Diseases
(ICD) ICD-10, and is included in the International Classification of
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Functioning, Disability and Health code B5105 of the World Health
Organization (WHO). Recently, experts of the Dysphagia Working
Group recognized OD as a “geriatric syndrome”, defined by the
difficulty to effectively and safely move the alimentary bolus from
the mouth to the oesophagus [2,3]. Among general population,
prevalence of OD varies between 2.3% and 16%, but it increases with
age, with rates between about 30% in people over 65 years living
independently and over 40%, in specific settings such as hospitals,
nursing homes and geriatric acute care, and getting a prevalence
rate over 60% in institutionalized older patients. The prevalence of
OD is highest in patients with frailty, up to 47% of frail elderly
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patients hospitalized for acute illness will suffer fromOD [2,4,5]. OD
affects 8.1e80% of stroke patients, 11e60% of parkinsonian patients,
91% of older community-acquired pneumonia patients and uncer-
tain percentage of Alzheimer's Disease patients [6]. OD is a major
cause of mortality and morbidities, due to severe complications
including malnutrition and dehydration [7] and aspiration pneu-
monia [4].

Malnutrition has been defined as a clinical condition of an
imbalance of energy, protein, and other nutrients that causes
measurable negative effects on body composition, physical func-
tion, and clinical outcomes [8]. Malnutrition risk can be screened by
several tools, such as the MNA-SF [9] and diagnosed, as suggested
by The European Society of Clinical Nutrition and Metabolism
(ESPEN). The consensus-based criteria proposed by ESPEN included
two options. The first identifies malnutrition for body mass index
(BMI) value less than 18.5 kg/m2, the second one unintentional
weight loss >10% indefinite of time, or >5% over the last 3 months
together with either BMI < 20 kg/m2 (when <70 years of age) or
BMI < 22 kg/m2 (when �70 years of age) or Fat Free Mass Index
(FFMI) < 15 and 17 kg/m2 in women and men, respectively [10].

10-item Eating Assessment Tool (EAT-10) is a symptom-specific
tool, commonly used in clinical practice, and useful in documenting
subjective evaluation of dysphagia or initial symptom severity. It
includes 10 questions, with a maximum total score of 40 points; a
score equal or greater than 3 points suggests a potential swallowing
problem [11,12]. Furthermore, Arslan et al. [13] investigated the
ability of EAT-10 to detect aspiration in a group of neurological
patients with different diagnoses, demonstrating that it can be
safely used to screen patients with neurologic disorders who are at
risk of unsafe airway protection or potentially with OD.

In spite of the severity of these complications, OD is often not
detected, not explored as integrated part of Comprehensive Geri-
atric Assessment and thus not promptly treated. Moreover, the
assessment and contribution of OD to the decline in physical per-
formance and lowmuscle function have not been fully investigated.
Thus, the main objective of our study was to explore the risk of
dysphagia in a large population of older outpatients, and to
investigate its relationship with malnutrition and functional out-
comes, cognitive status and number of medications.

2. Materials and methods

2.1. Study design and participants

We consecutively enrolled all outpatients evaluated for the first
time at the Cognitive and Motoric Disorders Clinic of Medical-
Geriatric-Rehabilitation Department of University-Hospital of
Parma from September 2017 to January 2018. Patients were
referred to the clinic by their own general practitioners or specialist
physicians of Parma University-Hospital, to undergo Comprehen-
sive Geriatric Assessment (CGA) for motoric or memory complaints.

Inclusion criteria were age �70 year old, presence of
perceived motoric or cognitive decline in the 6 months before
the evaluation, presence of a caregiver, willingness to participate
to the study and signed informed consent. Exclusion criteria were
nursing home residence, active malignancy, presence of acute
disease, known disability referred by the patient as inability to
walk for more than two blocks, hospitalization in the 2 weeks
before the evaluation.

The present study is part of a larger project, called T.R.I.P.
(Traumatic Risk Identikit Parma) Study, aimed at identifying the
clinical correlates of falls in a large group of geriatric outpatients
evaluated for suspected cognitive or motoric frailty. The protocol of
the TRIP Study has been approved by the Ethics Committee of
Parma province (ID 17262) [14].
2.2. Screening of risk of dysphagia

The screening tool used for the evaluation of dysphagia risk was
the 10-item Eating Assessment Tool (EAT-10). An EAT-10 score �3
suggests the presence of swallowing difficulties.

2.3. Metabolic and nutritional outcomes

Metabolic and nutritional outcomes considered in the study
were Body Mass Index (BMI) and risk of malnutrition, evaluated
through administration of Mini Nutritional Assessment Short Form
(MNA-SF) questionnaire. BMI was calculated as the ratio between
body weight and the squared height (weight/height2, kg/m2). Body
weight was measured to the nearest 0.1 kg by using a high-
precision mechanical scale with the subjects wearing light
clothing and without shoes. Standing height was measured to the
nearest 0.1 cm. MNA-SF is a short, validated nutritional screening
tool for free-living and clinically relevant elderly populations,
composed by a subset of six questions from the full MNA that had
high sensitivity and specificity. The MNA-SF is able to identify older
individuals as well nourished (MNA-SF score ¼ 12e14), at risk of
malnutrition (MNA-SF score ¼ 8e11) or malnourished (MNA-SF
score ¼ 0e7) [9].

2.4. Physical outcomes

The physical performance outcomes considered in the present
study were the Short Physical Performance Battery (SPPB) and
hand-grip strength measure (hand-grip), as the mean strength of
both arms. The SPPB was calculated according to literature stan-
dards [15]. The patients were asked to perform three timed tasks:
hierarchical assessment of standing balance (balance test), 4-meter
walking speed at usual pace, and standing five times from a seated
position in a chair (chair-stand test). The timed results of each
subtest were rescaled according to predefined cut-points for
obtaining a score ranging from 0 (worst performance) to 12 (best
performance). For standing balance, participants were asked to
remain standing with their feet as close together as possible, then
in a semi-tandem position, and finally in a tandem position. Each
position had to be held for 10 s (sec). We considered the presence of
balance deficit as the inability to maintain tandem position for at
least 10 s. Maximal hand-grip strength was also measured, using a
hand-held dynamometer (Jamar Plus, Patterson Company, Boling-
brook, IL, US). Both arms were tested three times and the average
strength value was considered for the analysis.

2.5. Cognitive status assessment

Cognitive function was evaluated with the Mini-Mental State
Examination (MMSE) test as a screening procedure [16]. Briefly, the
test is composed by 30 items related to different cognitive areas.
Total score may range between 0 and 30, indicating a moderate-
severe cognitive impairment when it is �18, a mild cognitive
impairment when 18< score >24, borderline when ¼ 25, and
normal cognitive status when �26. The total score is normalized
according to age and education level.

2.6. Polypharmacy

As multimorbidity, defined as the co-occurrence of at least two
chronic diseases, is highly prevalent, especially in the older popu-
lation [17], polypharmacywas considered as a potential confounder
factor in the present study. The number and type of chronic
comorbidities and medications were also systematically assessed,
with polypharmacy defined as �5 drugs.



S. Tagliaferri et al. / Clinical Nutrition 38 (2019) 2684e26892686
2.7. Statistical analysis

Continuous variables were reported as mean ± standard devi-
ation (SD) or as median and interquartile range (IQR), according to
the normality of distribution of values.

The relationship between EAT-10 and nutritional, physical,
cognitive andmotor performance outcomeswas estimated through
a linear regressionmodel, sex- and age-adjusted. Then, the strength
of the association between the risk of dysphagia and metabolic,
cognitive and physical outcomes was also tested using multivariate
logistic regression models. Age, sex, BMI, MMSE, SPPB, hand-grip
strength, MNA-SF and number of medications were considered as
possible confounders, since cognitive impairment, reduced phys-
ical performance and strength, malnutrition and polypharmacy
could all have a role in defining the risk of dysphagia in older
people.

All analyses were performed using SAS (v. 9.1, SAS Institute, Inc.,
Cary, NC), and statistical significance was accepted if p values were
less than 0.05.
3. Results

3.1. Study population and prevalence of risk of dysphagia

The older population considered in the study was composed by
773 subjects (38.7% male, 61.3% female), with a mean age of
81.97 ± 7.10 years (Table 1). The estimated prevalence of risk of
dysphagia in our population was 30.14%, with a median value of
EAT-10 score of 1 and the interquartile range of 0e3. Among
metabolic and nutritional outcomes considered in the study, the
mean BMI value was 26.97 ± 5.21 kg/m2, with 9.7% of subjects had
BMI less than 18.5 kg/m2. The percentage of subjects with BMI in
the range of 18.5e24 kg/m2 was 22.12%, and that of participants
with BMI > 24 kg/m2 was 68.18%. A general condition of risk of
malnutrition emerged, being the mean score of MNA-SF
10.43 ± 2.65, with 46.18% of subjects were identified as at risk of
malnutrition (MNA-SF score ¼ 8e11), 16.04% as malnourished, and
37.77% had a normal nutritional status. At least 50% of participants
had a SPPB score of 6, suggesting a general impaired physical
function and a status of physical frailty. The muscle function,
measured by the mean value of hand-grip strength was
19.14 ± 9.02 kg. The cognitive status of subjects enrolled in the
study was assessed through the MMSE, and the mean score was
20.94 ± 6.15 points. We considered the type of chronic comorbid-
ities, finding that about 40% of subjects had Alzheimer's Disease
Table 1
Characteristic of subjects enrolled in the study (n ¼ 773).

Mean ± SD Median (%),
[interquartile range]

Females (n, %) 474 (61.3%)
Age (years) 81.97 ± 7.10
BMI (kg/m2) 26.97 ± 5.21
EAT-10 (score) 1 [0e3]
MNA-SF (score) 10.43 ± 2.65
Hand-grip (mean value, kg) 19.14 ± 9.02
SPBB (score) 6 [2e9]
MMSE (score) 20.94 ± 6.15
N� medications (n,%) 0 279 (35.83%)

1 108 (13.90%)
2 386 (50.27%)

Footnotes: BMI¼ BodyMass Index; EAT-10¼ 10 Item Eating Assessment Tool;MNA-
SF ¼ Mini Nutritional Assessment Short Form; SPBB ¼ Short Physical Performance
Battery; MMSE ¼ Mini Mental Status Examination; N� medications: 0 ¼ n�<5
medications, 1 ¼ n�5 medications, 2 ¼ n�>5 medications.
(AD) diagnosis, 27% had Vascular Dementia (VaD), 7% were early
phase of Parkinson's Disease (PD) patients, and 26% of participants
had other diseases (data not shown). 50.27% of subjects included
was regularly taking more than five medications, 13.9% was taking
five medications, while 35.83% were taking less than five medica-
tions every day.
3.2. Correlation among risk of dysphagia and risk of metabolic
parameters

Table 2 shows the analysis of univariate approach analysis, age
and sex adjusted. In particular, the risk of dysphagia appeared
significantly and negatively associated to malnutrition risk (MNA-
SF score, b ¼ �0.47 ± 0.06, p < 0.0001), but not to BMI. The number
of patients at risk of dysphagia among different nutritional status
groups was different, and it increased along with the worsening of
nutritional status, with a percentage of individuals at dysphagia
risk of 17% in patients not at risk of malnutrition, 33% in those at risk
of malnutrition, and 54% in the malnourished group (Fig. 1). As a
second step, a multivariate analysis was performed (Table 2), and
the strength of the association was lower but still statistically sig-
nificant supporting the idea that risk of malnutrition increases
alongwith risk of dysphagia (b¼�0.28± 0.07, p< 0.0001), and that
dysphagia may act as risk predictor, of malnutrition independently
by the other potential confounders (age, sex, BMI, SPPB, hand-grip
strength, MMSE, and number of drugs) introduced in the multi-
variate model.
3.3. Correlation among EAT-10 and physical performance indicators

The univariate analysis showed a significant and negative as-
sociation between EAT-10 and SPPB scores (b ¼ �0.18 ± 0.04,
p < 0.0001), and between EAT-10 and mean value of hand-grip
strength (b ¼ �0.19 ± 0.02, p < 0.0001) (Table 2). This relation-
ship was confirmed as statistically significant in the multivariate
model (Table 2) confirming that the risk of dysphagia increases
along with the loss of physical performance (SPPB,
b ¼ �0.25 ± 0.05, p < 0.0001) and muscle strength (hand-grip,
b ¼ �0.07 ± 0.03, p ¼ 0.005), independently by other covariates
(age, sex, BMI, MNA-SF, MMSE and number of medications).
Multivariate linear regression models were also used to examine
the relationship between EAT-10 score and the subscore of the SPPB
scale, the chair-stand time and balance score as expression of
muscle or neurological function of participants (Table 4). Higher
EAT-10 score was associated with lower time to the chair-stand test
(Model 2) (b ¼ �0.04, SE ¼ 0.02, p ¼ 0.02) but not with the balance
test.
3.4. Correlation between EAT-10 and cognitive function

A significant and negative relationship emerged by the univar-
iate analysis between the cognitive status assessed by MMSE score
and risk of dysphagia (b ¼ �0.13 ± 0.03, p < 0.0001) (Table 2).
However, the multivariate approach did not confirm this relation-
ship (b ¼ 0.01 ± 0.03, p ¼ 0.81) (Table 2).
3.5. Correlation between EAT-10 and polypharmacy

The number of medications was positively associated to risk of
dysphagia (p < 0.0001), but when confounders were included in
the analysis the association did not get the statistical significance
(p ¼ 0.40) (Tables 2 and 3).



Table 2
Relationship between EAT-10 and nutritional, cognitive and physical performance outcomes (univariate age- and sex-adjusted and multivariate approaches).

Model 1 Model 2

Univariate Model (age- and sex-adjusted) Multivariate Model

b ± SEa pa b ± SE p

Sex �0.47 ± 0.38 0.22 �0.47 ± 0.38 0.22
Age (years) �0.02 ± 0.02 0.36 �0.02 ± 0.02 0.36
MNA-SF (score) ¡0.47 ± 0.06 <0.0001 ¡0.28 ± 0.07 <0.0001
BMI (kg/m2) 0.04 ± 0.03 0.12 0.03 ± 0.03 0.31
SPPB (score) ¡0.18 ± 0.04 <0.0001 ¡0.25 ± 0.05 <0.0001
Hand-grip (mean value, kg) ¡0.19 ± 0.02 <0.0001 ¡0.07 ± 0.03 0.005
MMSE (score) ¡0.13 ± 0.03 <0.0001 0.01 ± 0.03 0.81
N� medications 0.75 ± 0.17 <0.0001 0.14 ± 0.17 0.40

Footnotes: MNA-SF ¼ Mini Nutritional Assessment Short Form; SPBB ¼ Short Physical Performance Battery; MMSE ¼ Mini Mental Status Examination.
Each line is referred to singular dependent variable.
In bold the relationships statistically significant (p < 0.05).

a age- and sex-adjusted values.

Fig. 1. Distribution of participants at risk of dysphagia using the EAT-10 score, ac-
cording to the risk of malnutrition using the MNA-SF.
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3.6. Independent predictors of risk of dysphagia

A logistic regression model was performed to identify
potential variables able to predict the risk to dysphagia in our
population. The analysis described MNA-SF, SPPB score and
hand-grip strength (mean value) as independent predictors for
EAT-10, with odds ratio of 0.91 (95% CI: 0.83e0.99, p ¼ 0.03),
0.83 (95% CI: 0.77e0.89, p < 0.0001) and 0.96 (95% CI: 0.92e0.99,
p ¼ 0.02), respectively.
Table 3
Logistic Regression Multivariate model for risk of dysphagia.

Odds Ratio (95% IC) p

Sex 0.89 (0.55e1.45) 0.64
Age (years) 1.00 (0.97e1.04) 0.79
MNA-SF (score) 0.91 (0.83e0.99) 0.03
BMI (kg/m2) 0.99 (0.95e1.03) 0.57
SPPB (score) 0.83 (0.77e0.89) <0.0001
Hand-grip (mean value, kg) 0.96 (0.92e0.99) 0.02
MMSE (score) 1.01 (0.97e1.04) 0.68
N� medications 1.14 (0.92e1.43) 0.24

Footnotes: MNA-SF ¼ Mini Nutritional Assessment Short Form; BMI ¼ Body Mass
Index; SPBB ¼ Short Physical Performance Battery; MMSE ¼ Mini Mental Status
Examination.
In bold the relationships statistically significant (p < 0.05).
4. Discussion

The present study showed that about 62% of a large population
of non-institutionalized older outpatients was at risk of malnutri-
tion ormalnourished, according toMNA-SF, and that about 30%was
at risk of dysphagia, according to EAT-10 screening tool. Dysphagia
was significantly and independently associated to malnutrition, as
well as to physical outcomes such as SPPB and hand-grip strength,
but not to cognitive status and number of medications.

The prevalence of risk of dysphagia in our study was 30.1%, in
accordance with other studies conducted in other countries in the
same setting [2,4,18e20]. In fact, risk of dysphagia is not only
present in long-term facilities, which is an expected finding, but its
prevalence is also higher in independently living older adults, with
values ranging from 11% to 40% [2,4,19,20], and the highest prev-
alence was overall seen in older groups [4,18]. The large variability
in term of prevalence rates may be explained in part by the
different methods used to assess dysphagia.

Almost 50% of individuals were at risk of malnutrition and
about 16% were malnourished, according by MNA-SF score. The
prevalence was higher than that reported by a recent systematic
review [21] conducted in an outpatient setting, where the
prevalence of malnutrition, assessed by MNA tool, was about 31%,
considering subjects at risk of malnutrition and 6% for real
malnourished. The difference can be explained by considering
the higher degree of cognitive impairment and physical frailty of
subjects of our population. Furthermore, we used MNA-SF as first
step of screening of malnutrition risk, according to ESPEN
consensus [10], while Cereda et al. [21] performed full MNA,
Table 4
Relationship between EAT-10 and chair-stand and equilibrium tasks of SPPB
(multivariate model).

Model 2 Model 2

b ± SE p b ± SE p

Sex �0.31 ± 0.50 0.50 �0.60 ± 0.38 0.12
Age (years) �0.06 ± 0.03 0.07 �0.06 ± 0.02 0.83
MNA-SF (score) ¡0.28 ± 0.09 0.001 ¡0.36 ± 0.07 <0.0001
BMI (kg/m2) 0.05 ± 0.04 0.20 0.05 ± 0.03 0.07
Hand-grip (mean value, kg) ¡0.09 ± 0.03 0.007 ¡0.11 ± 0.03 <0.0001
MMSE (score) �0.05 ± 0.04 0.22 �0.01 ± 0.03 0.70
N� medications 0.29 ± 0.21 0.16 0.28 ± 0.17 0.09
Chair-stand (score) ¡0.04 ± 0.02 0.02
Balance (score) 0.58 ± 0.40 0.15

Footnotes: MNA-SF ¼ Mini Nutritional Assessment Short Form; MMSE ¼ Mini
Mental Status Examination; Chair-stand task of SPPB; Balance task of SPPB.
In bold the relationships statistically significant (p < 0.05).
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which evaluates in depth nutritional status and can be consid-
ered as second step screening tool.

In the present study, the EAT-10 score was significantly and
negatively associated to MNA-SF score. The number of patients at
risk of dysphagia among different nutritional status groups was
different, and it increased along with the worsening of nutritional
status, with higher percentage of individuals at dysphagia risk in
patients in the malnourished group. The association between the
risk of dysphagia and malnutrition was independent from con-
founders and was confirmed by logistic regression, consistently
with data from peer-reviewed literature [22e28]. However, to our
knowledge, no study has previously investigated this relationship
in a representative sample of European non-institutionalized older
outpatients. Overall, previous findings support our results, and
with the exception of Sakai and colleagues, the majority of studies
focused on swallowing disturbances with malnutrition as a com-
mon sequela [29,30], or dysphagia as a prevalent risk factor for
malnutrition [7,22,24,25,31]. We hypothesized dysphagia as the
dependent variable, and malnutrition as one of the independent
factors. Japanese researches pointed out the importance of
malnutrition as independent risk for dysphagia, finding that EAT-10
score was independently associated with MNA-SF score, in acute
hospital setting and community-dwelling [23]. Significant associ-
ations between swallowing problems, detected by EAT-10, and
malnutrition risk, by means of MNA-SF, in older individuals at
hospital admission were described by Chatindiara et al. [22] and
Popman et al. [24], respectively. Similar to these findings, Sakai
et al. [26] showed that dysphagia, defined as reduced of maximum
tongue pressure (MTP), was independently associated with MNA-
SF in a group of older inpatients of a rehabilitation hospital.

Another important result from the present study is the associa-
tion between the risk of swallowing difficulties and low physical
performance.We found a negative association between score of EAT-
10 and the overall SPPB score in sex- and age-adjusted model. The
relationshipwas independentof BMI,MNA-SF,MMSE andnumber of
medications suggesting that the risk of dysphagia increased along
with the loss of physical performance. Since SPPB is a battery of tests
examining lower limb function (muscle strength and balance), we
considered the subscores of chair-stand task as expression ofmuscle
function, and balance task, as proxy of neurological function. We
found an independent association between EAT-10 and the chair-
stand time but not between EAT-10 and balance task.

Cerebrovascular disorders and severe neurological diseases may
cause both dysphagia and physical function impairment. Dysphagia
can cause nutrition-related sarcopenia, increasing the risk of adverse
outcomes, such as physical frailty, disability, and death [23]. Given
that EAT-10was correlated to chair-stand test, but not to balance task,
we may speculate that the muscle function, rather than the neuro-
logical task of physical frailty, is more closely associated with risk of
dysphagia. Studies from literature described significant relationship
between tongue strength or tongue pressure and grip strength
[26,32e34], even in some cases the associationwas not independent
[32]. However, a significant relationship between decline of swal-
lowing function, by means of tongue strength, and overall SPPB or
gait speed or chair rise time has not been described [32].

In this study EAT-10 score was significantly and negatively
associated to cognitive status, but the relationship was not inde-
pendent of other confounders, suggesting that cognitive function
alone does not influence EAT-10. Yokota et al. [35] described MMSE
as an independent predictor of dysphagia in patients with acute
exacerbation of heart failure, and also the group of Chatindiara et al.
[22] showed a significant association between EAT-10 and decline
in cognition assessed by Montreal Cognitive Assessment (MoCA).
Available literature demonstrates that dysphagia is a frequent co-
morbidity of dementia and other neurological diseases, such as
Parkinson's Diseases [6]; however, subjects enrolled in the present
study presented mild cognitive impairment, and those with
neurological diseases diagnosis were at early stages. Furthermore,
the score of balance task of SPPB was not significantly related to
EAT-10, suggesting the involvement of muscle function rather than
neurological function in determining dysphagia risk. Whether
medications and comorbidities are well documented factors asso-
ciated with malnutrition, evidences on impact of medications on
the swallowing function is still scarce. In the present study, we
considered polypharmacy as a covariate, finding a significant but
not independent association between this parameter and EAT-10 at
univariate model (age- and sex-adjusted).

The present study has strengths and potential implications in
public health. According to our results, early detection of dysphagia
risk should be a priority in healthcare systems because of its not-
negligible prevalence among outpatient older adults, assessed
and followed for not acute diseases. Risk of malnutrition, poor
physical function and reduced muscle strength are possibly
contributing factors to increased dysphagia risk. The percentage of
free-living older outpatients at risk of dysphagia in a large and
representative population (n ¼ 773) was 30%. Furthermore, this
peculiar setting is composed by individuals independently living
who are neither institutionalized nor dependent in daily activities.
Therefore, the present findings support the introduction of EAT-10
in clinical practice and in the CGA, as a screening method to detect
early swallowing difficulties. The strength of EAT-10 is that it is self-
administered (or easily administered by a caregiver for people with
cognitive impairment) and rapid, and should be followed by proper
assessment, when necessary. Moreover, given the relative short
time required to perform the whole CGA, all these tests, including
dysphagia, can be easily performed and adapted in all Geriatric
Labs. To our knowledge, no specific relationship has been described
between dysphagia and SPPB in aged population, but some studies
showed a significant association between dysphagia and frailty
measurements [22,32,36], or activities of daily living (ADL) [23].

Despite its strengths, the present study has some limitations.
Diagnosis of sarcopenia was not performed and oral health was not
considered as confounding variable. The study design was cross-
sectional, thus it is not possible to draw conclusions about the
nature of relationships between dysphagia and malnutrition and
between dysphagia and physical function. Further studies, with
longitudinal design, may elucidate the causal relationship and
causality among these clinical conditions.
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